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DUAL ACTION OF HYDRALAZINE ON RAT HEART 
IN VIVO 

Prasert Songkittiguna and Giatbungon Jindagul 

Department of Pharmacology, Faculty of Dentistry, 

Chulalongkorn University, Bangkok 11330, Thailand. 

SUMMARY 

1. Hydralazine 2, 4, 6, 12, 16, mg/kg IV produced a dose-dependent brady­
cardic and tachycardic effects on the heart ra te of anaesthetized and pithed rats 
in situ. 

2. The change in the rate of beating of isolated rat atria produced by high 
dose of hydralazine (2.0 mM) was enhanced by either theophylline or IC/ 63 191. 

INTRODUCTION 
Not many information on the direct 

action of hydralaz ine on the heart is currently 
available. Only the tachycardia produced by 
hydralazine during the course of treatment 
has been documented which is generally 

attributed to reflex stimulation of cardiac 
sympathetic nerves (Gross, 1977; Gerber and 
Nies, 1991). Although a dose-dependent nega­

tive chronotropic effect due to the inhibition 
of spontaneous release of noradrenaline was 
reported to produced by low concentrations 
of hydralazine in isolated rat atria, and a 

posi tive cl1ronotropic effect due to release of 
noradrenaline by high concentrat ion of hydra­
lazine (Songkittiguna and Rand, 1982). In 

addition, hydralazine was reported to inhibit 
noradrenaline synthesis (Songkittiguna et al., 
1980; Houchi et al. 1986). Therefo re, the 

experiments on the effect of hydralazine in 
di fferent doses in intact heart of anaesthe­

tized , pithed rat and the ef fects of indome­
thacin and ICI 63 197 on the bradycardic and 
tachycardic effects of spontaneously-beating 
isolated rat atria , produced by l1igh dose of 

hydralazine were investigated. 

METHODS 
Anaesthetized normotensive rat 

Wistar rats of ei ther sex weighing 250-

300 g were anaesthetized w ith uret11ane. 
Urethane (25%) in normal saline solution was 

injected intraperito neally. The tract1ea was 

cannulated to maintain the animals on positive 
ventilation in order to avoid any complicating 
effects of respiration. The rectal temperature 

was also maintained throughout the course of 
the experiments by irradiation with infrared 
light. The blood pressure was recorded di­

rec tly form carotid artery on a Grass Poly­
graph Model 79 (FT03). The heart rate was 
recorded from tachometer. The fresh ly-pre­
pared hydralazine including other drugs under 

investigation in NSS were injected into the 
femoral vein cannula . 
Pithed rat 

Normotensive w istar rats of either sex 
weighing 250-300 g were anaesthetized with 
diethyl ether and immediately cannulated wi th 
tracheal cannula . The brain and spinal cord 

were then destroyed by passing a steel pithing 

rod through the orbit and artificial respiration 
was started immediately by connecting the 
tracheal cannula to a small animal respiratory 
pump. The rate of respiration was set at 70 
strokes per minute. Both anesthetized and 
pithed rats blood pressures were measured 

from the carotid artery through a small bore 
polyethylene cannula (No 260) and recorded 
on a Grass recorder (as above). The heart rate 
was recorded by triggering a Grass tact10-

meter with the pulse wave derived from t11e 
blood pressure channel. 

Spontaneously beating atria 
Wister rats of either sex weighting 250-

300 g were ki lled by cervical dislocation and 
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Table 1. The percentage change of heart rate produced by hydralazine 2, 4, 6, 12, 16 
mg/kg in anesthetized rats. 

Dose of 
hydralazine 2 4 6 12 16 N 

(mg/kg) 

Anaeslhetized % change 
rats. of 6.0±0.3% 10.3±0.6% 12.3 ± 0.6% 21.5± 1.1 % 21.7± 1.1 % 

Bradycardia 

% change 
of 6.6± 1.2% 9.8 ± 1.3% 13.6 ± 1.0% 25.2 ± 2.6% 26.8± 2.1% 

Tachycardia 

Ta ble 2. The dual action of hydralazine 2, 4, 6, 12, 16 mg/kg in pithed rats. 

Doses or 
hydralazine 2 4 6 12 16 N 

(mg/kg) 

% change 

Pithed rats or 4.2±0.5% 7.7 ± 0.4 % 11.5±0.6% 20.9± 1.9% 29.2± 2.5% 10 
Bradycardia 

% change 

of 4.9 ± 0.7 7.3± 1.2 10.3±0.9 30.9±4.5% 51.3 ± 4.9 % 
Tachycardia 

Talbe 3 Pattern of the changing of atria l rate produced by hydralazine (0.1, 1 and 2 mM) 
in spontaneously-beating isolated atria of rat pretreated with theopl1ylline (0.5 
mM) or ICI 63 197 (0.1 mM). 

ATRIAL RATE (BEATS/MIN) 

Before hydralazine Alter hydralazine 

0.1 mM 1.0 mM 

phase 1 phase 2 phase 1 phase 2 phase 1 phase 2 

Theophylline 403.8 ± 13.3 
(0.55 mM) (n = 8) 

381.7± 15.8 
(n = 6) 

325.8 ± 16.8 
(n = 6) 

2.0 mM 

phase 1 phase 2 

302.5± 16.1 325.0± 17.1 
(n = 6) (n = 6) 

ICI 63 197 306.3 ± 7 .8 278.1 ±6.2 

(n = 6) 

232.514.9 254 .0 ± 6.2 222.5 ± 5.5 306.7 ± 13.5 

(01. mM) (n = 6) 

Phase 1 = An initial decrease in alria l rate 
Phase 2 = An secondary increase in atrial rate. 

= No phase 2 is seen 

(n = 6) (n = 5) (n = 6) (n = 6) 
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exsanguination. The chest was opened, the 
heart was rapidly taken out and transferred 
to Krebs-Henseleit solution at room tempera­
ture, and the atria were dissected free. The 
at ria were set up in a 10 ml jacketed organ 
bath containing Krebs-Henseleit solution of 
the following composition (mmo1/I) : NaCl, 
118; KCI, 417; NaHC03, 25; MgS04, 0.45; 
KH2P04 , 1.03; CaC12, 2.5; D-( + )-glucose, 
11.1; disodium edetate, 0.067; and ascorbic 
ac id, 0.14. The solutions in the organ bath and 
in the reservoir supplying the organ bath were 
gassed wi th 5% C0 2 in 0 2 and maintained at 
a temperature of 37 ± 0.5 °C. The ra te and 
force of contractions of the atria were mea­
sured with a Grass force displacement tran­
sducer (FT03) coupled to a Grass tachograpl1 
(model 7p 433) and displayed on a Grass 
recorder. The init ial resting diastolic tension 
was 10 mN (approx. 1 gramforce). The effects 
of hydralazine were studied after a 1 h stabi­
lization peroid, during which the bathing so­
lution was changed several times. 
Stati stical analysis of results 

One-way analysis of va riance was per­
formed on grouped data followed by the pai red 
or unpa ired Student's t-test (where appro­
priate). 
Dru gs 

Hydra lazine hydrochloride (Ciba-Geigy); 
Theophylline (Sigma); ICI 63 197 (Sigma); 
urethane (May & Baker). 

RESULTS 
The bradycardia and tachycardia pro­

duced by i ntravenousJ~given hydralaz ine in 
anaesthetized rat. 

In a group of fifty rats divided into 10 ra ts 
in five sub-groups. In each sub-group of 10 
rats, hydralazine in doses of 2, 4, 6, 12, and 
16 mg/kg was administered th rough a venous 
cannula implanted into the femora l vein. The 
bradycardic responses were measured bet­
ween the predrug value and the maximal 
effect value, whereas the tachycardic res­
ponses were measured from the maximal 
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bradycardic response to the maximal tachy­
cardia. 

Hydralazine (2 mg/kg IV) produced the 
percentage change of bradycardia in a value 
of 6.0 ± 0.3; 4 mg/kg, it was 10.3 ± 0.6; 6 
mg/kg. it was 12.3 ± 0.6; 12 mg/kg, it was 
21.5 ± 1.1; 16 mg/kg, it was 21.7 ± 1.1, where­
as the percent change of tachycardia, it was 
6.6 ± 1.2; 9.8 ± 1.3; 13.6 ± 1.0; 25.2 ± 2.6 and 
26.8 ± 2.1 respectively. The typical tracings 
showed the cardiovascular responses pro-
9uced by the increasing doses of hydralazine 
(2, 4, 6, 12 and 16 mg/kg) were show on the 
Fig. 1, 2 and 3). The percentage change of the 
heart rate produced by hydralazine (2, 4, 6, 
12 and 16 mg/kg) in anesthetized rats is 
summarized in the table 1, whereas in the 
pithed rats, the results are summerized in the 
table 2 and the typical tracings of the car­
diovascular effects of hydralazine (2, 4, 6, 12 
and 16 mg/kg) are shown in Fig. 4, 5 and 6 
respectively. 

The effects of theophylline, ICI 63 197 
on the cardiac responses produced by hydra­
lazine in a high concentration (2.0 mM) on the 
spontaneously beating rat isolated atria. 

A control group of 10 experiments, hy­
dralazine (2 mM) in bathing solution caused 
a sudden decrease in a ra te of beating of rat 
atria from 297.5 beats/min (s.e.m. = 9.8) to 
192.5 beats/min (s.e.m. = 8.3) and then rose 
from 192.5 beats/min (s.e.m. = 8.3) to 289.5 
beats/min (s.e.m. = 10.8). Theophylline (0.55 
mM) alone caused an increase in the ra te of 
beating from 272.5 beats/min (s .e.m. = 7.2) 
to 403.7 beats/min (s.e.m. = 13.3), whereas 
ICI 63 197 (0.1 mM) alone; it was risen from 
278.7 beats/min (s .e.m. = 6.8) to 306.2 beats/ 
min (s.e.m. = 7.8). After maximal response, 
hydralazine (2 mM) was added into the bathing 
fluid that previously contained ei ther theo­
phylline or ICI 63 197 at the above concen­
trations under separated experiment. In eight 
isolated atrin pretreated with theophyll ine 
(0.55 mM), the beating rate fe ll immediately 
from a mean of 408.3 beats/min (s.e.m. = 
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13.3) to 302.5 beats/min (s.e.m. = 16.1) and 
th en rose to 325.0 beats/min (s.e.m. = 17.1) 
In six atria pretreated with ICI 63 197 (0.1 mM) 
the rate of beating fell from a mean of 306.3 
beats/min (s.e.m. = 7.8) lo 222.5 beats/min 
(s.e.m. = 5.5) and then rose rapidly to 306.7 
beats/min (s.e.m. = 13.5). The patterns of the 
changes in atrial rate produced by hydralazine 
(0.1 mM , 1.0 mM and 2.0 mM) after pretreat­
ment with theophylline (0.5 mM) and ICI 63 
197 (0.1 mM) are shown in Table. 2 

DISCUSSION 
Hydralazine has been extensively stu­

died and widely used lo treat hypertension 
that occurs during pregnancy. Parenteral 
administra tion of hydralazine has been also 
used fro the treatment of hypertensive emer­
gencies (Gerber and Nies, 1991). The tachy­
ca rdia experienced by the patient during the 
causes of hydralazine therapy has been 
generally attributed lo the ref lex. A few infor­
mation on the direct effect of hydralazine on 
heart has been documented we have reported 
a direct action of hydralazine on isolated rat 
atria (Songkittiguna and Rand, 1982) and the 
inhibition of the conversion of dopamine lo 
noradrenal ine both in vitro and in vivo (Song­
ki l tiguna, Majewski and Rand, 1980). The 
resul ts of the present study show that hydra­
lazine produces a dose-dependent primary 
(initial) decrease (bradycardia) and secondary 
(subsequent) increase in the heart rate (tachy­
cardia) in both anesthetized and pithed rats. 
Our previous report has shown dual action of 
hydralazine in rat isolated at ria and reported 
that the decrease in tl1e rate of beating of ra t 
isolated atria was associated with the de­
crease in tritiated noradrenaline efflux in 
spontaneously-beating rat atria, whereas the 
increase in the rate of beating was associated 
with the increase in the radioactive labelled 
noradrenaline. The decrease and subsequent 
increase in the rate of beating of rat isola ted 
atria was coined dual action of hydralazine by 
us. The present study showed that the dual 
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action of hydralazine was seen in vivo, both 
anaest11etized and pith rats which would tell 
the direct action of hydralazine in the intact 
animal and would exclude the reflex involve­
ment of the heart rate. Since, in the pithed rat 
both brain and spinal cord were destroyed; the 
reflex pathways were cut off. In addition the 
dual action of hydralazine, in the present 
result, was concentration dependent and 
potentiated in the presence of theophylline 
and ICI 63 197 (the known phosphodiesterase 
inhibiters) in sponstaneously beating rat iso­
lated atria . In the presence or theophylline 
(0.5 mM) in the bathing fluid, hydralazine 0.1 
and 1.0 and 2.0 mM decreased the rate of 
atrial beating in a concentration-dependent 
m~mner (Fig. Ba). But 2.0 mM of hydralazine 
produced a subsequent tachycardia (Fig. 8b). 
The same results were observed in the atria 
pretreated with ICI 63 197 (0.1 mM), except 
the subsequent increased in the atrial rate 
was seen in the 1.0 mM concentration of 
l1ydralazine (Fig. 8.b). Hydralazine, 1.0 mM 
and 2.0 mM, produced an increase in the atrial 
rate in the presence of ICI 63 197 in a con­
centration-dependent manner. Only 2.0 mM 
hydralazine produced a subsequent increase 
of t11e atria l ra te in the presence of theo­
phyl line (0.5 mM). The primary decrease and 
secondary increase in heart ra te of both 
anesthetized and pi thed rats including isolated 
atria may explained by t11e finding or the author 
and coworkers mentioned earlier (Songkitti­
guna and Rang, 1982). The increase of atrial 
rate produced by lheophylline is believed lo be 
mediated through cyclic nucleotide phospho­
diesterase, which causes an increase in the 
intracellular concent ration of cAMP (Su ther­
land, et al 1968). II is interesting on the results 
obtained from ICI 63 197 pretreatment in that 
hydralazine (1.0 mM) cause a secondary 
increase in atrial rate instead of hydralazine 
in 2.0 mM concentration as seen in the pre­
vious report (Songkil tiguna and Rand, 1982). 
Furthermore hydralazine at a 2.0 mM con­
cent ration caused t11e same effect in the 
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presence of theophylline in the present study 
(Fig. 8b). This may be due to the potentiation 
of ICI 63 197 on the hydralazine induced an 
increase in the rate of beating of rat isolated 
atria . 

It may be suggested, therefore, that in 
addit ion to the vasodilator-induced a change 
in heart rate, the direct action of hydralazine 
on the important part of the hear t, the at rium 
with pace-maker, should be accounted for 
those side effects of the patients' hears. 
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PREVENTION OF TACHYCARDIC ACTION OF HYDRALAZINE 

Prasert Songkittiguna and Giatibungon Jindagul 

Department of Pharmacology, Faculty of Dentistry, 

Chulalongkorn University, Bangkok 11330, Thailand. 

The hypotensive action of hydralazine (0.5-2 mg/kg) was enhanced by pre­
treatment of normotensive anesthetized rats with the drugs: haloperidol (0.21 mg/kg), 
indomethacin (3 mg/kg) and atropine (0.5 mg/kg) The corresponding tachycardia 
produced by hydralazine was abolished by haloperido/ or indomethacin or atropine. 
The hypotensive potentiation of the drugs with hydra/azine is worth studying. 

Key words : hydralazine, atropine, haloperidol , indomethacin. 

INTRODUCTION 
Hydralazine has been used widely to treat 

hypertension that occurs during pregnancy. 
Parenteral administration of hydralazine has 
also been used for the treatment of hyperten­
sive emergencies<1> Hydralazine produces 
tachycardia which is generally attributed to 
reflex Correspondence : Dr. Prasert Song­
kittiguna, Department of Pharmacology, Faculty 
of Dentistry, Chulalongkorn University, Bangkok 
11330, Thailand. stimulation of cardiac sym­
pathetic nerves(1 . 2) The palpitation is one of 
the side effects frequently complain by patients 
undergoing antihypertensive treatment. The 

aim of the study is to select t11e drugs that 

could attenuate the tachycardic side effects. 
Therefore, the effects of haloperidol, indome­
t11acin and atropine on the blood pressure 
and heart rate of anesthetized and pithed rats 
were studied 

MATERIALS AND METHODS 
Anesthetized normotensive rat 

Wistar rats of either sex weighing 250-
300 g were anesthetized with urethane (10 
mg/kg). Urethane (25%) in normal saline 
solution was injected intraperito-neally. The 
trachea was cannulated to maintain the 
animals on positive ventilation in order to 
avoid any complicating effec ts of respiration. 
The rectal temperature was also maintained 
throughout the course of the experiments by 

irradiation with infrared light. The blood pres­
sure was recorded directly from carotid artery 
on a Grass Polygraph Model 79 (FT03). The 
heart rate was recorded from tachometer. 
The freshly-prepared hydralazine including 
other drugs under investigation in NSS were 
injected into the femoral vein cannula. 

Pithed rat 

Normotensive Wistar rats of either 
sex weighing 250-300 g were anesthetized 
with diethyl ether and immediately cannulated 
with tracheal cannula. The brain and spinal 
cord were then destroyed by passing a steel 
pithing rod through the orbit and artificial 
respiration was started immediately by con­
necting the tracheal cannula to a small animal 
respiratory pump. The rate of respiration was 
set at 70 strokes per minute. Both anestheti­
zed and pithed rats blood pressures were 
measured from the carotid carotid artery 
through a small bore polyethylene cannula 
(No 260) and recorded on a Grass recorder 
(as above). The heart rate was recorded by 
triggering a Grass tachometer with the pulse 
wave derived from the blood pressure channel. 
Statistical analysis of results 

One-way analysis of variance was per­
formed on grouped data followed by the 
paired or unpaired student 's I-test (where 
appropriate). 
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rate produced by atropine and hydra 
lazine in anesthetized rat. 

Drugs 
Hydralazine hydrochloride (Ciba-Geigy); 

haloperidol (Welding & Hamburg); indomethacin 
(Sigma); atropine (Sigma); urethane (May & 
Baker). 

RESULTS 
In five rats pretreated with haloperidol 

(0.214 mg/kg, IV} for 30 min the blood pressure 
fell quickly from a mean blood pressure of 85.3 
mmHg (s.e.m. = 9.3) to63.8 mmHg (s.e.m. = 
9.2) whereas the heart rate from 370.1 beats/min 
(s.e.m. = 7.1) to 340.0 beats/min (s.e.m. = 15.4). 
At the end of thirty minutes after haloperidol 
administration, hydralazine was injected IV. 
Hydralazine caused a further reduction in mean 
blood pressure from 63.8 mmHg (s.e.m. = 9.2) 
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to 31.6 mmHg (s.e.m. = 2.9). The heart rate 
was decreased from 340.0 beats/min (s.e.m. = 
15.4) to 206.0 beats/min (s.e.m. = 17.7). The 
typical tracing was shown in Fig . 1. 

In five pithed rats, haloperidol (0.214 mg/ 
kg, IV) given prior to hydralazine as above, 
the calculated values for mean blood pressure 
before and after haloperidol plus hydralazine 
were 38.9 mmHg (s.e.m. = 1.2) and 25.3 
mmHg (s.e.m. = 2.17) respectively; for the 
heart rate, it was 268.0 beats/min (s.e.m. = 
13.9) and 264.0 beats/min (s.e.m. = 16.0) 
respectively. The tracing was shown in Fig. 
2. 

Three rats were pretreated with indome­
thacin (3 mg/kg IP} one hour before anesthe­
sia. One hour after cannulation hydralazine 
(2 mg/kg} was administered. Blood pressure 
fell slowly within 30 min from a mean of 62.70 
mmHg (s.e.m. = 4.3) to 39.4 mmHg (s.e.m. = 
1.47; the heart rate changed from a mean of 
430.0 beats/min (s.e.m. = 21.2) to be 360.0 
(s.e.m. = 11.5). The tracing was shown in Fig. 

3. 
In four rats pretreated for 30 minutes 

with atropine (0.5 mg/kg). Hydralazine (0.5 
mg/kg IV) was then administered. The blood 
pressure fell from a mean of 78.4 mmHg 
(s.e.m. = 3.0) to ~2.1 mmHg (s.e.m. = 1.6} 
whereas, the heart rate was changed from 
320.0 beats/min (s.e.m. = 10.0) to 290.0 beats/ 
min (s.e.m. = 11.5). Fig. 4 showed the mean 
blood pressure and heart rate change pro­
duced by atropine and hydralazine. 

DISCUSSION 
Hydralazine caused vasodilation with 

tachycardia by enhancemerit of sympathetic 
tone.(1. 2l However, the molecular mechanism 
of action of hydralazine is still not precisely 
defined; unliked diazoide and minoxidil which 
are classified as the K + channel ope·ners.(3) 
There is no evidence that hydralazine affects 
membrane channels or cGMP as has been 
reported for other vasodilators.(4) The pre­
sence of vasodilatation-induced side effects 
with hydralazine has ied to concurent use of 
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adrenergic antagonists and diuretics; the 
commercial ora l preparation of hydralazine 
with reserpine and thiazide diuretic has been 
marketed. There is no report on the combi­
nation of hydralazine with haloperidol, with in 
domethacin or with atropine. The res.ults of 
the present study demonstrated that the 
equivalent dose of clinically-used haloperidol 
(0.214 mg/kg) enhanced the hypotensive ac­
tion of hydralazine (2 mg/kg) in rat. Further­
more, the major cardiac effect (tachycardia) 
was also abolished. Haloperidol is a butyrop­
henone derivative antipsychotic drug. Conti ­
nuous treatment with haloperidol has been 
reported in some studies to produce a transient 
increase in HVA levels in the CSF, plasma 
and urine. After 1-3 weeks, HVA levels dec­
rease to lower than normal level, and this 
decrease persists. The initial period of do­
pamine receptor blockade causes a compen­
satory increase in transmitter turnover, result­
ing in increased level of dopamine metabolites.5 
Hydralazine has been reported to block the 
conversion of dopamine to noradrenaline.(6) 
Moreover, hydralazine found to cause an 
irreversible inhibition of tyrosine hydroxylase 
and dopamine-B-hydroxylase within the intact 
medullary cel l of bovine.(7) These may cause 
abundant increase in available dopamine 
in the neurons. Dopamine has weak direct 
action on adrenoceptors and also has indirect 
sympathomimetic actions. In addition, it acts 
on specific dopamine receptors of renal and 
mesenteric vascular smooth muscle to cause 
vasodilatation. Dopamine, when injected into 
anesthetized animals with a reasonably high 
degree of vascular tone, low dose of dapa­
mine produces a fall in blood pressure due 
to vasodilatation in the splanchnic region 
and kidneys, although high doses are pressor. 
The explanation of haloperidol produces a fall 
in blood pressure and heart rate of rat is that 
the accumulated dopamine in the nerve cel ls 
competes wi th endogenous noradrenaline for 
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alpha receptor, and being a weak agonist the 
resultant effect is a decrease in the vascular 
tone that is maintained through the action of 
endogenous noradrenaline on alpha receptors 
subserving vasoconstriction. Another expla­
nation is that a metabolite having smooth 
muscle relaxant properties is produced (see 8) 
lndomethacin is a potent inhibitor of the pro­
staglandin-forming cyclooxygenase. Thus the 
biosynthesis of the whole prostaglandins 
family such as prostaglandin E1, prostaglandin 

F2a. prostaglandin E2, prostaglandin D2, 

thromboxane A2 and prostacyclin, could be 
inhibited. Numerous pharmacological actions 
of these compounds are reported; some pro­
duce vasodilatation whereas the other cause 
vasoconstriction. M.T. Lin (9) reported that 
intravascular or intrahypothalamic injection 
of prostag landin E1 caused vasoconstriction, 
rather than vasodilatation in the peripheral 
tissues. Moreover, pretreatment of rat wi th 
indomethacin in the present study, the blood 
pressure and heart rate were both attenuated 
and even reve rsed that cou ld be the lackness 
of central or peripheral prostaglandin actions 
(Vidrio, H. personal communication). In the 
present study, atropine seems to reverse the 
tachycardic effect of hydralazine and to help 
decrease in blood pressure may explain by 
the fact that small dose of atropine (0.5-1 mg 
in man) may temporarily decrease the rate of 
the heart beat. This has been attributed to 
a slight central stimulant action of atropine on 
the vagal centres in the medulla. However, a 
more likely explanation may be that the initial 
cardiac slowing is due to stimulation rather 
than blockade of muscarinic receptors in the 
heart (see 10). 

In conclusion, tachycardic action of 
hydralazine could be prevented by pretreat­
ment of either haloperidol, or indomethacin 
or atropine in anesthetized normotensive rat. 
In addition, the hypotensive action of hydra­
lazine is also potentiated by the drugs. 
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LY1cyfo~ ~\ll'l11 
t11~ 1\ltin~~~ 1 \I ~~1& 1~v1~ • 

111f1l'l11ff~~'1l1t11 f1n!~Lllff'lJF11AGl{ ~\11ll1t11Gft1~\111rn 

THE VASODILATING EFFECT OF ROYAL JELLY IN 
RABBIT ARTERIES 

Penchom Peungvicha, Yuvadee Wongkraj ang and Pranee Jaiarj. Department of 
Physiology, Faculty of Pharmacy, Mahidol University, Bangkok, Thailand. 

Royal jelly was the milky white, highly viscous secretion from the hypop­
haryngeal glands of the worker honey bees. The vasodilating effect of lyophilized royal 
jelly was tested in rabbit aorta and femoral arteries in vitro. It was found that the 
vasomotor tension, induced by the submaximal dose of norepinephrine, was 
significantly decreased by royal jelly (dissolved in dimethylsu/foxide) at the doses 
of 1 and 2 mg in 25 ml of kreb's solution (P< 0.05). Furthermore, after adding 
physostigmine (acethylcholine agonist) about 1 min before royal jelly and norepine­
phrine at the same dose the tension was more significantly decreased. But after 
adding atropine or scopolamine (acethylcholine competitive inhibitor) about 1 min 
before royal jelly and norepinephrine at the same dose, the tension was not different 
from the dimethylsulfoxide and norepinephrine treated group (P )0.05). The results 
from this study suggested that royal jelly might inhibit the vasoconstriction via 
acethylcholine receptors. 

.... ~ - - . 
1.5-3.5 n'l3-l ~1ntN~1\.l. 60,000 fil1/'l~ '11U1\.l. 30 

i~3-1fi~l1~t1 royal jelly Lth-lmm'l~~d~l)1\~ 
(Worker Honey bees) a1'1-l.1l1qj'~"~ Apis mel­

lifera Linne (Fami ly Apidae) r.1ffo1t'l-l.tuimnun'l-l. 

Lnfl'l LLn::;f 1m1\.l.L th'l tJ~t1mL~1r~~filmm1d\11n vlt11-1 
\J~L 1CU~1L ~l'JffJ1 vit11-1'lt1t tJl·M~f'l L ~fl 1ifLim!ii'1tit1'1-l. 

mt11'1-l. 3 1'1-l.LL'ln ur1::fo1mm·n::!ii'1timiUffuFi'1in~t1n 

'T11) ~11Yi11 ~\.l.3-ld~'l13-lrf~r~~ITTJ1ru-;-1~i'.i"3-ld~L llut1~1'1 
d c¥ J' ... !! "[" tJ'l::nt1um1mlL mut1n'11n'l-l.\.l.1-lr.J~tl~Ltitl3-l~rum''1 ITT 

I Q ll Q 'ltJd ca t.I d II Q J' 
fll'J11) 'l1filL 11mLn\J 1Ylt1rul1n3-ll1f:h1 '1~fil!NLnU'l-l.3-lr.1~,w1 , " 
'lit UmU t!LL~~tlru '1nri~1ni1 0 ° '1l U~Fltl1'1''1\Jn1'l 

" , ·.i 

L tJ~t1'1-l.lL tJri~ 1 ""1" tJ1::nt1rnmm1-1d~ ~l)arniw1-1Liiu 
iu1fl11 hi1tJ lyophilized form a1\.l.tJ'l::nt1\JtJEJ~U3-l 

1., "'ti ~ 'l"~ ~ ' m 'l-l.m~my1rH (Queen Bee) '1:: ITT'l\J\.l.l-Jrmm 

'lt1'1'1-l.filnt1uiv1fil ~~m\JL tl'l-l.'ltJ'lmi1"3-ldl)i'.ir.muiEJm1 

l~Vl!\~1LU\~vJ1Lm3-li't1 (mature insect) li11~m~l'IC1J1 
~ t 1 J'd ~ d I 

CN?J\.l. 1til fi1Un!:fl11'J~13-ln11r.J~tl\.l. 1 'l1Wr1~tl1~1'JUn11 

Ul11'J( 1) 

~ .. ~ ti ., .... d 

U3-ICN3-lrln\HU::L "tJEJ~L 'l'i~1tJU f'1~11'JA'l3-IU3-l 

ii'lm~EJ" 1 r~afil'l0lliimmru~t1t1mn {1l-IB::tJ'l::mru 

" ~ ~ d ddtJ t .. ' ' ' . J .. CNl!.lUlfll'lY13-l ) :; tnlUfilEJ'l1~n1tll1~1001'11~ L'b\.l. f'n'l -

ttJ'lmmfil 10-127. ItJ'lmii 14- 157. 'lt1arii 3-57. 

imn'11n~~~i'.i 1onri,~u 1m~ii~ illul/!Yiri muit,·mn 

t1::L 'Orin IA~ii ~ami'.iii t1t1ff3-1u lvu'l'lfil mfim::rifo 

un::m~m m~lfilL Ylitl'l(2-4 ) m.ifi~iifll'lEJ1m'l~fl3-l\j'lrn 
~ g do ~ d ~ 

3-11m13-1num13-I L·aEJY111U3-lmft11-11'lClt1 ITTmt1tJt1~r~~"1" , 
''1cy1lU! ifo~uii~~iim'li.i 1u3-1fil]3-111ifL u\.w1m'lL~~1-1 
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rtt1111\·mci1vLL \~~'rinlfJ L \'i11::L~t11Tzhm.h1v~111mfJ . , 
'll::aam1HuriC 1 • 5 ) ti1111r.1H C 1) ltamnn~ii.~11~m1 , 
i5111rt11,·mru 1 iinwrn~1 lm::m1L mt11m1t1a11hl'I , 
'rinlfJt1ci111'li!11Lri H::L1fohm1a11m11L01itt11m1 (L'ilii 

L~tltll'rrn olUelnLrlU) h l'lt1llv':i::\JUth::rllY1 (L'ill-1.llill-I. 

'!J.J.,,,tu m1J.1~1L~t1H) ua::T1l'lvm1::uul111v1rn::\~na!il 
L~El!il (L'lllm11H!ilii.Tu~!i1'1'1, arteriosclerosis)C 1 • 4 ) 

" 
.rt':i':i\'ll'lnlL .,,,~1iit11vLn!ilv1nuv~tJ~~r.1m ~Hm1l'ria , 
LifJm~a!il l'lru::m~fJ~vrtii. 1vv::flrtvltnYJ5'1JmfJ\1nEJ!il " " ., 

d d-:: - d J" 
Lnt1!il'ri':im.1u£Jvnl':i'ri!il':i!il'rinu!illnu!ilt.1t111ii.Hr~11 

1arntJtln·atuLL~::aTHfO'lil •• 
m ::ul1m:fii.5t111mLLtilv (New Zealand white • 

~ ~ 
mm.in 2-2.5 nn.) 

Norepinephrine solution (LEVOPHEDR 

1 : 1000, Winthrop) 

Atropine 1 : 1000 (t111A'm1Lrnr'llm1H) 

Physostigmine, Scopolamine (Signa) 

Lyophilized Royal Jelly (Lm~tJ>lvlniiH~vrl!il 
'nn~11.,,,1mvm 1.,,,3-1 lITTmillth::mmL l111i!l1fJ15 lyop­

hilizalion (Lyvac GT2, Leybold Heraeus) m1H 

vll-1. 0.1 Mbar vii.'li!JrHlL '111 LnuliliimL~U 4 °'ll 

viin11v::11l 

l<reb's solution 

95% 0 2 + 5% co2 

" 

RM Oynograph Recorder (Backman) 

Churchill thermoregulator (Churchill In-

strument Co.Lid.) 

1finT1Yllil~i'l\I 
~ ~ I .., d 

l]Yl5'lJ i'l\I U3-ltl\I m i'I n 1 '1Vl61'161VI ~ i'I Iii rn i'161 U~l\I 

Li'l - i'li'li°m1 Hl~1ii.La-cm{m~mvm::oi1fJ Yi1fowrtau 

m ::uht.1 L!ilt.10'imitl'lt1 nt.1n\1aumL~u!illWlv Lu-uu{m~1li 

a11 (descending aorta) mmITTLliLllmilmn~m 

L~t.1n11 aortic st rip m1 1 '2!H.ua1LLt.11l.\ 1 lltllvL tl'u 
L~ll~>lU1':ivrtTm::mmR1u (Kreb's solution) ~lmii , 
25 ~a~~m~tl-ru~ru'rilJ~ 37°'ll lLa ::1liihm~rtH 
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95 % 0 2 + 5 % C02 olEJUnlfJ?}l-l.Ln~t.11\1ntl!ilL~El!il 
~nil111'ri~vLil1nu force-displacement tranducer 

lLn::Ll'l~1NUii. fin 'lm T iim1\·l ~!il~ii 'rinum~uVl~vaci1 ii 
" 

tllvL~m~a1li~LL':ivITTvL~HITTl-I. {basal tensio) 1 n-rH 

l !iltJtl-ru 1 li~LL ':iv&ivoiam1Hrtv'IJEJ\ILL )\l\1!il-rVl\1ntlVIL~tlVI 
" 

th::mru 1 n-rw?iH. ua1tl~ut.1l illlBlvL tl'm~un1u 
t1-rum11liLtJ1rltJ'1111\'HL1VlauH"1l-I. 30 mYi uii.fin 

l L 'lv wn-rUJ~ii.m~ m'1nu!ilL~aUJ L~mmHm1a::a1mrn{­
ilrlm Yl~ii 1 : 1,000 ~11Llliim1'1!11-r!il.,,,au!ilL~um1il01 
.,,,\i11mm::Olii.~11Yi11 ,,.,,,ntl!ilL~tl!il\1!ilvl1 'li!lvii.HILL )\IITT\I , 
r111rtV1tl1::mru 2-3 mYi~11a1\I L~un'IJUl!il'IJu11m1 
OJ , 

a::a1mia{ilfo l.\ Yl~u ~Yi11 l1'1aum~u!il'ri!ilm1 '{i!J,·m 

mm::Aut.1ii1!11 4 'lHTm~m11l!11aumnrn1!11au11 rnauv 

vit1fommHm1Yi1a::a1t.1 dimethylsul foxide (DMSO) 

13, 25, 50 Lia:: 1 oo h1Tm~m1tl1::mru 1 mYi 

Lill1'1t.1;:;Jm1m«.ii!l10011a::mmm{~flLiil·~ii 1 : 1,000 

~1u1ii 4 h1Tm~mnmtlun~Hmul'IH oiumLmHm1 , , 
J' 'l ~ • ' 

a::a1m.iHr~rn.i. DMSO 'IJl-1.l!il 2 mH 7. vll.\1UL'r11 

nu~u 13, 25, 50 tla:: 1 oo ·i~tm~m (~m'hnu 
ti- J' - • -1HlnlUHrN 0.25, 0 .5, 1 l\a:: 2 fl)H !il1H'11!11U) 

th::H1ru 1 mYina::'rit.1UJmH~K11!A1£Jrt11a::a1mrn{ 

ilVIL ii ,.l~ii uii fimL ':iv'ri!il-r!il~uLn~m.,,,arnm~a!il~Lnm 
,J' trao 

'11nr4a1 1H'Ut111rt11a::a1£Jita.1 r.1 111m::rt11a::~1m.ia1uvi-

L lwl~iivu'l~L~ ':i11m11rt11rtV1u1u 2 -3 mYi~11a111uan " , 
~ .¥ 1 .., a du 

l]Yl5'lJi'l\IU~tl\lr;Ji'Jn1 ,Vl~,~Vl~D~L~i'l~U61\IYlr;JU 

'll1 Lm~mm1w1!11at111 L?.lii. LITTmnu\1aum~u!ilU!ilv 

m-uu{m tLoi1i1~1u'riau!ilL~u!illL6'1v~Olu'IJ1 (femoral 

artery) ~v?lu (ll.lm!ilLthun~m) m1th::mru 1 ?iH. 

1rn1u 1 uri111L i!m~mLa::oiml'l~u.iuiiiim'lliiLOimnii 
T!ilfJ 1 li~lL ':i'1~vl ~HITTU 0.5 n-rH Lla'Jtl~ut.1'l 1l l\Blv 

L tl'm~m ,1m.fft.JITT'11l1Lil1nurtml·mmat1Hmii. 15-30 

u1Yi uufinU':i'1\1Vl-rVl'ri~tl!ilL~El!ilL~mmH OMSO 13 , 

25, 50 ua:: 1 oo 'tJ.Jtmam1tl~::H1ru 1 mYi nib 
,,tJ!il!illH\1K11i!l1t.1rt11a::a1£JHu{ill"lL "\'l ~l-1.'IJ\.\ 1!11 4 

'IJ.J Tm~m nm uun~Hl'l1Ul'IH Ilium 1iim1a::a1m~H , , 
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fi'11it DMSO '1Ji!.1Vl 2 n-r3-J 7. ~1U1ULYi1nitu·mrnu 
1 it 1Yit1lol1nt1vim3-Jn~'1i!i1t1rtTrn::mm.rn{afo it,.,%. 

uu Yin lL ·;hmiri-rmmrnm 1~t1fi1Yi 1n mv1nr.m113-J'IJt1'1rt11 

C1::C11m.i.3-Jfi'1m1::m1C1::C11mrn{afo u'·fiu ait1m1 '~ti 

{)'VIB'l.lehrtUJt1\1&1ein1·rnlil'Hil'VlavliltavlilUi;l\1 

!:! 'j .! .r.. ~ 
l'1mnnC1 nm1t1t1n[J'r10'1Jt1'1it~m'1 v'1'r11i1C1t1'1'Cl1lrn::nt1m 

tei-eiei{m m1C1::C11£Jit3-Jfi'1LU DMSO tlU1(i] 2 

n-r3-J 7. ~1l-!.1U 50 UC!:: 1 00 'kiTA1~m '1~tl 1 LUI:: 

2 3'1Cl~n-r3-J '1£JO'llU'111'1 ::rt1mFl~U~1U1U 25 ilC!-
' J'. I ,.., . 

nt1um1C1::C11t1ii.m.J'1u1::mru 1 m'r'l m£J atropine 00 - ~ ..... d ~ 
""m mmwt1ut1'1m1nm1lilnflt11i1Lflt1lillUMLt1-t1t11m 

1 : 1000 ~1mit 20 'l~Tm~m (10-6 M) n~ti 

scopolamine 1 : 1 ooo ~1ml.i. 50 'k!Tm~m n~ti 

physostigmine 1 : 1 ooo ~1U1U 50 ·~tm~m 

~'11 nlimi.i1m1nmo11 fomm1C1::C11mrn{avil u ,.J~u'li!J 
t1rl1'13llt't1'11Fi'qJm11rtfiITT Tmm111l1111'1'11i1lii'1~1nmv1n 
m1C1::mt1'1«11afo mfhrnmC1'1v1n 1. 73 ± 0.20 n-r3-J 

Lllii. 1.63 ± 0.21 n-r3-J (P < 0 .05) U,C1::v1n 2.03 ± 

o.33 n-r3-JL tlu 1.83 ± 0.21 n-r3-J (P < 0 .025) m13-J 

~i!ilu (m11'1~ 1 L1'1 :: iu~ 2) 

..... d - d 
\JU 'r'lml 1'1'11i111i1'1'1tlli1LC!tl(i] 

nT'.l'Vllil6tv'U't11\laCim 1 u~£JUL Yit1ur.m Tlilt1 W 
Student paired I-test 

m1".l1\l;i 1 r.mt1t1'1'111C1::mt1ii.3-Jfi,,1u DMSO 2 n-r3-J t: t1mlilui1'1 1 uim11'1nlilvi'1tit1'1tu1namnC1t1m~t11i1 
u1i111 m-t1t11'mt1'1::,,'1t1m1~t1viu1i111Yimmn 

DU11i1 

DMSO & 
J' 

'U3-JC.1'1 

DMSO 

3 

25 

50 

100 

13 

25 

50 

100 

F111~am11'1nmo11 (n-r3-J) t: t1t1'1 P-value 

1ri£Junu 

nri3-JFnUFl3-J 

DMSO+NE 4 ul m1C1::C11£Ji1.3-Jfi'1LU DMSO ll'lll"011ii'1 

.. ~ 

'VIG'leJ~HHeJlilUVl\lteJ-veJ'lG'l1 

6 2 .08 ± 0.32 

6 2.03 ± 0.24 

6 1.73 ± 0 .20 

7 2 300 33 -

. .. .. ., 
'Vl6'1eJ(;HHvlilUlil\l'Vl61U'l.11 

6 1.08 ± 0.09 

7 1.01±0.05 

1 7 1.22 ± 0.04 

5 1.28 ± 0.07 

+ NE 4 ul 

2.05 ± 0.32 

2 .03± 0.26 

1.63 ± 0.21 

1.83 ± 0.27 

1.05±0.10 

0.96 ± 0.05 

1.1 1±0.05 

1.16±0.07 

Yi'1V1'1'1 , , 
Lritiunu 

n~3-JFl'l\J~3-J (ul) 

1.4 

0 

5.8 

9.8 

2.8 

5.0 

9.0 

9.4 

NS 

NS 

( 0.05 

( 0.025 

NS 

( 0.005 

( 0.005 

( 0 .005 
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30 a in 

2 

1 AORTA 

0 of. t .,. 
NE2 NE4 NE8 

2 

[ 
115 Di" 

1 
ARTERY 

0 

-atJ~ 1 1Lflvh1 dose response 'IJEh1fl1'm::n1£JlUJ{ih~l m·l1u 1 : 1000 'IJU 1filul1\l 1 rlU LU 
" 

·n..Juu 't1nt1filL~t1filLLV111 Lt1-t1t1im 
" 
1U~1\l 't1ntlfilL~tlfilLLfil\l~ITTUtJ1 
" 

uu YirnL 1\l't1filvl1'1U'lPi'Ll 1\l~\JH\Jflfil 2-3 u 1Yi~11~1\lm1a::mt1vunY1nfl~\l 1u'1Ull 'l\l't1fillii'1n~rnihclrh \] , , \I 

l ~3-IUJU~\JYllilnt!\lITTv ltJ 
(NE = m1a::mt1ilt1iilVlLu,·11t~. m.i1muu 'lHlm~m) 

,§ ,J' I _,, d 

qY15'llD~U~~~mDn1'a~fil~fil~HDfilLHDfilUfil~ 

~~U'll1 flTm::mviwfi\JLU DMSO '1J"1fil 2 n-r1-l 7. 

~imu 25, 50 ua:: 1 oo 'l~Tmiim 't1~t1 o.5, 1 
o a .., .., ::: .., d 

lLn:: 2 1-lnnm1-l mm1ovut1\lm1't1mfil't1nt1filrnufil 

LLfil\l~UJutJ1 ~\ll "1iimit 1m1't1fillii'1 lr;ivm1a::a1vtmi­

ilViL m•l1ulUfmh11Hltt1ri1fi'11JY11\lfl~Q\ Lfilt.1Yi11'1tL1\l 't1fil 

!ii'1~Lnfil'11nm1a::mt1\lt1iilViL uYl1ttnfiln\l'11n 1.01 

± o.o5 n-r1-l LUU 0.06 ± n-r1-l (P < 0.005), '11n 

1.22 ± o .04 n-r~ LUU 1.11 ± o .o5 n-r~ (P < 
0.005) mi::'11n 1.28 ±0.01 Luu 1.16 ± 0.01 

n-r~ (P < 0.005) m~~1!ilu (m1111~ 1 na::~tl~ 2) 

llull~t!LITTH atropine '1uHfm1~d.i~~u 1 o-6 L3-la1i 
tJ ,x .. Q 0 .10 

m~mvm1a::a1m-l.~r.111Lrn ::m1a::a1t.1\lt11t1m u MU 

,·1ui1n11m=1-rfil't1nt1filL~t1li'l'~u01nui111'11nn~3-1f11ufl~~ • • 
1~ DMSO 1IB::m'la::mmu1iilfom·rh-l> (mm~ 2) 

L'iluL!ilmnunrn~mOi~ scopolamine 1 : 1 ooo 50 
'J. .t o " J' , oo 
lll mam1 li113-lfil1t1fl11a ::a1t.1\l~r~\lua::m1\lmm·1-

l U '·l1u '~ui1m1't1VJ-rumat1VJL~t1Vlhiumn!ii111'11nnri~ • 
mufl3-1~1'1 DMSO ua::m1a::a1t1'Ut1iilVlLmfiu 

' 
(li11'l1\l~ 3) LUY11\llil'l\l~13-IL~mtii3-l physostigmine 

'lt 0 
., J' 1 : 1 ooo 50 ~1 mam·wn~mt.1fl11a::a1vu~r.11111a :: 

v.ui ilfo '"''11ti ''1ui11L 1\l't11A !ii'1~Lnfil '11nm1a::mmmi­
il\~ L '",·11irnfiln\l\J1n 1.2 2 ± o.o4 n-r~L U\.li 1.01 ± 
0.08 n-r~ (P < 0.05) L~mtl~tJULYitJUrlULL'lJ\~filvl1~ 
Lnfil\J1rnma::mt.1ttll fi\lna::m1ilui°ilVlL u ,·11u ~\IL rhnu 

+ ~ cl 
1.12 - 0.05 n'l3-l (Um1\JY1 4) 
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I 30 11 in 

3 

2 AORTA 
1 
0 

1- t 
DMS0

25 
RJ

25 
+ NE 4 +NE 4 

t 1' 

DMS0100 RJ100 

+NE4 +NE4 

:t (\ &(\ -..J 
-i '--;f "' -t 1' "' -t-
CXYISO RJ 

25 . 25 
D MS O RJ DMSO RJ DMSO RJ

50 50 50 100 100 50 
tNE

4 
+NE

4 
+NE

4 
+NE

4 
+NE

4 
+NE

4 
+NE

4 
+NE

4 

ARTERY 

+atropine 

'lU~ 2 vi'1t1ci113 I racing UelU1'1C·ll'l?JEl\lell'Jrl::rl1tJU3-Jfi\l 1 u D MSO ?JU 1Ul 2 nra.1 7. ~1U1U 25, 50 uri:: 
~ 

1 oo ·~rm~m cit1m'Jl4!ilrmmt1uiL~t1uiui1h1 m-t1t1{m ('Jtluu) tm:: lirit1!ilL~t1uiuui11~Ui'·wa1 ('Jtl~111) 
~ ~ 

~\IL l4limii 1fuit1m'Jri::ri1m.m{~v1L u l'l~u ?m 1ui 4 ·~ Tm~m 
~u i1rnl 'J\ll4!ilol1'1U'lili'll 'J\IITT\lel\lelm 2-3 u 1Yl~11~111m'Jri::ri1t1t1t1nl'ln1<1?11 'JEJ'lULL 'Jllliuio11n~urlr•hL ~3-1mu~11 

'1 "I "I cu 

Y1Ulnt111u1t1'ltl 

(RJ = Cll'Jri::mt1ll.3-!~111u DMSO. NE = Cll'Jti::ri1mit1{~fol-1>11l~u. mbmuu '~Tm~m) 

n 

X±SEM 

P-value 

DMSO 50 ul +NE 4 ul Atropine ( 10- 8)+Cll'Jn::mt1u~~111u DMSO 

50 ul+NE 4 ul 

9 

1.19± .08 

9 

1.19 ± 0.09 

NS 
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' 
rllL\J~tllL 'WrWlol1 ( n1~) 

DMSO 50 ul + NE 4 ul Scopolamine (1:1000) 

50 ul + fll'lt1::t11t1\.t~fiil1\.t 
DMSO 50 ul + NE 4 ul 

n 5 5 

x 
P-value 

1.19 ± 0.06 1.25 ± 0.11 

NS 

' 
rl1LQ~tJLL'lil'rWlol1 (n1~) 

DMSO 50 ul 

+ NE 4 ul 

(n~~ri1u~~) 

fll'lri::mti\.t~fiil 1'" DMSO 

50 ul + NE 4 ul 

Physostigmine (1:1000) 

50 ul + fll'lt1::ri1t1\.t~fiil 1'" 

DMSO 50 ul + NE 4 ul 

n 5 5 5 

X± SEM 

P-value 

1.22 ± 0 .04 1.12 ± 0.05 1.01 ± 0.08 

L Yir.1unun~~muri~ , , p ( 0.025 p < 0.01 

L Yir.1unun~~m'lt1::mt1 , 
\.t~fill1u DMSO 

n = ~1\.t 1ttr;l111~1'3 , ul = '!3-1 fri'lflrJl'l 

Gt':itl brn::1Iii1':iWe.J1,=rn1 ':i't'l ~ ;;i eh1 • 

p ( 0.05 

:::.¥ , J' 1 
m~ n1'l'YWlt11lilFl'lllt1. l'1m1fl1'lri::ri1t1\.tmJil '" 

DMSO 1 um: 2 firifln1~ m~T;miirn%nwt1w1'w 
'Y!rltllilL~tJ!illLlililrn-mi{unlOi' DMSO L tl\.tu11'1'i1ri::ri1t1 

• • v 

YiUim~Tmri::mt1m'lt.h::ntJuYiri::ri1m.t 1L\ri::ri::ri1t11 u 

lv3-Ju'!Oi'u11lcl1u tun DMSO m'lL tlum'liirJrioitJm'l 

Wil-Vtlltl'Y!rltlVH~tlVl rn~tl~ilLUi~ DMSO ~1'1-l.1\.t 
" 

L Yllrlt~ 1 un~~Fl1UA~~1tl f·lrln1WlV1tlfl ll 1 u 'Y!tltlVlL~fl(il , , 
dv " .J ~ J'1 

LLUlil'YlOlW!JlnL'CJ\.tn\.t fll'lt1 ::mt1\+~fN ti DMSO 0.5, 

.... 
1 LLti:: 2 i:lt1fln1'3-1mm'lC1ilu€fonT:mvi1'ui'Y!ritJtilL~tJui 

diJ 'ltJ ~ &1 d ~ I 

lLUlil'Yllil \.t V1 Ulllti::L 'l~tltln(j'Y15 WIJ\.t 1Vl'YllJl1n11'Y!tltlU1 

L ~tJUJUlilil m-tJtJ{unf-ill o.5 fitifln1~ ~Lllm'll\.tllLm1:: 
cl1t1. ~ii(]'Ylg'llmt1'Y!t1tllilL~tllil 1 'lnt3-JfiiltJ1'1L U\.t chol i­

nergic subs ta nee L '21\.t tJ::L 'llfiti LR~\.t :ailii'lltlillit 

·fo·1u1t1.\.t3-1fill'll\.t1V1 1100-1150 'l3-1(mn1wn1~ 
( 6- 1 0 ) uri ::'Y!t1tlrJIL~tllillLUlil~UlWIJ1~ol11'rnmi1tJ:: L 'Cltit1-

(R~'\-l.mnn11'Y!rltllilL~tJUllWlil 1 m1Jrn-tJtJ{un 
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tJnmn1'l'l'iV1-'llfJ1t1'l'il'lEJVlLREJV1LilVl\11nm'ln'l!'.m\i • 
lVlt1rl1'l~t1th::rn'r1v11'1 1 L~U \Wi~h"iL m·l~ii ~riun~n 

( ril 1 ~'l'il'lEJVlLREJVl'l'iVlITT'J) EJ::L 'lfYlri ll'l~u · ( l11 Hf lmmil 

LREJVlAl'lltlITT'J) 'l'i~t1ui1uvlm'lL tJ~m.itL uri'1t1\IRU'l::nt1u 

'IJEJ\ILRflVlL'llu tfhrnun1'lft1flnl3L\lt1. mfoflulumflnhf'l 

~1\lmt1~\IUJthl~'l::uumuA:1.Jrlf11Yl~nri1'J 1,~ri1 umm:: . " 
'13.Jmi L'2hm1'lmUA3-l TVlti'l'il'lflVlLRflVllfl\I fo1m::uu • • 
u'l::m'r1a01Ttu1GiLrn::'l::uuvlfl3-l'l1'rifl~~u~mi ( 1 1• 12) 

nl'l'r'lITTl'lflfl\l~L th~m'lRmn 1 u 'l'il'lflVll1Vll'lEJ\I (in vitro) 

u\l~t1ITT'ilnri1'J~\l·w~r.m L 'l'iRm Virnr.Jl'l\11nm'Jm::fihi ~1 ~ • 
L ih'ltJ l\l'l!'.nl'l'l'iVl-'IJfJltl'IJfl\l'l'il'lEJVllRflCil 1 u 'l'il'lEJVl'r'lVll'ltl\I 

~rinmul'l:l.J lVlt1ol'J'l'il'lt1mRfllilm11r.hum'J-ru 1 i.i 'l'il'lfllilLRflVl 
" . 

L~fl1'1tmiDViLm·l~u~11m::mu a1 adrener-• 
\.I J' d d 01" gic receptor uunl'l13-lmm 'ltltJ'IJfl\l'l'il'lEJVILl'lflVl'r11 'Yi 

'l'il'lEJVlL~EJVl'l'iVIITT'J ( 13 ) fomm::illuuFJm ~£.13-lDrl'l::Ll'l~flu 
q 

LV1L'lfl'l'1r.hu receptor-operated Ca+ 2 channels 

d 1""' d t .J' L Ylfl 'l'iL 'l'ilWl'l'IJflilnl'l'l'iVl-'IJfJltl'l'il'lflVlll'lfl!il VltlUW.J'1 

'11VlL\1U~\ILREJn submaximal dose ~mmri::l'lltl 

t.rn{D,"im\~~u 1 : 1000 ~1U'Jt-t 4 '!J.Jfm~m ('lu~ 
" 

1 ) 1~ Un1'l'r1Vll'ltlilL~fl'l'it1Vlrl1'll'l !'. l'l1£.IU3-l~il0113-lrll'l 
m~mm.wiDfiL u '~~i.m 'lil\4VlITTT1Jfl'1'l'il'lt1VllRflVll'lVll'liltiri111 

~Utl~1fl~'r11il'1ClITTL rltlUrlU ll 'l'3'1'iVIITT'JYilnVl\11nm1l11l'lltl 

nl'l ::m'll'l::ri1mwiDVlml0l~u (P < 0.05) mi:: L~m~3-l 
.J' ' .J' 

1.1mmum\1Lfilm,"i3-1m3-rnum'll'l::l'l1m.u.m'1\11n 13 \JU 

cfo 1 oo '1.3-lfm~m'l'i~fl 0.25-1 n-r3-l\'Ml1 7. m'll'lVl 

~ .. d t" .: .J' r ll 'lil'l'ililfi11'1Jflil'l'll'lfl[i)Ll'ltltil3-H.m 1 um \'~3-l'IJU UWLU\'n:: 
' ' 

1 d dl-' d ) 
U'l'il'lflCilLl'lEJCillLCilil'r1Ciltl.'IJ1\11n 23.8-9.47. (011'l1\l'r1 1 

~ ·1 .! .J' r 1" ~ 11 
r1m.nnl'l nm'lflflnCJ'r15'1JEJ\ltrnr.J\I tilt! 'll'11'lt1Ut1'1 

vl1\I 1 Flfl atropine l\l'l!'. scopolamine m'l~llrlflil 
m1dmm'lmm::m1-ru muscarinic 'IJtliltl!'.L'lfYll'lll'lfttl. 

fo1mm·n:: atropine 'IJU1Cill'1113-JLV3-JVU 1 o- 6M 

mm'lri l \ri\ILm:;m1-ru'IJt1ilu::L 'lfYll'l Ll'lftu'ltlfori1ilri3-lmrn 
" 

L~t11rl atropine 'l'i~El scopolamine 0113-1t1J1t1m'l 

.J' -a lo o .J' 
l'l ::l'l1mumilul'l::m'll'l::mmrn'lt1m u r 'lU 'l'lm1ti:!-Jr.1il 

't3-J Cl1:1.J l'l ri£J\1511m'l 'l'l:1.J Vl-r Cil'l'il'lflVl LR fl m4~fl'IJfJ1tl'l'll'lEJCil 

25 

L~uriHi (um1\I~ 3) Ul'!Cil\li1u:1.J~\lt1t1n(j'r1~rhuv11-ru 
' ., 

'llu\lu!:L 'lfl1l'l LA~t-t L3fo3'.im'lfi'uifom'l1m::u11fo~m.J 
afo ,J',. 'L! .!'t" 

fl::L 'lflll'l 1l'll'lH m-1r.J\1'3\l IJ-l'113-mmmn[J'r15 O"J m'l'r1Cill'lfl'1 

~1ifm::v11m thul011'r1till'luil 1 ttffITT1'lltttil~m~u rlu1.1n~ • 
... ~ d ~ d dt.1 

'l1£.1\11Hn1'lL u'ltlUL 'r1tlU(j'r15'1Jtlltll1l'lflVlLl'lEJCil'r1Ciltl.'IJ1'1JEJ\I 

~ r .J' , .. 'l" rlH'IJ lCiltlU~r.J\1111'113.Jl'l rl'IJfJlEJ'l'll'lEJVlll'lfllil !i1 1 00-200 • 
I d d ~ ~ ct ,!;,¥ Cl ~ d ~ 

L 'r11L3-lm 'r'ltiunuu 1m CJ'r15ULntil'llm ''m\l'll11'1'l1'Jlrn:: 

£Ju5'1ITT'1t1 atropine 1-dunu6 ~ufi'ur.mm'lt1t1n(j'r1~ 
r.htim1-ru'IJfl\lfl::L 'ZlYJl'l Ll'lftiiflilti 1,, physostigmine 

rll'litt1fln(j'r1~lVlt1fi'u~\ILflt1.h~ acethylcholine 

esterase ~11ri1l'l1t1t1::L'lfYll'l LA~u~11ri11~u::L 'lfYJl'l 
)d .! o .J' d,,; .! o)d 
bl'll'lHAil(j'r15fl~U ltl.'IJH mm \1l3-l(j'r1B'IJfl\lfl!'.L 'Zl'r'll'l ll'll'ltl. 

L~EJ 1'4 physostigmine 0113-JITT1t1"1'll'l::mm.rnr.1'1uri:: 

Cll'll'l::l'l1t1m1{D\'il Lu rl1'1-t rlui11L 'l'3'1'1111ITT1'1'il'lfltilLRtJCil 

l'ltill'lilucl1il3'.iumhfi'~'r11ilelnfa Yit1unrnl 'l\l'l'ltilm'J?Jt1\I 
d 0 .J' .. 

\il'lflITTLl'ltlVlLnVl\11nrl1'll'l!'.l'l1tltl.3.JC.J\lltl'l!'.rl1'ln::l'l1tl'l·W'l 

Dfot1.l0l~u (m'l111~ 4) 

flci1\lhn011:!-J m'l'r1Cill'lt111~'ll-iRmfl()'r1~~u5il 
m'l'l'itilvl'J'IJEJil'l'il'lfltilLRfltil~m'13'.i5n rJ1unn 'tn'l'i~flm1-ru 
~ti. 1 L'llu H~~ilfl1\13'.i(j'r1gfJU~\lnl'lEJEJn(j'r1~'1Jflil\.W{­
Dfo u ,.l~ufliltimil 5nn'!Ui ~"Lum ~fl\IU1Rmflvlt1ltJ 
n~Glff:i'l3.Jth::ml'1 

'IJEJ'IJtltJl'lru n.r1.-r01m t1.11'1rld1 ~1 ~m1~'Cl1EJ • 
L 'l'IRfl Vll.IBff011'r1Cill'lfl\ILLR !'.L Cil~£.ll.Jrl1'lLl'13'.i01l'lflVln1'l'r1CilRfl'1 

" 

rnmf1'lfl1'1~11 

1. Tyler VE , Lynn BB, James ER. Pharma­

cognocy. 9th ed. Philladelphia : Lea and 

Febinger, 1988:489. 
O'd O'o J' J' 

2. mm1 L'l'i3.Jflt1.1'1l:fl1J101. mir.JilL~i'l::Lnrl'lrN. 11'lm'l 

00 :;'1d ~ d 
l'll'lHn u'r'l 5 Q'U'U'r'l 10 ~ml'l~ 2532 : 733-5. 

3. 'l~:!-Jfiil1rn:: fo3-l. ~ml1'liifl3Jl'lrl~u'lr1 'l 1'1ru::LJlff'll­

mr101i 3.J'l'l11'r1m~tl3-J~CilR ti~ 6 QUU~ 2 3.Jn'l11'13.J 

2532 : 17-20. 
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4. Ivanov TS, Mitev B: Study of composition 

and physico chemical properties of Royal 

Jelly. Zhivotnovud Nauki 1980;17 (8) : 89-

95. 
0 ..., ~ d 

5. ffUl'!m'm ii.:innu mm. Lllrl'tlrl'-1.L Yll'I. u~r.m·,.m , 
Royal Jelly: 'lrim11fl'tlrll'l 2531 ; 13 : 85-89. 

6. Shinoda M, Nakajin S, Oikawa T. Sato K. 

Biochemical studies on vasodilative factor 

in royal jelly. Chemica l abstracts 1987 : 

88 : 183546s. 

7. Colhou EH , Smith MV. Neurohormonal 

properties of royal jelly. Nature 1960 ; 

188: 853-855. 

8. Henschler D. Identification of choline esters 

in biological material , especially acetylcho­

line in royal jelly of the bee. Hoppe-Seylelr's 

Z Physiol Chem 1956 ; 305 : 34-41. 

9. Abdel-Wahab SM, Selin Ma, Shehata Mu­

hamed TR. Detection and estimation of 

THAI J. Pllarmacol. Vol. 14-15, 1992- 1993 

neurohormonal substance in honey and 

royal jelly. Egypt J Pharm Sci 1979 ; 20 : 

353-63. 

1 o. Jacoli G, Nobi li F. A substance wi th pa­

rasympathomimetic action contained in 

Roya l Jelly. Ouarderni nutriz 195 7 ; 1 7 : 

91-102. 

11. a-:mru G'l::1'l,1ii.6. m'lA1\JA~m1~!ilufoi1r;i. , . 
h~ : rl1'l'lru B'l::1'l,1u6. 'l::uuhim~m~foi1r;i, , 
2529 : 201 - 18. 

12. Ganong WF. Cardiovascular regulatory 

mechanisms. In: Review of medical phy­

siology. 7thed. California: Lange medical 

publications, 1975 ; 436-4 5. 

13. Young MA, Vainer SF. Blood flow and en­

dothelium mediated vasomotion of iliac 

arteries in consc ious dogs. Supplement 

II. Circulation Reserch. November 1987 : 

61 (5) : 11-88-11-92. 
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'mfl1'll1211t1-afi11ffGJ{ tuu: "mFJ1'll1bmt'll::i'Ylt11 • 
l'UU:: bb Vl 'Yltlfil1fflilf 3J'V111'Ylt11~tlfil~UFl~U'Yl'a1h&11 1.h::a1u3'i!il'a 

fou tmrnut uufom fa-Nffuvittd.,flwmmwfmn 7 '1mmnvi llr urr::m1muAumnn 
' 

rh lli'Ailuv1.Jiiw1n 1 diNv1nrJtlwJ7nv::iifoAumn#vu1fifilth.£ fmmw 1vu nrm mn#vufJD.J ., 
[ ~9 fl ., d . J d · ' ., tJ .f ~ tJ ., ~ 5Rtt7rn nn1 urrlilm::vnm;n v1mw1uawuvuaw1rn 1w::nn1 Ut!f.JatW5.J 1 umu 5::/iltJ 

J1ona 7 u1ifvfil1 tfuo1-id1Plm T unnrhttufilmnnt1v.J!.f uw 51mmwRwRm::muJ1mw 7 u1ifvfil 
u ., • 

7 ttafilvf w,, 1Mn!f1ffmnuRu tlnPI ffo::ma.11wRwRa.1mmwv.Jf·m Im UNr!Jd.,JirJu1wR1 tfumm5 ' ., 
m1a.tnumn Ji5wrn.£m5Hn!Y1f.Jotfil.Jl-!a.lt,, 7 UffPlfrlfilaiJ.Jrh uufom um nu 1'(tJJ1 ua.1r!Jmmw 

rhl '11::oluil101w ZH1ifvfilflfilfl.J Im fihlii'unn?tflR.f.Jif u., lmrhnnfin1Y1r.Jr1mwvnqn3vv.Jua.1r!J 
9 .... ' f '} ....... ' ~ t1 J' ~ 0 f d LUf.JuWltJ?H??U Uilflnn !Hf.Ju WW 5::rnu UUf.J.JYln?U Llfl::P1/il/l113J(.Jo !{i/fln7'j{i/'j'}1)LfliJ/il l!fl:: 

., ti • 

t1mn-i::rn.Jttv.Jtl/ju1inn 1·1!/vununnrrmv5'1.JnwmwtlnP1 1w:: nnff'unwru rmnri?tflR.f.Ji! 

a7tllm-i'1uur1" lliiir.mam::muJ101w 7 ULR£Jfilt/£J.J(f uw wiir.mvivm51 tldfJUU tlm Yl7.Jfl11::1m:: 
g d d . 't'. t1 0 "·' ., ~ .J', J'•1_1c1 ' f v?LRUVD.JtflilfilUR::uflfln:: emnn 5::tuu~uwfilwnn'ifnma.t'l1?1 uum wurm01v£J1mwv.Ji 5R 

uvirhlH!.fiJwmm'1avmY1rf-i 1 ltJmfu (p < 0.05) WY(tJmm5?f1.J1Ffmlfil 1 1fi{i}funu!.filw 
" " . " 

7 uvw::rhm5?tfl nn Ufuur1" lurJilw1 u1ttnu 1iivl'i1u.Jti.Jmnnrf-i 1 ltiu.J1-i 1v::iirmmmnni1 ., 
r.mdfo vd1.J hnmui J-~il l {(/Jr?fua7tlrlifilrnulJ~fuf'ln lmiinnfim:nnr17nmwunqn311Dmur!J 

'Linu1 

hm u1m1'l-l.~[iu ll'l-1.hm {ei'fil'lli'.i01'l'irli1~3'U.Ju1ti 
"' 

eiciL uu.~1'\-1. 1'1-1.mn m'f,1Lm1mrn ~t1Fl1tJFl3.m1nTrnt1il 
ti tj • 

'lmrm ui.imTnmL 'Ylii. r~f'l~1nm"m1tim,5m.n 1?1'fi11 ~ 
Ln01m,a::aim!1111r.mlii'1nf'!1\I (metabolite products) 

mJ1'l-l.~111mmrhnru3-11n ~11~~1ilmmnm~'IYt'" L'Ci'l-1. 

hRFit1'1-1.?i1i1°rhl01~1mm deii1~1nr.Ju1m 'l-1~1ltLn01 hR 
ti 

LLmrmeiu~ii 1 '!Mm ~nlo}ru::~~1R'cyw11~thmtl11111'l-I. 
fifom,3h::f11u~ 1orn1m1lmt1 ltm:: t\l'IL~tJITTrtiln11,::oi'u 

ti ti 

?Jt111A'l-l.tlnm (ao-120 fo:i!ln1mtlei1Liatwi) ~il~r.m~u 
LikilH~nRTI-J1-l!Jltlnm~L'lfn~oi1il 11'"~111mii'Wm3m(l 
~ilit 1mmn 1 tlL UUlL 'l'i~ill'l ~ilil1'l-l.l0i' ei1~L U'l-1.L m1:: 

~1ilmti r.1!11mm1hm~ei Ei'l-1.'Cf!l'l-I. tJtJnml~'l~tlti ~ii 
OJ 

Ei'l-1. 'Cf!l'l-1. lt~m~ 1~'1bm.i 1nf'! tRm 1J1clL 'Cff'!~oi1\I 1 'l'l~ei 
OJ " ti 

L llHm13-1t.imtlnm~L 'lff'l~LtJil~·wa1im(l Wnf'l tRmiu'lOi' 
ti 

L 'Cff'!~~" 1~fri~ilrniv1nm,t11m'j~'\-I. '!Oi'bLril tl'ITT'" uf'!:: 

" 
m'fl::rt3-l'lJt1i11'11,Pifom uei~ (ketone body) ~ii~ 

..., l."1 · 1., ' Arufl3-ltJlilL u'\-1.mlil 'Yl1 '1'1Fl113-lfl3-llilnmlil-Vl111'lltl\11'11J 
1 • 

L 'l'if'l11 '1-1.~111m[!flruL~tiltl clilr.m ltl,um'l-l.m::m'\-1.m'j 
ti u 

L3-llil ::tJt1~~3-l'lJt1\ll'll'~'" 1 ~~mJ1'l-l.~111mmlltif'!nL'll 
OJ OJ 

~ultl 'l-tt1n~1nltm'jl'lfntil'll'(;)iln~11L U'\-1.m'jflmtim 

~lnll 'l'l~\lrl::fl3-l'lJtll1~1iln1tl L 'Ci'l-l.'{v~'l-l.~1,9lL 'l'i~llfl::r;f3-l 1 ti 

.ffttl'll~UITT1il 1 Un:: L tl'm'l-1.~lnlL 'l'l~llfl::rt3-l 1 una1m d'.ei 
0 

~"vii 1 i1~u1m mm1'l-l.~~n~ru :;u'llw1J1~rn~nf'lil l~~ 

u,11 tiaitLYl~ti ll'1::mm,tLmn~mwh\l 1 '!5luri mm' 

'01tlmt1~t1tlmm rfi 011~1 Fl113-l~Vl'l'ici'l-l.'1Jtli1Lli''l-l.L~t1Vl 
1 
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L~EJltl lU'l ::n1'JLU\,l,Uf·lnl~a-ril LU\,l,iil\,1,(
1

• 
6

) 

~1i1tl1::fh1Fi~~11'lcy 1 "m1-rn\o}1~tbm u1m1l~ 
ll.am:nm1::L ,~ai1ai1nll.lU'l::lLnltJ1111::u mn?lall.ui1i1 1 

iil11U1n~11mlLil1 nFim fiamuf'lm::iilu~ 1urni 1 ll>l~alil • 
1 ~fllil~1flil lil1rb::iilutln0i1 ~mn~l'llil lii'ilJmm "ri~a .., , 
m 11il 1 ~m3-111Clri11~1::iilu~1mfl 1 m~alilaliJfl,ilm 
nit 1\l::i:lt11:: lmiltuialh.bm U1'r111ll.'lmi.nn .., 

t¥ fl°I 0 ._, .. cl' I d dd 0 

\.U·HNl u\,l,f.lnlllllCW(l\11mlilaEJ1ilmWr13.Jn1'Jll.13-11 

1 ~l llll.mm1L'11~n\-tacl1i1n~1i1v11i1 \11nm1F1n\o}1 

'1Jailit'n1Ylml'11fl!ll1'·1u'i1 mi fiili°hbll. tl1::nammill'll'J 

mm1~3:lth::wil™-11n~1uw:l1ui!ilm '!Ji'l1rim1Tu'lll11i11!ll 

It11uhi lvar" '1111113'1" lrn:: o11lla1'r111~ll. hifflil'41" , 
ui1i1 1 nll. C 

3
' 

7 
• 

1 3
) 1 mJ\l\IUll. itn1mnl'11flITT11 ~ • 

m1~'1ll.1\l\Ulfiiln\.i~1n llilmm·n::tl1:: lmtlt'IJailll.~f,il 
uiahf'lU1iltJV1il l'Zlll. hf'lm13-I ITTUlfl~!lll'lil hf'l3-! :: l~il 

" 
lrn:: I 1mu1~11ll. r~a~lm\11nm11~m~fiil 1u1i1m1 

lwm6 '41" 1 "riaja'i1'Wi'.lm1F1n\o}1nuacl1i1\11il~il"ll.nil 

#ll.l uu 'r1~n.:i1uil1i1~ilmi11Ylml'11flITT-flm m1flnu1 
.i: .¥ 1 "·I :: ~ ti r.mnl'lm:inqYlo'lll:hlm1r.1il \-t~u1muim1w'l'llm 'J::miu 

011vm1F1n\o}1nilr.mvlam~flm::iilu~ 1mfl 1 ll.l~alil Illa 

mm1milf'lail.n mi::mm1il1i1lAt1il L uwff uITTall.m1 

Rn\o}1l ~avrnL ll.1Y11il 1ll.n11li1ll.3-lfiil l tltl1::tmml ~ ~ • 
L uutl1:: fmnimiln1)ll Y1'r16ufa1lt1 l1i1EJL\;lm::m1 Hi\ ~a 
'Zl1t1-rn~ 1mm11 ulh.bm u1m1ll. .., 

C>cl 0 0 CV 

15'11fl1'a1!il£1 

1 . nTH~e:i n cl'tht1 

m11~t1~fillt Yhm1fln\o}11 uihbm mm1u .., 
~m-rum1-rnu1~f'lattnuia3-1l~riemrmnmmmflITT1 • 
L 1il\'ltl1U1fl1TI1\'ltl1U1'1 mm::\~llil 30-50 ti ~ii • 
l \'1Aml!i11La::l \'ll'l'll1EJ 1u"I1m u1m1ll.'ii~lilhiui'ai1 

fiil~Wll~ll. (non-insulin dependent diabetes .., 
mellitus) 'l~ilhf'l~ll.lLmn?fall. 1-du hm~11v hl'l 

m13-l!ii'll. fo~rnflil u'1::hf'lmm~a '11m1CJmuF13-l " . 
mm11rn::m1 Wm'lfil.lil~\-t'lmmmhiil'lltlilll ''m6r.lt ~ .., 
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m1-rn\o}1 11ft::L llll.r.lu1v~iilailm11 ?11~13-1 tF11ilm1%t1 .., 

011vm13-lfl31'm 1" 

2 . 15n1"j~1dlun1"j 

11 Ym61 ,'{m1-rnu1r.Ju1m u1,~11\-tlil13-l 'r1~nm1 .., 

-rn\o}1r.Ju1m u1m1" ~1ltl\'1~a~num11 ~l~3-ltii1~13-1 l ti .., 

011t1 fom 1ti"!-lfiil1 mtltiailml~lillLFJtl•c:m ~mEJ 1" .., .., 

U11\l"~f,il\11il lLfl::ll.3-lfiil'rifltln (placebo) 'IJmlil , 
350 i'lfl~n-j'3-1uim~ lil 1~llu1t1-rut11::mll.Ylffl" rial!. .., , 
mm1Lt1-L~" Lllm1fl1 3 L~a" llilt1r.lu1mrn::1mY1~ 

" 
r.lt'11't11l!Jm1u'i1ltlitu3-lfiil\11il (royal jelly) 'r1~mtlll. .., 
\.t3-lfiil'r1flan (double blind randomized controlled 

study design) 'lm'r11m1\t'lil~u1t1m\~u'r'ln 30 1" 

L~amlilm3-lltfl ::tl1::Li'lll.r·m ImnfaYinr.mln"l~uu 
uu Yin m1-rnl!} 1llu1t1011t1m3" 113-I011mL ,·m6rtl ~ " .., 
m1-rn~ 1Vl\111Clnt1-ru L tl~t1ll.Vll. 11il£J11i11~1~mil'IJtlil 
m1-rn\o}1~u1mrnm1ll.~1'lt1 

vrn::'r11m1%t1 il1~u1t13:lmm1~ui1~i1Lnlil 
"' d .J 1"' ~ d-tl1n1'J'IJ1il lf'l£JilllWil\11nn11 'Clll.mN u~::3-lall.m1t1 

I "'•'1 ~ 0 1 tJ' ~ - d 
ma~u1EJ Lll'l'r1EJ\l~Y11n11'r1~VI 'ri\,l,m.JllYlll.Yl 

Lnu~t:13-lfl Tumm1mlilm3-lr.lu1£Jrm 30 1" 'r1~i1\11n " .., . 
1 v ,¥ tJ d a 'l"' o o - r¥ 
'r1U~r4il Vtl3-lfl'r1Lnu lil\11nm1mmll.n1'Jlililll. .., 

1) n11l\11~L~am ftt1'4ilm1\lmil~ai1tll)i.Wim1 
tl1::nau011v 

- m1m1"'ru~1,-t1ll.L~lill~alil'Clttmui1i11 

1m~alil lmuri 1~iilu~f3-1fom'h-t (hemoglobin}, 

~~1Wlf'l1Yl (hematocrit), ~imii1~1ilL~alilvi1 ~1itill. 

Ln1m~tllil lL~::~nHrn::1tl~1i1VtlilL~UlL~alillLlil" .., 
- m1m1\IY11ilV1LFli:l Llilt1ri1m11m::iilu 

tJ t..I d \l .. ~ 0 1 Cf 'l.!! I 

1'111}.ILV~VU'OOilm)Lill::btlll. 'll3-!illW1ITT1il 1 \H~tl"1 wmn 

'J::!ilu~1mfl, 'J::iilu BUN, creatinine, cholesterol, 

triglyceride, HDL, LDL, SGOT, alkaline phos­

phatase, albumin, u~:: globulin 

2) m1 diuul'tl't11::'4ilm1"m"~ai1tllji.Wim1 

tl1::nau011t1 
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- nTHil'l1'1~'1nuru ::tiEJ'3Ui'li'l11 :: lr.flLri 

~tJEJ'3Ui'li'l11::, Fl11~L tlun'WHh'1, lln::m1~ci1'1~1L l'n:: 

- n1'llil'l1'1Yl1"LA~ '!Uf LLri n1'lUl'l1'1'rn 

tJ~mru albumin, tl1mn, ketone, tl1~. m13u 

un::1~ulil 

ct .. a ct .. d a 

lnEJliltJ11 l'ilnm~mnalilLLUN l'ilnmtm~rn Ul::nautia" 
I d d d 

m1crn 1 lLUAri1w LLn::au 1 

3) m1m1'1~1"mE.JmE.JUEJI) tJ1::nauU11t1 
' u 

- m1'8''3\.i 1·rn.i'nm1 

- m11'lilm1~vfafo~ui 

- m11'v>.li'm1m11iilutiu'1li'11'1Lln::m1i11'31l-l. 

- m1m1'1lil'1nuru::mE.Juan,t11 'ltJ l~" 
" 

n1'lLnlil~U ~rhmZ>l mm'llJ1J.l nrnnlillLr4n l UUITT" 
~ d ' d tJd tJ 4) m1'ilncnm1"mm1m11 1 rim'11 nE.Jl-l>U n11 

'ltJ1 fm,,'11nm1u111 fl.utia>lhAun::nwrnu1 L~u 
- mm1?J1m~tJn1E.J~atJn1m Yf1 

- m1~amnmm1 

- m1l:rnr.Jau \mu 'r1'1u 

- m1um·111::uaE.J 

a 
- m'l~ul1l'r1U 

- mm1'r1it 1~1il L Ul-l>n!l 

29 

tJ cl d I oJ' .J 
- aln1'l'IJ111lAtll1YIA11il111l1'1'1::lnliltJU lTIU 

m11nlil~ul'lu n1'1fi1'11utia'3li'11'1 tJulil !ii'u un:: lui 
d 
au 1 

5) l~alh.bE.Jl~'luuJ.Jfi"mu 90 1u 'l~fi1m1 
" 

1nuiltmn1 l~J.J1mJ.J f lilE.J 1 V16m1awnuru m~11 uuuu Yin 
" 

~"~-mriw1 IomLLl'mWfiin11-lnu1iJthmum!awrn!lru 
" " " 

iltbma11 
" 
4. Lnrui1'l uni~'lh:ailuern 

LLu11iJthooamthl. 2 nri~ ·~L1rinrii.1Yilul'lumid11 
" ' ' 

'1~11 un::nriJ.J~'lUi''lul-l>i.ifi_,'rinan m1tJ1::d~ur4nt1a11 
' .r 1""'"" -!!'! cl 1 ' ' ' mirN ?J1lin1'H u'ltJUL ritiur4nll1E.J l-l.LIU1n::n~i.1'l::m1" 

riaum1::'r1'1"'11n~'{~'l'UUJ.lfi'3L UUL 1'11 30, 60 LLn:: 

90 1u flilE.J1ii paired I-test LLn::r4n'l::w1111n~J.J~ 
'!"~ .r 0 ,f 'f 1" muuJ.Jr411'1'll1LLn::umN'r1nunLlilE.J 'CJ chi-square 

test 

.¥ • .,¥'I. .. 
1. tH'l'llehrnmh1G1e>n1~ar;i~::lil\JU1G11a uLae>r;i 

~ 1" .r ~ .,_, !'! 'r1'111'11n 'r1\t!lt1"nu~u1m uUL1'11 30, 60 LLn:: 

90 1'ul\~1fi1m'li'm::!ilutl1mn 1uLftulil'r1'111'11n>llil 

mm'l'r1'1'1L~E.J'3~u (fasting blood sugar, FBS) 

\'iu11uJ.Jd>lhl~~mnm::ol'u;t1mn 1 ULftuliltJu'3~U1E.J 
tJ

d .r ~ 
(p> 0.05) (~ YI 1 LLi'l lil111m·n::r.mtia11l-l.~r.J11'r1n"'11n 

'lUi''lum 90 1u) 

., .., J--.,....,... . ..,.-,--,--,~,..---'-----;,,.--.,...-.,.....,....,.....,.-.-...-r-..--.-..... 
" ~ l ., .,. .l , ~ t ~ 6 a to H 1 u 'o !> 2 1: ,. ~ ., • "" ' J 1i 1 

11111~111Dth:liul1ij1.hu 

cl' ' • Id • I ~ '.: 'l "' "· 'I ~ 
LL~l9h'.l~!'1'2lth1U3-Jf.J'1"1tln1'H umJULL ufl'11::l91UU 1"11fl L UU'ltll91~8'1f.Ju11:.1 'l'ifl'1~1n 

'll 

'lr}ffuu3-1~11Lllm1~1go1u ; (n) Lllitn~a-J~Hffuua-J~ll~~" ur1:: (?J) LUU , 
n~a-J~'l~·foua-J~ll'l'iflfln , 
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,X I do 

2 . r.J6'1'tliHl'IU.nh'.IGlflt11nT1't11'1FHnm 

" ., tlo ""° d Ud 'lltl3Jn'l1nm1P111'lY11'3.,.,£1'3 Q\J!iln11 L3.Jm 1EJ\J 
d tld ti d g d 

L YlfJ\Jn11L nfJll.LL n'3Y11'3ft11:: LLn::Y11'3'll1Ll'l~'IJ£1'3 

d .'I'. ' ' ~ 1" J' Ln£1UllLn:: uftft11:: 1::.,.,11-lntlll.LLn ::.,.,~Nn11 .,.,ll.~ rN 

' 'l\J11n11L tl~t.lll.LL tln-3'11£1'3~1\.i 1 \.\L~!ilL~£1!ilt1Ur;Joi1'3 1 

uri:: 1::1ii'ul'l11mil~i1u'll£1-lft11LLn::Lilul'll~oi1'3 1 1u 

' ~ ' ~ cl d d 

(;JT'a1\'1'11 r.J~ 'l1Ehltli3-J~Jll!nti" 1Ll"l3-J'lltil:lrntirn 

Cholesterol Triglyceride HDL 

(mg%) (mg%) (mg %) 

' ~ d 

1\-\YI 0 90 0 9 0 0 90 

1. n~~~Hffuii~~-l'l~-l • 
R 1 166 204 120 120 42 52 

R 2 2 42 245 196 138 50 42 

R 3 319 306 466 368 69 38 

R 4 248 220 92 128 74 58 

R 5 247 1 71 146 155 59 52 

R 6 2 19 2 03 69 6 1 61 62 

R 7 185 166 ND ND ND ND 
R 8 278 370 522 735 41 39 

R 9 292 205 158 160 83 50 

R 10 228 235 182 138 73 80 

R 11 208 184 92 180 ND ND 
R 12 196 186 360 206 71 55 

R 13 260 269 257 237 4 2 46 

Mean 237.5 228.0 221.7 2 17.2 60.5 52.5 

S.E. 3.5 4.7 13.1 15.7 1.4 1.2 
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L~tlUILLn:: 1 u iJ'ftft11:: hl3'.il'l113HL!llnoi1'3rl\.i .,.,~'3'l1n 1 ~ 
J' ~ d 

mm-l 30, 60, uri:: 90 1ii (111111-lYl 1 LLftlil-lLmrn: 

r~r1Y11'3V1Ll'li'.lt1£1'3L~£1!il.,.,~ll'lln'l~ffum 90 1u) r.mu!t1 

it 1mtnv11 LL ri::m1~ lii'u fo '11il l3J$l m1~ lLmnm1'3 L 'llu 
d ~ d 

w1mnu ( 111111-lYI 2) 

LDL SGOT SGPT 

(mg %) (U/L) (U/L} 

0 90 0 90 0 9 0 

100 124 28 25 43 38 

153 175 18 20 17 21 

15 7 194 23 27 2 1 23 

156 140 16 21 16 17 

159 88 29 34 45 4 3 

144 21 0 2 1 25 22 21 

ND ND ND ND ND ND 
133 184 27 24 28 39 

177 123 28 23 54 27 

119 127 39 30 53 51 

ND ND 20 23 24 23 

53 90 43 43 52 59 

167 176 16 18 19 26 

138.0 148.3 25.7 26. 32.8 32.3 

3.4 4.0 0.8 0.6 1.3 1.2 
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Cholesterol Triglyceride HDL LDL SGOT SGPT 

(mg%) (mg%) (mg%) (mg %) (U/L) (U/L) 

~ d 

1'\.t'r1 0 90 0 90 0 90 0 90 0 90 0 90 

2. 
I dlt.JCL.1 cl' mum mu'\.t~r.1vV1'1Eln , 

p 2 235 210 344 455 32 40 134 79 ND ND ND ND 
p 3 230 258 98 252 66 64 144 144 19 15 14 14 

p 4 153 143 128 133 98 74 29 42 19 21 14 15 

p 5 221 224 120 204 66 65 13 1 119 20 17 9 9 

p 6 197 258 145 200 34 65 208 153 22 18 27 15 

p 7 220 254 152 146 49 65 141 160 20 16 29 35 

p 8 268 210 489 203 38 50 132 119 29 34 50 52 

p 9 261 233 186 205 . 58 54 116 138 59 77 113 145 

p 10 274 321 276 272 56 75 163 192 25 17 26 25 

p 11 205 208 189 276 53 60 114 93 26 38 25 40 

p 12 225 216 150 296 60 38 135 119 27 23 20 17 

p 13 247 249 160 254 34 4 5 181 154 20 23 28 24 

p 14 334 297 158 108 62 65 240 210 23 22 22 19 

p 15 192 186 102 104 32 34 140 131 26 25 22 18 

Mean 233.0 233.4 192.6 222.0 52.7 56.7 143.4 132.3 25.8 27.4 30.7 32.9 

S.E. 3.2 3.3 8.0 6.8 1.4 1.0 3.6 3.2 0.8 1.2 2.0 2.6 

N.D. no data 
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.l mrnthnrnfi-iQ]u~1'11Unl\l'l!:f'l11}llii'nfa~ui &11~1'3'1 2 

mw"1Hfofa1 (mi.thm1) 

\b11uni;h (nn.) 

Systolic Diastolic 

v d 
1m1 0 90 0 90 0 90 

1. n~H~1~ffumi~~'il~~ 
R 1 125.0 124.5 140 130 80 80 

R 2 57.5 58.5 ND ND ND ND 
R 3 81.0 83.0 140 140 70 100 

R 4 48.5 49.3 100 110 60 60 

R 5 59.0 58.5 140 120 70 80 

R 6 80.5 80.5 110 120 70 80 

R 7 52.5 53.5 110 120 70 80 

R 8 72.2 69.0 140 110 80 70 

R 10 56.5 56.5 160 160 80 80 

R 11 64.5 63.3 160 140 90 80 

R 12 75.0 73.6 110 110 70 70 

R 13 72.2 73.7 120 130 80 90 

Mean 69.8 69.8 130.8 126.7 75.0 79.2 

S.E . 1.6 1.6 1.8 1.3 0.7 0.9 

2. ' "'t"v J' n~m1 mu1ummmm 

p 2 55.7 57.0 110 120 60 80 

p 3 6 7.5 66.0 140 100 80 60 

p 4 51.5 51.0 120 120 80 80 

p 5 56.0 58.0 110 100 60 60 

p 6 63.0 63.5 110 100 60 60 

p 7 53.0 53.4 ND ND ND ND 
p 8 75.0 75.0 120 120 80 80 

p 9 57.0 57.0 ND ND ND ND 
p 10 67.2 67.0 120 130 80 80 

p 11 62.0 62.0 ND ND ND ND 
p 12 58.0 59.0 120 130 70 80 

p 13 49.5 49.3 110 100 60 60 

p 14 59.5 57.6 170 130 110 80 

p 15 60.0 58.5 ND ND ND ND 

Mean 59.6 58.3 123.0 115.0 74.0 72.0 

S.E. 0.5 0.6 2.0 1.4 1.7 1.1 

N.D. = no data 
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\11nm'linmlln1'mm'luh11 1 L'llii m1llrimm·1~t1 

mm'l'll1mmJmt13lmJrnm Y11 m'l~mJmm::mtiii 

mrn~ii mm'lu13-1 t11'l3-lrn mmn1 LLri::m13-lt1mn 

mm'll1a11\11nlm-ru~fi11Luiinri1 90 fa l'1u11'Wil 

I I I LI 1" J' ::1 0 fi1113-ILl!ilnm11'l::m1ilrIDium::l1ril'lm'l l1mlt41'!Yh'! unr13-1 
I " I , a'l"'.., ~ o d I d d 

YI Vl'lUU3-ICN\l'lillln::U3-lt41'!l1ntln lL!ilL3-lt!Cl13-ICll'lfl113-I 

~flnuim1'llmwTV1t1~11 'ltll1ail\11n'lm-ruu3-1fiil fStbti~ 
" ' " 
'Lil-ruirnfiil\11ilut1ni1ilm'lL tJ~tiULL tlriil'ltl1 ii Yrn~ITTf ii 
t1ci1113'.lut1cl1A'ru (P < o.os) TV1t1fStbt1~lm-ruu3-1fi11\11il 

v " 

:: ' aJ' '! ' • 1J • I Y1>ll13-llil 1 0 l'l\.i !ilEIU11(i)tJ\.i 7 l'l\.i 3.JL urWUlL uni'! 

3 l'lU uri::'Wil1mITTaui11Lciriil ri1l1-ru~tl'm~'!Mu 
J' 0 I c1tX \LI 

um.1ill1nt1n\11u1ii 9 I'm uam1V1'll\.i 2 1'1\.1. uri:: i.a-1 

L U~tlll.lL Urlil 7 l'l\.i 

~ d d 0 J' d 1" J' 
mm'ltnilLl'lt11'1Ylt11\lmm1m iw11\11nm'l 'lltl.3-ltN 

'LilllFimm'llL\~ L'llu m'lLnV1~'1-lAl-l. mm'lY11ilL6it1.\~1t11\1 
Lrn:: t4riiria'111'1 lrn::m'lLnV1vh1uiaui'rnrn::lvi mriaITT 

J;! 'L! ., d o.YoJ' ::1 
n1'll'1nt!l1 u-iVJUEl1n1'l'll11'!Ll'ltll'!L l1n1ll.LnV1tJU Yll'! " 

fStht1~'lm-ruu3-1fiil\11illlri::rJi.l1t1~'lmfou3-1fi11l1rian 
" " 
.,. ,,..., 
'J b l"l"a1~Wtlel3·rn 

'U 

ni'l f.in 'lo}lt·lrln1'lt1t1nciYJ gva11u3-1fi111 u~i.l1t1 
L u1m1ul'!~ild L uum'lAniY11 urJiJ1m u1m1i~ ~L uii 

" 
L u1m1u'llfw1'la.l¢1l'!aii~~t1. (N I DD M) L l'l'l1::L U \-t 

0 cl 'I" ' .. .... , 1 "'" ~ 'llUlilm'IU V1Ut1t1 mm'lmrit1n~u1t1 l13-lnnt!lru::m11 

a~'l::11ri::\·1m6ammm11hl'l 1naL~t11111"'1m~1t1 'lmrh 

n1'lAniY1LV1t1n1'l~V1m 1 tt~i.l1t1-rutl'l::m\~ "ln1mrn:: 

ltITTln\'IULmYl6Ll~YiinTim:11:n1J.1W'l!:U'l::Liliwrim'l-rnt!l1 
Yln 30 fa LUUL1mlf11~H 90 fa L~amuri1l1t1.V1 

0 .... , '"'["~ J' 0 '!"~ 
mm'lC1!ilV1m3-l~u1t1YJ muul-lt41'1\l'll'! 13 l'IU Vl'lU 

J' !'! J', J'•L! 
t1.3-lr.Jl'll1nt1n 14 AU r.mm'lY1nt!l1'll11ul-1r.1111.a-1mm'lC1 

~ '.: 1 "' ".I ' .¥•1v ., rim::ITTU"1Gl1n UlrlEIVl'lltlilt·IU1tlL l1rl1U !JI Un!:'IJEl3-ln 
" " 

\11nn1'lfll'l1\1~1iln1tlllri::n1'l!il'l1\JL~EIVllLrl!:Uftft11:: 

m11'1t111ul)illim'lllr!V1111 ttL ~" i1 ua.ifi11lil3'.lr.muiam'l 

L tJ~tiUlL tlri11m11r11'l:: lLn:: m11u1Ll'lil'llt1l'IL~t1VILLn :: 
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._, 0 .. d I (4 , 5 , 7) ~ ~ 
'r1Vlnt1l'l'llt111iin1Y1mf'l1rlmm.niim Yll'l\W1\l 

L da11\11n 1ifo uu~1ria11iri111nii LLiriiJa3-1r1~·1m\11nm'l 
" 

'8'nm~~i1u3-1fi11Yi11 '1rJi.l1t1~flna'llrlU1t1f u n1111ili1 
" " ' 

mm'l~L~t11vt111nuhl'lflilt1m11'WLtl~t1UlLUnl'! ~l'!fll'lil 
nur4n1'!1WlJEll'! Peichev 

11 ~Ant!11r.m'llt1l'll.t3-l~l'l1u 
... 0 ~ 1"' J' d tJ I 

r4r111mt1 v1rn1l1nl'l \11n m~m111 1 LliltJU r.1r111mm l1n1 
'\I" , "" .. 
:: a "!'! aJ' , a f J. ~ a er 
tl.Ul-lfl113-l~nnV1'll\.iffl1LVl3-I 1V1t1Ylu'lmruL3-IVILnt1V1'll11 

Lrn:: L~VIL~EIVllLVll'l lln::'l::lilum13-JLVHVU'IJt11'!lfl°HTnritiii 

·wL tl~tiiilt tlr111 L~ufl\11'lru1n11mm'li1111LRm~m\l\l:: 
Lnvitu \l ::L~ui1m'l1ihrnfi111u'llmlil 350 ilri~n-ra.i 
'" . 1 ~ ' ~ 1" a ' 3-lmlllu'1t1ITT1lt1 \11mmm'l'r1VlntlllL ~miiul'IVll'l m ~" 11 

J' d .! ~ 0 .i ... , f , ' .... , 
\.il-IC·ll'lt11\l\l::a.JC]Ylli'r111'1Lll rl'll1Yltl1'r13-I u'l:: 1ml\~Cltl~u1t1 

L u1m1t1. Ull'l nl'ILLil\l::fll'l.la.lr11m'lC1t16u1t1C111nri ln 

.! J' 'I!.' 'L •1..1 m'lOOnCJYli:i'llt:hll4J.1r.111 w1 LU'l::l'lil\l:: ~ "CJ psychological 

et feel L m1d1WlmLnVltii 1 un~3-1rJ\J1t1~lm-ruul-1fi11 
' " 

~nun \llnm'lAnY 1'1lt111U'niY1mmam{~r.hiimifo 
'[•d d 'l .! J'1 3-13.Jn1'l'l1t1111uciilnr1 nm'lt1t1nC]Ylli'llt111umN iim'l 

rh1ttLfllilCJY1gui111 1 aci111tJV1L\JU irnn\11m1t1111u'llul'! 
10 J .. 

1
... . 

Mozherenkon l ln:: Agafonov 'r1 V1Lrllw11 
d'a d"tJ ffl..., tJ S ..., ~ 

ua.i r.1l'!a.JC]Yllifln1m uumn'l::~u 'r111'!"ll1111l'lml1Ull 
] 'ltJ ., f I ,¥ d I 1 d 

LLn:: Ardry ui r11u11u3-lc.J11mmmt1'l111mmuu11\11n 

., ' 'I df'I t.1J ...,o d 

m::~\.1.Clumimn ITT \ll'!L u\~ l1Ul'r1'lltll'!\.in1'r1t11Alftm 

~\l::mt111Yi1m'lFlnY1aialtJ L tia11\11nu3-1fi11~3'.lmt1ml-I 
Yltll'!f11"111ili'.l'l1Fl1f'iaii1J111lL \'ll'IL~m tJ1tiUL YitiUrlU,.11H:: 

m11Ll'l'liY,.1n\l'/Jul'!~i.l1t1~1ii 1 my !il11i.f um'lfl\11'lru1 

1 "".I ~ . I J' '!"'" g l1~u1m U1l111\-t 'lUu'l::mu ua.irNm'l V13-ln1'll'1niY1 

uri::ill1an..11" m11iY1mr11r1m1mm-m m'lAnt!I 1nri 'In 

m'lullnCJ'r1g'iJt1'1Ul-lfi11\l ::'ll1011'mm'lCIITTlil~u 1\11 iim'l 

.. 1" J' 1 ''!"'".,; .r Lntln 'iJU).Jr.11'! u 1iln1'llL l'l'r'ltl VlVltll'l'iJH 

nmffin-;;-;;~'t.h~n1A 

Arn::%t1vavaum::~ruu 1mL l'm6tl0ht'u l'1 rU,.1-

'l~h\lit ~1mt1r11mm"'lmia.1 mmLl'l'r16'h1uri6 , . " 
fomu l 01-rITTWi'm LWl'r16tl'l::~1A~il.nuit13-I WYia flrui'l~ 

' 
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c!J cf' CV o a' O 0 

n1~An~1qcnoti1'1bfl a°lJ1cnt11t1 ei\'.i bf! ei~°lfcncu 

(Quercetin) t1\'.icwu1cu1uc..1~'1 (Psidium guajava, 

Myrtaceae) lP1ein1~~r?1Gl'1t1ei'1iii1 lab~nt1ei\'.i~cut111 
<u 

ei':~m1u eiiu1~mmGi, Wllmn 'lltt'll'U~ LLGi~ '1Gi1~u mhn1 
q 't :.I Ill q 

ml'l'1'll1u1if'll'1flt11 !'lru~ LL -.rnu1'11avi { a.J'Vl1'1flt11im Vtt\l L \1a.l 

The Pharmacological Effect of Quercetin Isolated 
from the leaves of Psidium Guajava (Myrtaceae) on 
Isolated Rat and Guinea-pig Ileum Preparation 

Amphawan Apisariyakul, Nuchanart Chaichana and Wilasinee Yousukh Department 
of Pharmacology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand 

Quercelin, 3,3,4,5, 7-pentahydroxyflavone, a compound of yellow powder 
extracted from natural sources such as the leaves of Psidium guajava (Myrtaceae) 
exerted an inhibition of the smooth muscle contraction induced by acetylcholine. 
serotonin, histamine and barium chloride on isolated guinea-pig ileum preparation. 
It was shown that quercetin could inhibit ilea/ contraction induced by spasmogens 
with different pharmacological mechanisms and produced the inhibition of acetylcholine 
much more than that of serotonin, histamine and barium chloride. Therefore, the 
results suggested that quercetin exerts its anticholinergic p roperties on isolated 
smooth muscle preparation. 
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m'l~'°1n[il'!rlfo1nYiuo'l'la.JmITT~ilr~'1fiit1m'l°r11111u 
'lJtl\i~lUIL~mf u L 'l1\l::\'1Urll'l\'lm- r 1mltJ~uUV1lirt11Fit1 
m'lLFit1i:Silu ~\ima.Jrnwiul~ li 1uu.m:n~u[iltinuti\i~u 
Tm1 Lutterodt l!l'l:: Maleque (1988) l01'l1t1111u 

11Yium'lLFmi:Silu 1u1-ur-l'rll (Psidium guajava, 

Myrtaceae )C 1) '11li~u 1 u th::L 'r1Flhml~ilm'lii 1\l1 

~rltl[il\lln 1 ud~llm Hff mrnnmTtfollL~tJ ~llmm'lci 
U'l'lL mmm'l l01 mwmi:SiluL tlufl1'l~ilvhrnm llu 

~1uth::m1u \l::th1n!J~L li~till~m\lurn~m::ml:}L~ti 

r!t11Jtil1tJua11 UV um\l1nm'l\'l'11I1iwt.1~uU[i)g,~fom 
Foresta! chromatograms (l'i1 R11=41) U'1:: 

m~-mmwnl!llLviU~VILVltJtil UV spectroscopy Lm:: 

mic rodeg radat ion ril1t.1~11l ~Vlli'1tl3-JL "1'11?.ltlllftl'l 

LFmi:Silultl'itiUVlllrlll (280-35 7°C) rll'lLFmi:Silu 
" 

~1 lfl um'l'r1[i)'1tillltL tlu r.J \l~L li~till 'ki'1::'11t.1~ 1 am 
" 

LA'lllrl~lllFltl 3,'3,' 4,5, 7- pental1ydroxyflavone 

(C 1sH 1007.2H20) ~m lR'lllrl~lll?Jtlllrll'lLFmi:Silu 

UrlVlllITTll'lU~ 1 ~ 1mXn L3-lt'1n'1 = 338.3 n-T3-l " . 
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o\-\ 

e.
oH 

Hoyy0 

~r OH 
OH ~ 

... ' 
mil'llfilil '11!-!Tmwffilm1~lilm1Yi~nm::quubf.J ACh, 

barium chloride, leukotriene 84 IIB:: prostaglandin 

E2 'lur<2-5) lrn::m1!'Jud11dmrh~~m1Yl~nu ver­

apamil (Calcium channel blocker) ~11mlili1i'l 

n"1'ln«m1u6nuuflm ~f.J!-11 um1Lnlilr.mm1!'Juff" ai1 

Lflu{?lYiutJ'i1LUum1!'Juffil'llfivi reversible u1em11~1i1 
ITT1~il'llfilil phasic lL"1:: tonic 'lliJil ileum mN~u 

OJ 

lil::Lm~~nm::~u1,._,~lilvl1ITT1f.l ACh, prostaglandin 

E2 lLl:l:: antigen<6) uoi Lutterodt (1989) \'1ui1 

n11Lflu1?lYiu~nnui'lU1"1n 1uvu11 Psidium guajava 

ttui'lm1uunqYl§fi'uffilnTrn~il ACh h1m1YlUJl:liJilL~iJ 
m::mu~1w1mil ileum 'lliJll~\.l,lil::Lmiilwhh~1(7) 

, OJ 

fii'ilttu i'lil~lh::nilf'i''lluilni11'1t1fl~"d L fiuRmfl 

qri5rrnbJl«'ll1Ylmre~nnntil"1n 1 ur.Jti1t~::ni1t RV{?lYiu 

oium1111iloi'1?Jui1~1laL~n'llui1~u'll11u"1:: ~ulil::L111uun 
OJ .., 

v11«!ili'Yllil"11Jil 11!-!~11Rmnmi 'lnm1mmqYl~~t11\I 
LuuhJ'lUf 

e>d 

'J tm 1 'afl (;lGHh1 

1 '"m11~f.Jfl~ild 1il~'\.l,'ll11\1u6 Sprauge 
OJ , 

Dawley 'UJ~lrltilL\'H'l lll~lt'm.h::mrn 200-300 nr!-1 

Lll:l::~t-t!il::Lm 't~~1nm'r'IF1 ;timt'm.h::mrn 300-400 .., 

THAI J. Pl1annacol. Vol. 14-15, 1 992-1 993 

' dlCVdl Q.I 

(isolated ileum) b'Wfl'UUV1nn1-a'Vii;im1t1eh'.I 
., Jt d 

mna.Jbum··mu 
15m1Lm~t1!-la1"1.'llu11~1 'til'L~mm11~u Yllill:luilL ftu 

" 
uu Yinm1~tilm1zit111n~1m '1m ~tiudlilmL tl"1il!-ll\11n15 

n11'lltlil Perry (1970) u1mtYllill:lt1ilmuuit11m1~uil 
" 

~'"riti'" rhm1YlV1"11Jil \11mt ii rhm1r.hmmfoilYf t1il 

ut1n~1'lil'L~na1m1t1il ileum t1t1n!-!1tl1::mrn 10-15 

L 'ZfumL!-lm ~ul.i1a1wut1il ileum ~l¥1~1unTau:: 
nrb~<i:hl 1£.11 Ty rode ltl:l ::t1t1n~h\littl~ muia1waiJ'1 

ileum tiumui1.rim~1 rit1u"1::tl1::!-!1rn 2 L'ZfumL!-lm 

u1a1mmil ileum ~'ltilm1~1u tissue bath ~U11\I , 
;t1m Tyrode H"1::iJun~L\l\.!iJci fl1UR!-JiJCU'1fl~1,.,Ril~ 

~ , , ~ 

~ 32 iJllfllL'Zfm~f.Jn ITT1tl thermoregulator rma1l~ 
" 

'lliJil ileum LUltltJ force displacement trans-
d - d ..... 'I.I J" 

ducer FT-03C L lmuurmm111V1Cil1'lJuiln"11m uu 
' 

L~t1utii'1t1 Grass 70 polygraph rium~m11m1 

Yllil"1tiilttoi"1 ::R~"t1rum1!-lrnilm1 (tension) '1miln~1~i 
Ll~iJ ileum 1 «tiil 1 nr!-1 uuYinm1!'Juffil'lJEliln11 

LAu{?lYiuoiEJn~1m flm~tiu l lilti 1 ,._,n11LREJ{?lYiu 1 

mYiriuu 1,._,v11m::oi'u (spasmogen) oi1i1 1 ~i~ru , 
m1m::muoi1i1 1 ~illtml'jYllill:lEJillt~ll acetylcholine, 

' 
barium chloride, serotonin mi:: histamine Lftu 
An'!-} 1nl:l 'tnm1uun(]Yl§imiln11 Lf'lti{?lYiu 

R11!-l~il (amplitude) 'IJEliln11~1ilvl1'lJEJlln~1!-l 
J" d d Co 'IJ f 1'"" 4J 'l.J I d 

LU1JL1t1u mnV1\11nm1m::~u1Cilt1 'llmm::~ttmil 1 Yl 

L tl~miLl tl'1i1ltl"1mUi!-l \l:::uafilil 1,._,l ~uluiti~m U\-b ~Eltl~!: 

~iJt1'1::'lJE111n11"1V1f'111!-l~il 

Wiln11~1ilvl1llillln~1).I 

[control-response] x 100 
control 



n'Hl1'ilnffrfJYIU1V~ 14- 15 2535-2536 

fi1LQ~tJw11ilv3-JmJ:: l1~0111 h i'ltltillv RlLQ~tJ ± fi1 
" " 

m13-Jf.i01mnmnm~1'\.l. (mean± S.E.) nWr'\1Fl113-J 

llmnu1111tJci111'1t'tJ~1R'qrn111a~m'.i::"11i111f'i1LQ~tJatJ11f'i11ii 
m'lY101rlmmuu student "! " test fotiri1m-l01f'i1 

ffJlllL~tl~'\.l.~ 957. (p ( 0.05) Ul'I:: ~ 997. (p ( 0.01) 

~rn n 1'a'YI 61 ~ eh'.I 

L~tJri1m'.i'Yl01'1tJvffH01'UfotJ 1ilm'.ianui (crude 

extract) 00111rn.J~11 wui1 rlTirlrllil~Wi'lil:il1tJ Methanol 

(PM) mm'.ici£luff11m'.ie:mm1Y15'lmv acetylc l1oline 

bU'\.I. dose-rela ted Rif1tJnu atropine li111ua0111h i 

"itl~ 2. 1u ~1~Lamm"m.im1~lttJmmm-nF1mflmm .., " 
m1'1mi'Yl01"1tl'1 lb'10111i1 PM 3i anticholinergic 

effect ~iiim'.ian01ci11ti Hexane (PH) iima-mi:mui 
- .., J' d de. . 

m'l'l101U11'iltlvnai3-n ittlb '.itJUYllfl01v1n ace! ylc hol 1 ne 

'lcilL ·chuUimnii 

1 ,X ~ .!: d':;io ' 
llf11'.i'Yl011'1tlvUv::r1nloJ.1C]Y16'iltlvfll'.iLRtJ'l·aYl'l-tUltl 

f11'.i'l101m1'1JDvfhlilLan~1l.i i le urn titlv'l1U Y1011'1tJv~utJn 
" d 'I.I 'IJ &.I 'IJ I .... 

t1anmY101mNL3-Jagnm::~iimtJmm::~Hunv 1 nH 
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o <VCV '1,# I -~d 
"11mumm::~\-l.lLUln ::U11H'\.l.RtJ acetylcholine, 

barium cl1loride, histamine lrn:: serotonin v:: 

1ifm13-l dfa.J~lt~ri11lf ileum l'\01m1'1tifLrl1 1 rl'\.l. ~tl 
1.1 X10- G, 8.2X10-G, 9.0X10- 7 lLl'l:: 1.3X10- B 

()11}J~1:ilu '11tJ01"'1'.ilFJll{:ilih.i1Ht1\.l.101 3.7X1 o-5 -2.4X 

1 o-3 M ri111u tissue bath bthirnn 1 uiri riau 

1 lim1m::m,wiiln::m1 ,·1ui1 m'lLRa{:ilihim3-JTm£lu 
' 

ff11m'.il'\01m1'ila11 ileum ~Ln01v1nm1n'l::mrnLiilri::m1'!iif 
' 

ol"ll"101'11 HU11'.i1v~ 1. Un::'.itl~ 3. lrn::fll'.iLRtJ{:Sihi 
" 

lt.ilR11wL '.i'11 tm1'.i£luff11111'.i"1101m1uu11 ileum ~bn01v1n 
ACh ~mm Lilt1mm13-i'1J.J,~H6'l:: l'li1" m.i1rn'ila11m'.i 

" ' 
Lrn1:Sihi mi::btlafon-to1111'.iEJ'uff11111'.il'\01ITT1illlv ileum 

~Lnrnv1nm'.im::m'\.l.ci11ti acetylcholine, barium 
' 

ch loride, histamine un:: serotonin l'1ui1L~a1lf 
..~ 0 1 d J' d tJ .. " ~ ~ 

rlT~bRtJ'l·a'YlU W1JU 1U1Ylrlvtn.iv::3-JL tl'.iL'l!HUlnl'.itJUtJv 
" 

3-nntumJ.Jcilw !il111ia01111 u "itlilav dose-response 
" 

regression lines ('.itl~ 4.) uri::l'i1iZ3-Jtl'.i::~Y15-
" 

m'liZm~'\.l.6 ( r) ~ti o.9909, o.9882, o.9707 lln:: 

0.9859 Ulll-J~lolU 

1111-a1\I~ 1 . bL'1tn~n1'H tffouL'Yi~ur~~n1'~grn%'2Jt1~'11'Hl"lt11~.Yht~e:inTn-i111m1'2Jt1\I ileum ~(ln 
'IJ ., ., 

m ::m'l-!,r;rn.1 acetylcholine (ACh), barium chloride (BaCl2), histamine (HA) LL~:: 
, t 1"' ., J' d serotonin (5-HT) tn~ 'll n~13-J L '\,!,ti ileum 'lleJ~'1-mm::LJl1'YHL~ne:ie:ina.J1Fln'l;}1 

'IJ 

'ZJU1fil'ZJ£l\I 
tJ ... .. -:: ..... d ...,.., 

L t1'lL'l!m1111'l£JtJtJvn1'l'l1V11i11'Zlt1v ileum ri~nm::~tim£J 

~11 Lfm{~Yiu A Ch BaCl2 HA 5-HT 

cta-1cn{) (1.1 x1Q - 66M) (8.2 x 10-6M) (9.0 x 10 - 7M) (1.3x1Q - BM) 

3.7x 10-5 43.1 ± 2.0' . ND ND ND 

7.5x10-5 60.1 ± 6.o· • 35.8±9.7 • ND ND 

1.5x 10 - 4 68.5 ± 3.9•. 59.5 ± 13.2· 42.5±3_3•• ND 

3.0x10 - 4 83.2± 2.2 .. 82.1 ± 4.1 •. 67.5±4.6 •• 38.2 ± 5.2 · • 

6.ox10 - 4 ND 93.1± 1.1 .. 88.7 ± 1.8•. 63.4 ± 9.1 •. 

1.2x 10-3 ND ND 94.7 ± 1.4 •• 78.2 ± 6.3•. 

2.4x10 - 3 ND ND ND 90.7 ± 3 .6•. 

ND : Not determined 

~D3Jfl lW01\IL U'\.l. R1LQ~£J ± R1A113-J~lil3-J1Ul'l:l1'\.l. (n = 5) 

*, "" l'l1lwmvi111v1n control mh113'.i'lt'tJ~1A'cym11a~m (p < 0.05, p < 0.01) 
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A J _t __J _Jrg L .. 
ACh 0 /lOi 0 ACh 0 ACh O A0ifrrin 

3.7 7.5 15 30 

P11 B J J J __J _J 

ai<l2 0 Baa2 0 BaOz 0 Ba02 Q BaCl2 
7,5 15 JO 60 

c 1 J J .J -"J . . . 
HA 0 HA 0 HA Q HA Q HA 

I 
fj lJ 60 120 

J J _J _J 
0 . 

5-Hr 0 5·HT 0 5-HT Q 5-HT 0 5-HT 

0 .2 0.4 0 .6 o.o 1.0 1.2 .... 
)) ro. l20 21/J 
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ANTAGONISM BY PHENTOLAMINE AND 
YOHIMBINE NOT HYDRALAZINE 

ON NORADRENALINE-INDUCED HYPERTENSION 
IN RAT 

Prasert Songkittiguna and Giatbungon Jindagul 

Department of Pharmacology, 
Faculty of Dentistry, Chulalongkorn University, 

Bangkok 10330, Thailand 

Noradrenaline (10 pg, IV) increases blood pressure of anaesthetized rats 
with little effect on heart rate. Pretreatment of the rat with hydralazine (2 mg/kg IV) 
could not inhibit the noradrenaline-induced hypertension in the rats. Both phento­
lamine (2 mg/kg IV) and yohimbine (0.25 mg/kg IV) not only reduce the blood pres­
sure of anaesthetized rats significanlly (p ~ 0.05) but also inhibits /lie hypertensive 
effect of noradrenaline (10 fig, IV). Phentolamine (2 mg/kg IV). neither hydralazine 
nor yohimbine pretreatment, significantly decreased the heart rate of the anaes­
thetized rats (p \ 0.05) from the predrug value. The findings suggest, therefore, 

that hydralazine is not suitable for /he treatment of noradrenaline-induced hyper­

tension. 

Gross and coworkers l1ave shown 
since 1950 that hydralazine is the most effec­
tive an tihypersive agent of the derivatives. 
Hydralazine has been used widely to treat 
hypertension that occurs during pregnancy. 
Parenteral administration of hydralazine l1as 
also been used for the treatment of hyper­
tensive emergencies (Gerber and Nies, 1991). 
There has been no report on the effects of 
hydralazine on noradrenaline-induced hyper­
tension in rat. Therefore, the comparative 
study on the antagonistic ef fec t of phento­
lamine, yohimbine and hydralazine on the 
noradrenaline-induced hypertension in anaes­
thetizied rat is is carried out wi t11 a view to 
shed some more indication of hydralazine 
on antihypertensive treatment. 

MATERIALS AND METHODS 

Wistar rats of ei tl1er sex weighing 
250-300 g were anaesthetized with urethane 

(10 mg/kg). Urethane 25% in normal saline 
solution was injected intraperitoneally. The 
trachea was cannulated to maintain the animal 
on positive pressure ventilation in order to 
avoid any complicating ef fects of respiration. 
The blood pressure was recorded directly 
from carotid artery on a Grass Polygraph 
Model 79 (FT03). The heart rate was recorded 
from tachometer. The freshly-prepared hydra­
lazine (2 mg/kg) in normal saline solution was 
injected into the femoral vein. Phentolamine 
hydrochloride, yohimbine also freshly-pre­
pared in normal saline solution. The amount 
of each drug injection should not exceed 
1 ml. Noradrenaline was also preparedbefore 
use, it was mixed with antioxidant (ascorbic 
acid) and immersed in ice throuqhout the 
experiments. Noradrenaline (10 11g) was injected 
intravenously; the blood pressure and heart 
rate were recorded for 15 min. After the 
action of noradrenaline wore off, the blood 
pressure and heart ra te had reached the 
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changes of mean blood pressure(%) 
and heart rate in the parentheses 

Standard error of mean (s.e.m) 
Group 

Noradrenaline 
alone (10 11g) 

Noradrenaline 10 11g after 

1. 
2. 
3. 

64.9 ± 5.0 
71.5 ± 6.9 
64.0 ± 4.9 

Yol1imbine 
(0.25 mg/kg) 

72.8 ± 6.9 
(-1.4 ± 

(2.3 ± 1.1) 

Phentolamine Hydralazine 
(2 mg/kg) (2 mg/kg) 

30.8 ± 6.4 
105.9 ± 8.6 7 

( -7.2±5.9) 

N 

7 
6 

Table 1. The percent c l1anges of mean blood pressure and heart rate produced by nora­
d renaline alone and by noradrenline after yohimbine or phentolamine or hydralazine. 
N = number of experliments 

equil ibrium, hydralazine 2 mg/kg IV was 
introduced the blood pressure and heart 
rate were recorded for 30 min, then 10 pg 
of noradrenaline was injected intravenously. 
The blood pressure and heart rate was recorded 
for 30 min. The same procedure was per­
formed using phentolamine (2 mg/kg IV) or 
yohimbine (0.25 mg/kg IV) in the place of 
hydralazine. The experiments were performed 
in separate experiments. Noradrenaline (10 
11g IV) was injected before and after phento­
lamine or yohimbine, then blood pressure 
and heart rate were recorded for 30 min. 
statistical analysis of results 

One way analysis of variance was 
performed on a group data followed by the 
use of paired or unpai red Student's t-test 
(wl1ere appropiate). 
Drugs 

Hydralazine hydrochloride (Ciba­
Geigy) ; phentolamine hydrochloride (Ciba­
Geigy); yohimbine (Sigma); urethane (May & 
Baker); ( +) noradrenaline hydroch lor ide 
(Sigma). 

RESULTS 

In the first group of seven rats, when 
noradrenaline (10 119, IV) was given, the mean 

blood pressure was risen to 64.9% (s.e.m. 
5.0) of the predrug value. Prior to the same 
amount of noradrenaline was given, hohimbic 
(0.25 mg/kg , IV) had been introduced, the 
percentage rise in mean blood pressure 
was 72.8 (s.e.m. 6.9) whereas the heart ra te 
was depressed 1.4 % (s.e.m. 0.5). The second 
group of six ra ts, noradrenaline (10 119) alone 
raised the mean blood pressure lo 71.5% 
(s.e.m. 6.9) . After phentolamine (2 mg/kg, 
IV), noradrenaline (10 119) raised th e mean 
blood pressure to 30.8% (s.e.m . 6.4) while 
the heart ra te was 2.3% (s.e.m. 1.1). In the 
third group of seven ra ts, noradrenaline by 
itsel f increased the mean blood pressure to 
64.0% (s.e.m. 4.9). Af ter hydralazine (2 mg/ 
kg, IV), noradrenaline (10 11g) increased the 
n1ean blood pressure up lo 105.9% (s.e.m. 
8.6) and the heart rate was depressed 7.2% 
(s.e.m. 5.9). 

DISCUSSION 

As mentioned in tl1e introduction, no 
evidence that hydralazine af fects membrane 
channeis or cGMP as has been repor ted 
for other vasodilator (Weiss, et al. , 1990). 
Furthermore, Spokas, el al. repor ted, in 1983, 
that the mechanism of di rect relaxation of 
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arteriolar smooth muscle by hydralazine 
is not clear; numerous hypothesis have been 
put forth. Part of the vascular relaxation 
caused by hydralazine is depe~dent on the 
presence of endothelium. In addition, nit ric 
oxide can be generated from hydralazine 
in vitro (Kruszyna, et al., 1987). The direct 
actir:ig , nitrogenous vasodilators cause red 
blood cells to generate nitric oxide (Gerber 
and Nies, 1991). In addition the inhibition 
of catecholamine biosynthesis by hydralazine 
has been documented (Liu, et al., 1974; Song­
ki ttiguna, et al. , 1980; Cl1evillard, et al. , 1980; 
Houchi, et al. , 1986; Morita, et al., 1986). 
Yohimbine is a competitive antagonist that is 
selective for alpha2-adrenergic receptor; 
if it enters the CNS, whereas it acts to increase 
blood pressure and heart ra te. These actions 
are opposite to those of clonidine, an alpha2-

adrenergic receptor agonist. Furthermore, 
yohimbine is also an antagonise of 5-HT 
(Gerber, et al., 1991). The decrease of blood 
pressure of rate by yohimbine repor ted here, 
may be the result of the recent fi nding that 
mammalian alpha adrenoceptors have been 
identi fied by molecular cloning and reported 
6 types of alpha adrenoceptor. The three 
alpha2 adrenoceptors share about 75% 
amino acid identity in thei r putative trans­
membrane regions, C.M. Fraser and co­
workers (1989) observed tha t high concen­
trations of adrenaline ( > 100 uM) applied to 
cu ltured cells expressing alpha2-C10-encoded 
adrenoceptors actually resulted in increased 
accumulation of cAMP; this effect was also 
seen with the alpha2adrenoceptor agonists 
UK 14340 and p-amino-clonidine and was 
blocked by the antagonist yohimbine (Harrison, 
1991). Yohimbine that reduced blood pressure 
of anesthetized rat repor ted here might be 
the blockade of adrenaline and even nora­
drenaline which caused the alpha 2-C10-en­
coded adrenoceptors to produce the accu-
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mulation of cAMP. The decreased cAMP 
might attennuate the vascular tone and there­
by t11e vasodilatation; t11e fall of blood pres­

sure may be resulted because intraventricular 
injection of hydra lazine produced an hypoten­
sive effect (Gupta and Bhargava, 1965). 
Yohimbine or phentolamine not hydralazine 
given intravenously prior to noradrenaline 
could antagonise the presser effect of nora­
drenaline on rat blood pressure. Phento­
lamine is an imidazole derivative is capable 
of alpha-adrenceptor blockade lasting for 
several hours; th is blockade is more effective 
against circulating adrenaline than it is agonist 
neura lly release transmitter (f<roeger, 1985). 
Pl1entolamine, however, is a partial agonist 
and have a sympathomimetic activity and 
can block the prejunctional alpha2 as well as 
alpha 1adrenoceptor. This will interfere wi th 
the negative feedback mechanism that nor­
mally limits the amount of noradrenaline 
released. The neuron fails to shut itself off; 
and the excess transmitter may produce 
many sympathetic side effects via unblocked 
beta adrenoceptors (Stokes and Oates, 1978). 
It is suggested long time ago, that intra­
venously administered hydralazine weakened 
the hypertensive effect of noradrenaline and 
adrenaline in the cat (Gross. et al. , 1950). 
This is opposite to the results of unability 
of hydralaz ine to antagonise rat hypertensive 
effect of noradrenaline reported here compared 
with the blockade of noradrenaline induced 
vasopressor effect by both yohimbine or 
phentolamine. Tl1is may be due to the species 
difference. 

It is suggested, therefore, that hydra­
lazine is not recommended to treat hyper­
tension with hypersecretion of noradrenaline 
for example pheochromocytoma, neurolbas­
toma, ganglioneuroma and other catechola­
mine-producing tumors. 
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REPRODUCTIVE EFFECTS OF PYRIDOXAL 
ISONICOTINOYL HYDRAZONE IN RATS : EFFECTS 

ON ESTRUS CYCLE AND IMPLANTATION 
N. Sookvan ichsi lp, W. Panintrarux, S. Suksathan and S. Rattanajarasroj 

Department of Pharmacology, Faculty of Pharmacy Mahidol Universi ty, 
Bangkok 10400, Thailand 

Pyridoxal isonicolinoyl 17ydrazone {PIH) is a 17igl71y effective compound in the 
management of iron overload in animals. The reproductive effects of this compound 
were studied in rats. PIH doses of 100, 200 and 400 mg/kg body weight given orally 
for 20 consecutive days produced no effects on rat 's estrus cycle. When these rats 
were caged with males and tl7e PIH doses mentioned were continued feeding till 
day 7 of pregnancy, it was found that PIH could interfere with implantation in some 
rats. Male-mediated effect of PIH on implantation was also studied. Male rats were 
fed with PIH a t doses of 100 and 200 mg/kg body weight for one month before they 
were 17oused with proestrus females. All mated rats were pregnant and no significant 
differences (at p = 0.05) in the number of implantation sites were found in these 
pregnant rats as compared to those mated wit/7 the control males. 

INTRODUCTION 
Pyridoxal isonicotinoyl hydrazone (PIH) 

is a complex of pyridoxal hydroch loride and 
isonicotinic acid hydrazide (INH) in equimolar 

amounts. It is a highly effective compound in 
the management of iron overload in rats when 
given orallyP·4>. Toxicological data of this 

compounds are limited. There was a rece nt 
repor t of PIH on acute toxicity in mice and ra ts 
and subchronic toxici ty in rats<S>. In the pre­
sent study, the effects of PIH on estrus cycle 
and implantation in ra ts were performed. In 

addit ion, male-mediated effect of this com­
pound on implantation was also studied. 

MATERIALS AND METHODS 
Effect of PIH on Estru s Cycle in Rats 

Forty female Wistar rats {145-150 g), from 
the National Laboratory Animal Center-Salaya, 

w it11 regular estrus cycles were divided into 4 

groups of 10 animals. PIH (prepared by oxi­
dation o f pyridoxine HCI to pyridoxal and 
reacted with INH - described elsewhere<G>) 

was dispersed in distilled water and doses of 
100, 200 and 400 mg/kg body weight were 

given to each group by gavage with a feeding 
needle for 20 consecu tive days. Water ':Vas 
given to the control group. Vagina l smear::; 
were performed every morning . The smears 
were stained w i th methylene blue (0.5% 

solution) and examined microscopically at 
200X. 
Effect of PIH on Implantation in Rats 

All female rats mentioned above were 

caged w it11 males. PIH doses of 100, 200 and 
400 mg/kg body weight were kept on feeding 

the females. The day when sperm were pre­
sent in the vaginal smears was designated as 
day 1 of pregnancy. The females, mated at the 

first or second estrus stage were then used. 
PIH and water were still given consecutively 

from day 1 till day 7 of pregnancy. Laparotomy 
was performed under ether anesthesia on day 
9 of pregnancy. After laparotorny, the females 

were allowed to complete gestation. 
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Effect of PIH on Male-Mediated Implantation 

in Rats 
Twenty-five male Wistar rats (250-280 g) 

were divided into 3 groups of 8-9 animals. PIH 
doses of 100 and 200 mg/kg body weight were 
given by gavage wi th a feeding needle. Water 
was given to the control group. Tl1e animals 
were fed for 1 month before they were indi­
vidually housed wi th the proestrus females 
(150-170 g) with regular estrus cycles (one 
male per one female). Vaginal smears were 
taken and examined daily. Unmated female 
rats were replaced by the new proestrus 
females. PIH or water was withdrawn wl1en 
sperm were found in !Im vaginal smears. 
Statistical Analysis 

Results were analysed by Student's t­
test. P-value of less than 0.05 was regarded 
as statistical signi ficance. 

RESULTS 
Effect of PIH on Estrus Cycle in Rats 

PIH doses of 100, 200 and 400 mg/kg 
body weight given orally to female rats for 4-5 
consecutive estrus cycles produced no sig­
nificant changes in t11e period of estrus cycle. 
Tl1e average cycle length was in t11e range of 
4-5 days. The epi thelial cytology found in 
vaginal smears was normal, i.e. proestrus. 
estrus, metestrus and diestrus. 
Effect of PIH on Implantation in Rats 

PIH doses of 100, 200 and 40 mg/kg 
body weight given to ra ts for 4-5 consecutive 
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es trus cycles and continued feeding till day 7 
of pregnancy could interfere with implantation 
in some rats as indicated in Table 1. Resorbing 
si tes were detected in certain gravid and non­
gravid uteri from the treated groups. However, 
no significant differences (at p = 0.05) were 
found in the number of implantation sites in 
pregnant animals from the treated groups as 
compared to those from the control group. All 
pregnant rats exhibited normal gestation 
periods (22-24 days). The litters were examined 
externa lly and no abnormalities could be 
observed . 

Effect of PIH on Male-Mediated Implantation 
in Rats 

All male rats from PIH treated and con­
trol groups mated with the females at the first, 
second or th ird night. A lot of sperm were 
detected in the vaginal smears taken from 
female rats mated with the males from any 
groups. All mated rats were pregnant and the 
number of implantation sites were indicated 
in Table 2. No significant differences (at p = 
0.05) were found in t11e number of implantation 
sites in pregnant rats mated wi th the treated 
males as compared to those mated wi th the 
control males. Serving behavior was occa­
sionally observed and no differences were 
found between treated and control males. No 
external abnormalities could be detected 
when their litters were examined externally. 

Table 1. Effect of PIH on implantation si tes in ra ts 

Dose No. of pregnant rats No. of implantation No. of litter 
(mg/kgklay) No. of rats mated si tes (mean ± SEM) sizes (mean± SEM) 

water 818 8.13 ± 0.95 7.13 ± 0.69 
(10. 5, 12, 5, 8, 6, 11, 8) (10, 5, 9 , 5, 7, 6, 9, 6) 

100 6/8 8.17 ± 0.98 7.33 ± 0.71 
(12, 8, 10, 7, 6, 6) (10, 8 , 8, 7, 5, 6) 

200 419 7.25 ± 1.31 6.50 ± 0.96 
(9, 5, 5, 10) (7 , 5, 5, 9) 

400 4/9 8.75 ± 1.88 7.50 ± 1.26 
(10, 8, 4. 13) (8, 8, 4, 10) 
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Table 2. Number of pregnant rats and implantation sites found in the females mated with 

the PIH treated males 

Dose of PIH 
(mg/kgk.lay) 

No. of pregnant rats 
No. of rats mated 

No. of implantation 
sites (mean ± SEM) 

water 9/9 

100 8/8 

200 8/8 

DISCUSSION 
Effect of PIH on Estrus Cycle in Rats 

The rat's estrus cycle can be divided into 
four stages and can be recognized by changes 
in vaginal cytology : proestrus, estrus, 
metestrus. and diestrus!7l . An est rus cycle 
length is 4-5 days. Ovulation occured during 

estrus stage can be readily detected by cor­
nification of vaginal epitheleum. The estrus 
cycle is regulated by hormones from the 
hypothalamus (LHRH), pitui tary (FSH and LH) 
and ovary (estrogens and progesterone). In 

this study, oral PIH doses of 100. 200 and 400 
mg/kg body weight given to female rats for 20 

days showed no effects on estrus cycle. This 
may lead to a suggestion that PIH at doses 
given has no cri tical effects on those hormonal 

levels. 
Effect of PIH on Implantation in Rats 

The timing of blastocyst formation and 

implantation in rats requires 3-4 days and 5-6 
days frorn ovulation, respectively(8) The pre­
pared endometr ium. which is under the in­

fluence of hormones and other factors, is 
necessary for implantation. Fertilized ova need 
various kinds of nutrients for further develop­

ment. Iron is an important component of heme 
and also involves in various enzymatic reac­
tions. Iron deficiency causes hematologic 
disorders of pregnancy(9l. In the present 

study, oral PIH doses of 100, 200 and 400 
mg/kgk.lay given to female rats for 20 days and 

continued feeding till day 7 of pregnancy could 

8.33 ± 0.88 
{11, 4, 7, 8, 5, 9, 9, 12, 10) 

7.88 ± 0.86 
(7, 10, 5, 5, 12, 9, 8, 7,) 

8 .13 ± 0.91 

(6, 8, 11, 4, 6, 10, 11 , 9) 

inhibit normal implantation in some rats. This 
leads to a suggestion that PIH probable in­
terferes with the available iron for blastocysts. 

Effect of PIH on Male-Mediated Implantation 
in Rats 

The potential hazard of a chemical to 
reproduction is difficult to assess because of 

the complexity of the reproductive process. 
The gametogenic and the secretory functions 
of testes are dependent on the secretion of the 

adenohypophyseal gonadotropins. FSH and 
LH (ICSH). Sexual behavior is under the in­
fluence of sex hormones, and the physiologic 
processes of erection and ejaculation are 

controlled by the central nervous system 
(CNS) but are modulated by the autonomic 
nervous system (ANS)(?, 1oi. Various drugs act 

on the CNS and the ANS and cause impo­
tence(11l. In this study, as there were no 

observable effects of PIH on serving behavior 
in male rats and on implantation in female 

rats mated wi th the PIH treated males, this 
may indicated that PIH at given regimens has 

no influence on total reproductive capacity in 
male rats. However, since the process of 

spermatogenesis in rats requires 3.5 cycles 
of the germinal epithel ium {about 45 days)( 10l, 

administ ration of PIH for 1 month could not 
indicate the ef fect of the compound to sper­

matogenesis. 
In conclusion, PIH doses of 100, 200 and 

400 mg/kg body weight given orally to female 
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rats for 20 consecutive days before the ani­
mals were caged with the males, and con­
tinued feeding ti ll day 7 of pregnance could 
interfere with implantation in some r.ats. PIH 
at doses of 100 and 200 mg/kg body weight 
had no effects on pregnancy when these PIH 
doses were given to male rats for one month 
before they were housed wi t11 the females. 
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ANTIMICROBIAL ACTIVITIES OF PORTULACA 
OLERACEA LINN IN VITRO 

Metta Ongsakul *, Nongyao Sawangjaroen*, Peerarat Thaina* •, Methi Sunbhanich* *, 
Jindarat Chatbenjarong*, Aporn Thongnurung *. 
*Department of Microbiology, * *Department of Pharmacology, Faculty of Science, 
Prince of Songkla University, Hat Yai, Thailand 

The in vitro antibacterial activities of Pak Bia Yai (Portulacaoleracea Linn.) 
were tested against Staphylococcus aureus, Escherichiacoli, Salmonella typhimurium, 
Shigel/a sonnei and Pseudomonas aeruginosa;using Oxford Cup assay method and 
dilution technique method. Theantiamoebic activity was tested against Entamoeba 
histo/ytica isolatedfrom dysenteric patients from Songklanagarin hospital. The 
resu//srevea/ed that the plant could kill both the bacteria and the protozoa. /tis 
suggested that Pak Bia Yai might be an effective broad-spectrum antimicrobial agent. 

l<EY WORDS: PAI< BIA YAI, Por tulaca oleracea Linn, ANTIMICROBIAL ACTIVITY, 
ANTIBACTERIAL ACTIVITY, ANTIAMOEBIC ACTIVITY 

INTRODUCTION 
Diarrhoea, amoebic dysentery, abcess 

and wound ulcers are among themajor health 
problems in Thailand. Bacterial infection is the 
most common cause of diarrhoea: the causative 
agents could be ei ther Staphylococcus aureus, 
Escherichia coli, Salmonella typhimurium or 
Shigella sonnei. Nosocomial infection wi th S. 
aureus or Pseudomonas aeruginosa may lead 
to abcess and wound ulcers. Entamoeba 
histolytica is a protozoan pathogen of worldwide 
importance known for its abi lity to produce 
amoebic dysentery and liver abcess(l). Each 
year Thailand has spent a lot of money for anti­
microbial drugs for the treatment or these 
infectious diseases. Yetpatients have to take 
a risk or side errects or toxic ities or the drugs 
such as antiamoebic agents like emetine 
(cardiotoxic) and metron idazole (teratogenic 
and carcinogenic)(2)_ 

Portulaca oleracea Linn. or Pak Bia Yai 
(Thai name) is a smal l succulent plant widely 
distributed throughout Thailand. The plant has 
been claimed to be errective for treatment or 
the above mention infections(3.4) However, it 

is not known whether it can kill the pathogenic 
organisms. Therefore, this experiment is 
designed to determine the in vitro antimicrobial 
activity of the plant preparations against S. 
aureus, E. coli, S. sonnei, S. typhimurium, P. 
aeruginosa and E. histolyt ica. 

MATERIALS AND METHODS 
Preparation of P. oleracea Linn. extract 

The plant used for this experiment was 
collected lrom local area in Songkhla province. 
Crude extracts or the plant were lresh extract 
(watery juice squeezed lrom the fresh plant) 
and boiled extract. The extracts were prepared 
as lollow: roots of the plants were removed 
and the rest were cleaned with tap water and 
soaked in potassium permanganate solution 
for 15 minutes. The plants were then washed 
wi th distilled water and left to dry out at room 
temperature and chopped into small pieces. 
For the preparation of the fresh extract, the 
chopped plants were blended and the watery 
juice was squeezed lrom them. For the boiled 
extrac t, dist illed water in the volume of three 
times of the chopped plant weight was added 
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and the mixture was boiled until the volume 
of water decrease to about one-thi rd . The 
watery juice and the boiled extract were 
centrifuged for 15 minutes at 3.000 rpm. Tl1e 
supernatant was filtered with filter paper. The 
concentrations of both fresh and boiled extracts 
were adjusted with distilled water to 1.5 gm-ml 
(ca lculated on the fresh plant weight basis) 
and t11en evaporated at 45-50°C until the fi nal 
concentrations of the fresh and the boiled 
extracts were 3. 4.5. 6 and 12 gm-ml. 

Collection and cultivation of E. histolytica 

Strains of E. histolytica were isolated 
from 5 dysenteric patients from Songklanagarin 
hospital. Songkhla province. who had blood 
mucus stool with trophozoites. They were 
cul tivated in the Modified Boeck and Drbohlav's 
Diphasic medium. Subcultures were done 
every 48 hours interval.In the medium used 
for cultivation and drug testing, 0.5 ml of a 
mixture of streptomycin and penicillin (0.5 mg 
of each-ml) was added. 

Testing procedure for Antiamoebic activity. 
E. histolytica, growing satisfactorily in 

the medium in association with the normal 
flora of age from 24-48 hours were utilized. 
The amoebae were suspended in Phosphate 
buffer saline lo give approximately 10,000 
tropl1ozoi tes per ml. When test ing, t11e various 
concentrations of drug or plant preparations 
in volume of 2.0 ml and 5.000 trophozoites 
were dispensed in 2 ml of new culture 
medium. The tubes were incubated at 37° C. 
The tests were designed for recording the 
results at 24 and 48 hours af ter innocu lation. 
Each test consisted of 2 subsets with dupli­
ca tions. The results were recorded at 24 and 
48 hours after innoculation. Amoebicidal 
activity was determined by the presence or 
absence of living amoebae observed directly 
under the microscope and by subculture. The 
concentration that gave zero amoebic counl 
and confirmed by subculture was a minimum 
inhibitory concentration (MIC) . 
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Testing procedure for Antibacterial activity. 

The antibacterial activity of the plant 
extracts were tested on both gram positive and 
gram negative bacteria . The bacteria used in 
this experiment were Staphylococcus aureus 
(ATCC 25923), Escherichia coli (ATCC 25922), 
Shigella sonnei, Salmonella typhimurium and 
Pseudomonas aeruginosa .Two techniques 
were used for the test i.e. agar diffusion and 
broth dilution technique. The firs t technique 
was performed according to Oxford cup assay 
method(5l and diameter of c lear zone was 
measured. For broth dilution technique method, 
it followed !hose described by Barry A.U6l 
and the minimum inl1ibitory concentration 
(M IC) was determined. 

RESULTS 

Antiamoebic activity. 
Both extracts of P. ole racea Linn. killed 

all E. histolytic isolated from 5 patients with 
MIC of about 2 gm-ml of the fresh extract and 
4 gm-ml of the boiled extract. Metronidazole, 
one of the current drugs use for treatment of 
amoebic dysentery killed E. histolytica isolated 
from 5 patients with different MICs (mcg-ml), 
i.e.1 for E. histolytica isolated from patient No. 
1. 5 for those of No. 2 and 3 and 10 for those 
of No. 4 and 5 (Table 1). 

Antibacterial Activity. 

Tl1e extracts of P. oleracea Linn. prevented 
the growth of all strains of bacteria under 
st udy 
with a concentration-related fashion. The acivity 
o.f the boiled extract was slightly lower than 
that of the fresh one (Tabe 2). Experiment with 
broth dilution technique sl1owed that the 
ex tracts could kill all five bacteria with the 
order of sensitivity as follow: S. aureus ) E. 
col i ) S. typhimurium ) S. sonnei ) P. aerugi­
nosa. The antibacterial activity of the fresh 
extract was about 2-time tha l of the boiled 
extract (Table 3). 
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Table 1 Minimum inhibi tory concentration ~MIC) of metronidazole, the fresh extract and 

the boiled extracts of P. oleracea Linn. on E. histolytica isolated from 5 patients. 

Minimum Inhibitory Concentration (MIC) 
E. histolytic 

from patient No. Met ronidazole Fresh extract Boiled extract 

(mcg/ml) (gm/ml) (gm/ml) 

2 3.2 

2 5 1.6 4 

3 5 1.6 4 

4 10 2 4 

5 10 2 4 

Table 2 Antim icrobial activi ty of P. oleracea Linn. against S. aureus, E. coli, S. typhimu­
rium, S. sonnei, and P. aeruginosa determined by diameter of clear zone. 

Bacteria Concentration Avge. diameter of clear zone (mm) 
of extracts 

(gmtml) Fresh extract Boiled extract 

Staphyllococcus 1.5 8.1 8.0 

aureus (ATCC 25923) 6.0 17.2 14 .1 

Escherichia coli 1.5 8.0 7.8 

(ATCC 25922) 6.0 15.9 14.1 

Salmonella typhimu- 1.5 7.9 7.5 

rium 6.0 14.2 12.9 

Sh igella sonnei 1.5 7.7 7 .1 

6.0 13.5 12.5 

Pseudomonas aerugi- 1.5 7.6 7.0 

nos a 6.0 12.6 10.9 
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Table 3 Minimum inhibitory concentration (MIC) (mg-ml) of P oleracea Linn. extracts 

against Staphylococcus aureus, Escherichia coli, Salmonella typhimurium, 

Shigella sonnei and Pseudomonas aeruginosa. 

Bacteria S. E. 

P oleracea Linn. aureus coli 

Fresh extract 6 12 

Boiled extract 12 23 

DISCUSSION AND CONCLUSION 
The results revealed that both plant 

extracts were effectively killed both protozoa 
and bacteria . The minimum inhibitory concen­
tration of metronidazole obtained from this 
study was higher than those reported by other 
investigators(7·9 l. This might be due to the 
medium used for the test which was egg-slant, 
compare to those monophasic all liquid medium 
in other experiments. It was possible t11at the 
egg-slant medium might adsorb the drug in 
a large proportion. In term of sensitivity of 
the organism to the action of the test agents, 
if the assumption is that E. histolytica isolated 
from different patients are of different strains. 
It appeared that some strains of E. histolytica 
were less sensitive to the inhibitory action of 
metrdinazole i.e. those isolated from patient 
No. 4 and 5. However, the sensitivity of all 
strains to the extracts of P oleracea Linn. 
were tlie same. For the antibac terial action, 
the results showed that both plant extracts 
could kill both gram positive ( +) and gram 
negative (- ) bacteria. S. aureus was the most 
sensitive lo lhe action of the plant ex tracts 
and P aeruginosa was t11e least sensitive. The 
activity against gram negative(-) bacteria was 
also reported by other inves tigators.(10) Al­
though there were many reports on the che­
mical constituents isolated from P oleracea 

MIC (mg-ml) against 

S. S. p 

typhimurium sonnei aeruginosa 

94 94 375 

187 187 750 

Linn.P 1·15land also reports on clinical uses of 
the plant against infections(4l, the chemicals 
responsible for the antibac terial activity have 
not been identified. Yet our results suggest 
that the whole plant of P oleracea Linn . might 
be a potential broad-spectrum antimicrobial 
agent. 

The activi ty of the fresh extract of P 
oleracea Linn. in all of the tests was higher 
than that of the boiled extract, suggesting that 
the active ingredients might be partly destroyed 
by the heat. 

The results of tl1is experiment confirm 
the possibility of usingP oleracea Linn. for the 
treatment of amoebic dysentery, diarrhoea, 
abcess and wound ulcers. 
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Old and New Antihistamines 
Major General Saridiwongsa Wongsathuaythong 

Pramongkutklao College of Medicine 

Histamines is a bioactive compound 
that have been identified in several organs 
and ti ssues in practically ani.mal series, in­
cluding man. The physiological role of hista­
mine is not clearly defined. In contrast, a very 
large number of experimental and clinical 
data indicate that histamine partly responsible 
for the cl inical aspect of several diseases. In 
1910, Dale and Laidlaw(ll showed that the 
phamacological effects of histamine were 
comparable to the symptoms described wi th 
manifestations of immediate hypersensitivity 
Histamine is stored in the mast cells.(2l These 
cells are present in the perivascular space of 
several organs, and are present in great quan­
tity in the nasal and ocular mucous mem­
branes, in the bronchial and pulmonary tissue, 
and in the skin. It is acknowledged the the 
degranulation of mast cells associated with 
release of histamine is a fundamental me­
chanism responsible for the clinical allergic 
conditions.(3l According to the localization of 
the phenomenon, various allergic manifesta­
tions are observed; they are mainly present 
at two level: the respira tory level (rhinitis and 
asthma) and the cutaneous level (urticaria). 
lnhbition of the activity of histamine in these 
various diseas will produce a definite thera­
peutic effect. 

The first antihistaminic substances were 
synthesized between 1937 and 1944.(4·6) The 
clinical use of antihistamines was generalized 
after World War rr.(7) Their use and clinical 
eff icacy are limited by pharmacological pro­
perties other than their antihistaminic acti ti­
vity. These additional effects include : an an­

ticholinergic activi ty, a local anaethetic activity, 
and a depressant activity at the level of the 
central nervous sytem (CNS). Conventional 
antihistamines do not inhibit some of the 

pharmacological effects of histamine. Ash and 
Schild8l were the first to put forward the con­
cept of two different receptors for histamine. 
Black et al!9l confirmed the existence of a 
second recptor (H2) for histamine, responsible 
for the effect of histamine on gastric secretion. 
Since then specific anti-H 2 substances have 
been developed and are used mainly for the 
treatment of peptic diseases. A recently des­
cribed H3receptor is thought, to be implicated 
in histamine's regulation of its own synthesis 
and release from central and peripheral nerve 
tissue.<10· 11l 

In recent years, H 1 antih istamine have 
been developed that have little or no CNS 
depressant effect. This class of drugs are the 
non-sedating H 1 antagonists. Their lack of 
the sedating properties that are so charac­
teristic of ear lier H 1 blockers has been as­
cribed to their very limited ability to cross the 
blood-brain barrier. 

H1 Antihistamines 
Chemistry and Pharmacology 

Histamine is a physiologically active, 
endogenous substances that binds to and 
activated H 1 and H2 receptors on various 
cells. This binding causes microvascular di­
lation, increased vascular permeability, smooth 
muscle stimulation, and nerve ending stimu­
lation, which result in itching. 

The term antihistamine has historically 
been used to describe medications that act 
as H 1 receptor antagonists. They appear to 
act by blocking H 1 receptor sites, thereby 
preventing the action of histamine on t11e cell ; 
they do not chemica lly inactivate or physiolo­
gically antagonize histamine nor do they usually 
prevent the release of histamine; exceptions 
inc lude ketotifen ,< 12l aza tadine,(13) azelas­
tine.<14. 15) 
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The basic ethylamine group is common 
to most antihistamine and also to anticholi­
nergic and local anesthetic agents. The an­
tiemetic and antimotion sickness actions of 
some antihistamines appear to results. in 
part. from their central anticholinergic and 
CNS depressant properties. The antipruritic 
effect results from a peripheral antihistaminic 
effect and possibly a local anesthetic effect, 
the sedative effect of antih istamines may 
also contribute to their antipruritic activity. 

In general, antihistamines can be de­
picted by the following formular: 

H HI 

I R 
R -X - C -C -N-

j I "'- R 
H H 

Presumably the core ethylamine (CH2 
CH2 N) competes with histamine for cell 
receptors, whereas the substi tutions modify 
the absorption, excretion, or side effects. 
Antihistamines can be classified on the basis 
of X substitut ion into seven classes (Table 1) 

Antihistamines are well absorbed after 
oral administration. Symptomatic rel ief of al­
lergic reactions usually begins within 30 mi­
nutes and is substantial wi thin 1 hour. The 
duration of action is va riable, but symptoms 
are usually relieved for at least '1 to 6 hours, 
due in part to the relatively long serum eli­
mination half-life values.(16. 17l Howeve r, maxi­
mal antihistaminic effects of the drugs do not 
correlate with peak serum concentrations 
and persist as serum concentrations are 
declining. There may be some decrease in 
effectiveness with prolonged use of these 
agents,(18) but a substantial degree of tole­
rance to the antihistaminic effects does not 
generally occur. Nonetheless, tolerance to 
the sedat ive effects may develop.<19) The an­
ticholinergic and sedative effects are due to 
the lipid s9lubility of many of the c lassical 
compounds which allow them to cross the 
blood-brain barrier and interact with the H 1 
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receptors of the CNS. The newer nonsedating 
antihistamines, ofter analogues or even active 
metabolites of the classical agents, have a 
molecular structure that interferes with pas­
sage into the brain. The metabolic fate of 
most antihistamines appear to be chiefly in 

the liver, with excretion as inactives metabo­
lites within 24 hours in urine. 

Uses 
Antihistamines are benefical in the ma­

nagement of allergic rhinitis-both , seasonal 
and perennial, allergic conjuntivi tis and al­
lergic skin diseases such as urticaria and 
atopic dermatitis. Symptomatic relief of nasal 
itching, sneezing, rhinorrl1ea, ocular itch, skin 
itching, erythema, Incrimination, dermal swelling 
is usually provided by antihistamines. wi th 
the alkylamine and the piperazine classes 
usually the most overall effective.<20l The an­
ticholinergic activity may also be useful in 
the treatment of rhinitis as it tends to reduce 
nasal hypersecretion. Chronic nasal conges­
tion and headaches caused by edema of the 
sinus mucosa are less effected by these 
agents.<21) There is no evidence that com­
binations containing two or more ant ihista­
mines are more effective than one antihista­
mine, or that combinations of subtherapeutic 
doses of two or more antihistamines are more 
effective than therapeutic doses of one anti­
histamine.<22) Fixed medication combinations 
of an antihistamine and a nasa l decongestant 
are appropiate if eacl1 ingredient has demon­
strated clinica l efficacy and is present in 
therapeutic dosage.!23) An additiona l benefit 
of the sympathomimetic is that it may coun­
terbalance the sedative properties of the 
antihistamine. Because antihistamine only 
block the effect of histamine, for some patients 
greater relief symptoms awaits the develop­
ment of medications that can prevent or mo­
dify the release of or the effects of the other 
mediators of the allergic response. Ahi thista­
mines are generally less effective in the treat­
ment of nonallergic rhinitis and vasomotor 
rhinitis. 
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Table 1. Antihistamine classes 

Chemical c lass Generic name Comments 

I. Ethanolamine 

II. Ethylenediamine 

Il l. Alkylarnine 

IV. Piperazine 

V. Phenothiazine 

VI. Piperidine 

VI I. Miscellaneous 

Adverse Effects 

Carbinoxamine 

Clemasline 
Diphenhydramine 
Doxylamine 

Met11apyrilline 

Pyrilamine 
Tripelenamine 

Brompheniramine 
Chlorpheniramine 

Dexcl1lorpheniramine 

Triprolidine 

Hydroxyzine HCI 

Hydroxyzine Pamoate 

Methdilazine 

Promethazine 

Trimeprazine 

Azatadine 
Cyproileptadine 

Acrivastine 
Astemizole 

Azelastine 
Cetirizine 

Loratadine 

Mequitazine 

Rocastine 

Temelastine 
Terlenadine 

Adverse effects vary in incidence and 
severi ty with the ind ividual antil1istamine and 
wi th individual patients. Most mild reactions 

may be relieved by a reduciion in dosage or 
change to a different class. Some adverse 
effects disappear with continued therapy 
CNS depression is common with usual dosage 
especially with the ethanolamine derivative 
Sedation can range from mild drowsiness to 
deep sleep. Dizziness and disturbed coordi­
nation may also occur. Individual wl10 perform 

This group oi antihistamine has 

substantial anticholinerg ic activity. 

They also commonly cause CNS 
depression; l'lith usual doses. drow­
siness occurs in 50% of patienls. 

Incidence of adverse GI effects is 

low. 

Relatively weak CNS effects: how­

ever. drowsiness in some patients. 
Adverse GI effects are common. 

Cause less drowsiness and some 

CNS stimulation than others and 

are thus suitable for daytime use. 

Hydroxyzine is used as a transqui­
lizer. sedative. antipruritic. Anticho­

linergic effects and drowsiness are 

common. 

Used as anliprurilic and antiemetic. 

Cyproheptadine causes weight 
gain and pronounced sedation. 

Most of t11is group causes signifi­
cantly less sedation than other 
c lasses. 

potentially hazardous task requi ring mental 
alertness or physical coordination (for ex­
ample. operating machinery. driving a motor 
vehicle) should be warned. Patients should 
also avoid consuming alcol1olic beverage 
while taking antihistamines as they may po­
tentiate the CNS effects. The new nonsedating 
antihistamines have significantly contibuted 
to the solution of this problem. Some patients 
especially children. experience paradoxic CNS 
excitement characterized by restlessness and 
insomnia with antil1istamine tl1erapy. 
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Table 2. Formulations and dosages of some representative H1-antihistamines 

Generic (proprietary) Formulation Recommended dose 

Alkylamine 
Chlorpheniramine Syrup, 2.5 mg/5 ml; tab. 4 mg: time­

release. 8. 12 mg; parenteral 
solution. 10 or too mg/ml 

Pediatric. 0.35 g/kg/24 hrs: 
Adu lt, 8-12 mg bid. 

Brompheniramine maleate Syrup, 2 mg/5 ml; tab. 4 mg lime­
release. 8. 12 mg 

Pediatric, 0.35 mg/kg/24 hrs. 
Adu lt. 8-12 mg bid. 

Ethanolamine 
Diphenhydramine HCI. Elixir. 12.5 mg/5 ml; Capsule 25 or 

50 mg: parenteral solution. 10 or 
50 mg/ml 

Pediatric. 2.5 mg/kg/24 hes. 
Adult 25-50 mg tid. 

Piperazine 
Hydrxyzine HCI. Syrup, 10 mg/5 ml 

Capsule. tO, 25. 50 mg 
Pediat ric, 2 mg/kg/24 hrs. 
Adult. 25-50 mg, bid. 

Piperidine 
Cyproheptadine HCI Syrup, 2 mg/5 ml: tab. 4 mQ Pediatric 0.25 mg/kg/24 hrs. 

Adult 4-8 mg lid. 
Azatadine maleate Tab. 1 mg Pediatrix. 0.5-1 mg bid. 

Adult , 1 mg bid. 

Other 
Terfenadine Suspension. 30 mg/5 ml: Pediatric. 3-6 yr. 15 mg 

bid. 7-12 yr, 30 mg bid. Tab. 60-120 mg 

Astemizole Suspension. 10 mg/5 ml: 
Adult. 60 mg bid. or 120 mg OD. 
Peadiatric. 0.2 mg/kg/24 hrs. 
Adult. 10 mg OD. 

Loratadine 
Tab. 10 mg 
Tab. 10 mg 

Adverse GI effects of antihistamines 
incluqe anorexia, epigaslric distress. nausea, 
diarrhea. or constipation. Adverse anticholi­
nergic eftects include dryness of the mouth, 
nose and t11 roat: urinary retention: impotence: 
visual disturbances: blurred vision : and ner­
vousness and irri tability. Drying of secretions 
sufficient to aggravate asthma is not a clinical 
problem; the potential benefi ts of antihista­
mine treatment of al lergic rhinitis should not 
be denied to a patient who also has asthma.(24) 

Dosage 
Recognition of the prolonged dura tion 

of the biologic ef fects has led lo improves 
regimens of antihistamine administration. 
Dosing once daily at bedtime or twice daily, 
with th e bulk of the recommended daily dose 
at bedtime, can often achieve symptom con­
trol wi thout daytime sedation. Chemical ef­
ficacy of antihistamines is notably greatest 

Adult. 10 mg OD. 

when they are given before the allergen ex­
posure. Short-acting preparations are useful 
for this purpose or for intermittent symptoms. 
Longeracting prepararions are indicated for 
chronic conditions when they are regulary 
sporadically. There are some fo rms of the 
short-acting antihistamine are modified to be 
the form of longer-action such as repeat tab 
or chronotab of chlorpheniramine and brom­
pl1 eni ramine. Usually the lack of response to 
an antihistamine is due to the severity of the 
disorder or a secondary complication (for 
example, infection or polyp}. However, tachy­
phylaxis can occur by hepatic enzyme in­
duction. Although this is infrequent, it can 
be altered by ei ther changing to a different 
antihistamine c lass or, becuase of cross­
tolerance to chemically unrelated anlihista­
mines,(25lby switching to a different therapeu­
tic modality. 
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Among t11e new (or second geration) 

antihistamines, terfenadine and astemizole 
deserve special attention. They are almost 
exclusely H1 antagonists. They fail to penetrate 
the CNS and, most importantly, cause no 
sedative or ~rn ticholinergic effects. 

Terfenadine is rapidly absorbed with a 
peak plasma concentration at 2 hours after 
an oral dose. It is metabolized by the liver 
and excreted in the usine and feces. The 
elimination half-life is between 16 and 23 
hours.!26) It has been available as 60-mg tablet 

to be administered twice a day. Acitivity is 
seen in most patients after a single dose, 
but maximum response may not occur for 3 
days.!2?) An oral suspension for children and 
a pseudoephidrine combination are currently 
being investigated. Terfenadine does not im­
pair psychomotor performance,!28l adversely 
affect subjective feeling, or potentiate the 
effect of alcohol. However, it is much more 
expensive than the older H 1 antihistamines. 

Astemizole is presently available. It is 
also rapid ly absorbed and distributed with a 
peak plasma level occuring about 1 hour after 
a dose. Because of its strong affinity for H 1 
receptor, it is quite slowly eliminated half-life 
of 104 hours. Astemizole has a prolonged 
action consistent with its slow elimination.!29) 
Dermal response to histamine are modified 
for 12 hours with terfenadine, for several days 
wi t11 astemizole after single oral dose and for 
months after multi dosing wi th astemizole. 
The current recommended dose of astemizole 
for adults is 10 mg once a day, for children 6 
to 12 years V2 tab. (5 mg) or 1 tsp of suspen­
sion preparation once a day, and children 
under 6 years old 0.2 mg/kg body wt.tlay. The 
once-a-day regime sl1ould aid compliance, 
and the long duration of action should maintain 
protection if a dose is missed. Astemizole 
has been documented to be effective in t11e 
treatment of seasonal allergic rh inoconjun­
ci tivits!30. 3l) and perennial allergic rhinitis.!32) 

As with other antihistamines, it is effective 
more for the "sneezer" and "blower" than 
for the "blocker". Because of its slow onset 
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of its activity, it is sometimes helpful to give 
a loading dose for the initial 1 to 3 days of 
therapy. Inc reased appetite and wight gain 
have been noted in some patients receiving 
astemizole.!31. 32) The medication on the de­
veloping fetus is a potential risk that lasts at 
least 8 weeks after the last dosing. Therefore, 
women of childbearing potential should not 
use astemizole unless they take adequate 
contraceptive precautions. 

Mequitazine is a phenothiazine deriva­
tive antihistamine of the new generation, which 
has a anti H 1 type antihitamine and inhibits 
mast cell degranulation. It has 2 speci fic 
advantages, a long duration of action and 
absence of effects on alertness.!33) If taking 
by mouth , t11e peak of blood level during the 
first hour. The side effects of this drug may 
be fleeting episodes of dry moth and consti­
pation. The usual dosage in adult is 2 tabs.tlay, 
1 in the morning and 1 at night. One tablet 
contains of 5 mg. of the drug. The solution 
preparation is not available. 

Clemastine fumarate belongs to the 
benzhadryl ether group of antihistamine com­
pound. It is an antihistamine with anticholi­
nergic (d rying) and sedative side effects This 
drug appears to compete with histamine for 
cell recptor sites on effector cells.!34) Cle­
mastine demonstrates that it is rapidly and 
nearly completely absorbed from the GI-t ract 
when taking by mouth and peak plasma con­

cent rations are attained in 2-4 hours, and uri­
nary excretion is the major mode of elimina-
tion. In normal human subjects who received 
clemastine injections over 24 hour period, 
the drug persists for 10-12 hours and in some 
case, for as long as 24 hours. Transient drow­
siness is the most common side effect of 
clernastine. Recommended does for adult is 
starting with a one tablet (1.34 mg) th ree limes 
daily. Dosage may be increased as required , 

but not to exceed six tablets daily. For children 
under 6 years old 1-5 cc.of syrup (5 mg/5 ml) 
can be given before breakfast and at bed time. 
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Azatadine maleate is antihistamine, 
rela ted to cyprohepatadine, with antiserotonin , 
anticholinergic (drying) and sedative effects.(35l 
The drug when taken by mouth will be readily 
absorbed with peak plasma levels at about 
4 hours after dosing. Approxima.te 50% is 
excreted in the urine. Because of its drying 
effect, it should be used with cautions in 
asthmatics. It will increse the ocuular pres­
sure, therfore it should not be used in patients 
with narrow angle glaucoma. Use of this drug 
during pregnancy or lactation is not recom­
mended.(35) The recommended dosage for 
adu lt is 1 tablet (1 mg) in the morning and 
evening, for children under 6 years of age 
is 1/2 tsf of syrup (0.5 mg/5 ml.) twice daily. 

Oxatomide is a diphenylmet11yl pipera­
zine derivative, chemically related to anti­
asthmatic agent cinnarizine. It has been shown 
to be a potent blocker of H 1-receptor and also 
a potent ant i-anaphylactic agent that inhibits 
the release of histamine and probably also 
of other mediators of anaphylaxis.(36· 37l Oxa­
tomide is well absorbed in man after oral 
administration, peak plasma level occur 3 
hours after an oral dose and plasma level 
declines with an elimination half-life of 14 
hours. Recommended adult dose is 1 tablet 
(30 mg) after breakfast and supper, the ct1il­
dren is about 0.5 mg/kg per intake. This drug 
is available in teablet form. Somnolence is 
rare with the recommended doses and is 
usually transient in nature. If required the 
dose can be temporarily reduced. An increases 
of appetite has been observed wi th high 
doses. 

Loratadine is a potent, long acting an­
tihistamine which is re latively spec ific for 
peripheral histamine H 1-receptors, penetrates 
poorly into the CNS and thus lack of depres­
sant effects. Structually the drug is related to 
azatadine, with a neutral carbamate group 
replacing azatadine's basic tertiary amino 
group and a chloro group added to the ben­
zocyctoheptapyridine ring systam.(38) Lorata­
dine binds selectively to peripheral histamine 
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H 1-receptors, displaying li ttle or no affini ty for 
CNS receptors. Loratadine possesses only 
weak affin ity for alpha-adrenoceptors or 
acetylcholine receptors. This drug also has 
ant iserotonin activity, it is a more potent inhi­
bi tor of serotonin-induced bronchospasm in 
guinea-pigs than is terfenadine.(39) Loratadine 
also has antiallergic activity by inhibiting an­
tigen-induced bronchospasm.(39l The recom­
mended adult dosage of loratadine is 10 mg 
(1 tablet) once daily. No pediat ric dosage 
instructions are currently available. although 
results from clinical trials indicate t11at for 
children ages 6 to 12 years a dosage of 5 to 
10 mg once daily is appropiate. 

Cetirizine, a carboxalated metabolite of 
hydroxyzine, possesses the parent compound's 
antihistamine activity but does not cause 
sedation. This lack of CNS effects may be 
due to cetirizine's greater selectivity or potent 
at H 1 receptors in peripheral tissues. or it 
may result from the agents's relative exclu­
sion from the CNS compartrnent.<4Dl This 
drug also int1ibits the increase in nasal airway 
resistance after an allergen challenge and 
reduces bronchoconstr iction after histamine 
inhalation .(41) Cetirizine is inactive against 
serotonin or acetylchol ine-mediated smooth 
muscle contrac tionY12l When taking by mout11, 
the peak mean concentration is achieved 
wi thin 1 hour. Mean concentration of cetir i­
zine declines biexponentially an ; has a mean 
elimination half-life of 7 .4 hc,.Hs. The drug 
is excreted quite repidly, with 60% of the dose 
recovered in the 24-hour urineJ43) Recom­
mended adult dose is 5 to 20 mg.tlay. Pediatirc 
solution is not available at present. Cetirizine 
is not available in Thailand. 

H2 Antihistamines. Histamine acts on 
the vascular tree to cause vasodilatation. This 
involves both H 1 and H2 receptors distributed 
throughout the resistance vessels. H 1 recep­
tors have a higher affinity for histamine and 
mediate a dilator response that is re latively 
rapid in onset and short lived. By contrast. 
activation of H2 receptors cause a dilation 
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that develops more slowly and is more su­
stained. The effects of large doses of hista­

mine are completely blocked only by a com­
bination of H 1 and H2 receptos antagonists. 

Cimetidine and ranitidine are H2 recep­
tor antagonists. Cimetidine and ranitidine have 

been primarily evaluated as inhibitors of the 

action of histamine to reduce gastric acid 
ou tput. However, there is evidence that a 
combination of H1 and H2 antagonist are more 
effective than ei ther one alone in suppressing 

immediate and late lgE-mediated cutaneous 
hypersensitivity reactions(44> such as chronic 
urticaria,(45) and nasal congestion from his­

tamine nasal challenge.(46) Although H1 his­

tamine receptor anatagonists are effective in 
the t reatment of allergic rhinitis, they o ften 

produce only partial irelief A clinical evaluation 
of the additive ef fect of the H2 antagonist, 
c imetidine, to the H 1 antagonist, chlorphenira­
mine, significantly reduced allergic symptoms 
and the need for supplemental medication.(47l 
Cimetidine, because of its cost and increasing 
list of adverse effects , should not be used for 

routine therapy. 

Allergic disorders in which H1-receptor an­
taqonists may be useful 

H 1-receptor antagonists provide re lief of 
symptoms in patients w ith allergic rhinitis 

andibr al lergic conjunctivitis, in allergic skin 
diseases, such as atopic dermati tis and 
urt icaria, and in asthma and anaphylaxis. Their 

use in otit is media with effusion (OME), acu te 
oti tis media, or in upper respiratory t ract in­
fec tions (URI), although the use is widespread, 

is cont roversial. Formulations and recom­
mended dosage of representative H1-receptor 
antagonists are listed in Table 2. 

Allergic rhinitis. 
H 1-receptor antagonists are effective in 

the management of seaonal and perennial 
allergic rhinitis symptoms, suct1 as rhinorrhea , 
nasal itching and sneezing.(48, 49l None of the 
H 1-receptor antagonists, inc luding the new, 

relatively nonsedating medications, are high ly 

effective in prevention of nasal blockage in 
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antigen challenge tests,(50) and none relieve 

nasal blockage, as well as they prevent and 
rel ieve rhinorrhea, itching or sneezing. Addi­
tion of sympathomimetic, such as pseudoephi­
drine to an H1-receptor antagonist significantly 
improves rel ief of congestion, compared to 
t11e 1 relief ol congestion achieved by the H 1 
-receptor antagonist alone.t5l . 52) 

Tradi tionally, all the fi rst generation H1 

antihistamines are usually administered 3 o r 
4 times daily, but this type of dosage regimen 

is unnecessar ily frequent of these medica­
tions, including chlorpheniramine and brom­
pheniramine.(53. 54 55) The second generation 

H 1 antihistamine, ter fenadine, is generally 
administered in a dose of 60 mg every 12 
hours, but 120 mg every 24 hours is just as 
effect ive.(56> 

There is renewed interes t in topical app­
lication of H 1 antihistamine to the nasal 
mucosa. Topically applied azatadine inhibits 

the early release of histamine and concomi­
tant symptom after antigen and histamine 
challenge int ranasally.(57l Topically applied 
levocabastine, which has the highest potency 
o f any H 1 antihistamine described so far, 
15,000 times that of chlorpheni ramine, pro­

vides signignicant protection against allergen­
triggered allergic rhin itis symptoms.(58, 59) 

H 1- and H2 antihistamines administered 

simultaneously, topically or by mouth, are 
significantly more effective in blocking nasal 
congestion than either H1 or H2 antihistamine 
a lone. Jhe synergistic effects are not large, 

however, and have not been found in all 
studies: therefore, although these findings 
are of theoretical interest, they are probably 
not clinically important.(60. 6l) 

In prospective, control led, double-bl ind 
studies, H1 antihistamines are generally found 

to be Jess potent than topical cor ticosteroids 
in the treatment of allergic rh init is symp­
toms.(62, 63) H 1 antihistamines are less potent 
t11an sympathomimetics, such as phenylpro­
panolamine or pseudoephedrine in the treat­
ment of nasal congestion.(64· 65l No satisfac­
tory comparison of H 1 antihistamine with 
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topical disodium cromoglycate in allergic 
rhiniti s exists. 

Allergic conjunctivitis. 
In patients with allergic conjunctivitis, 

H1 antihistamines, administered by mouth, 
are useful for the relief of ocular symptoms, 
such as itching, tearing , and eryther11a.!62. 63) 
Potent H 1 antihistamines, such as levocabas­
tine, applied topically to the conjunclivae, also 
provide relief of allergic conjunctivitis symp­
toms.!66l 

Allergic skin disorders (atopic dermatitis 
and ur ticaria) 

H 1 antihistamine are commonly prescri­
bed for symptomatic relief of itc l1ing in these 
disorders. Itching is difficult to quantify; never­
theless, it has been observed that H 1 anti­
histamines have a greater antiprurilic ef fect 
in allergic skin disorders than in other types 
of pruritic skin disorders. The mechanism of 
the antiprurit ic effect is unknown, but it is 
not entirely periphera1.!67> In alopic dermati­
tis, hydroxyzine l1as a greater anlip ruritic 
effect than cyproheptadine.(25) Second-
generation H 1 antihistamine, suc l1 
as astemizole, are not as effective as hy­
droxyzine in relieving prur ilus in atopic der­
matitis, sugges ting that the sedative effect 
provided by the firs t-generation H 1 antil1ista­
mine contribu tes to the relief of pruritus. 

In · suppression of histamine-induced 
wheals and flares and in suppression of der­
malographism, hydroxyzine is more ef fective 
than other first-generation H 1 antihistamine. 
such as diphenhydramine. cl1lorpheniramine. 
promethazine, and cyp roheptadine.<25> In 
patients with urticaria, ii is genrally mentioned 
that hydroxyzine is superior to oll1er firsl­
generation H 1 antihistamines. in con trast lo 
the author's own study which found that l1y­
droxyzine was not better ll1an chlorphenira­
mine in treatment of chronic urticaria "'5> In 
recent studies in adults wi th cluonic idiopathic 
ur tica ria. the second genration H 1 antihista­
mines, such as terfenadine. aslemizole. oxato­
mide and cetirizine have been well tolerated 
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and have resulted in significant remission of 
symptoms, compared to the re lief provided 
by placebo.(68. 76) A combination of H1 and 
H2 antihis tamines may be beneficial in pa­
tients with chronic urticaria who do not respond 
to H 1 antihistamine alone.!45) 

Bronchial asthma 
In numerous well-Oesigned, double-blind 

studies, H 1 antihistamines, such as chlor­
pheniramine. hydroxyzine, clemastine, lerfena­
dine and cetirizine have been proved to have 
a modest, dose-related bronchodilator effect. 
In bronch ial challenge studies. administered 
by mouth, int ravenously, or by inhalat ion 
prevent histamine-, antigen-, hyperventilation-, 
and exercise-induced asthma(77·82l but not 
met11acholine-induced aslhma.!83) Azelastine 
whicl1 is promulgated chiefly for their anlial­
lergic effect, also has strong H1-reeptor an­
tagonist action that may contribute to its 
bronchodilator action.!84> 

H 1 antihistamines are not drugs of first 
choice for acu te or chronic asthma, however, 
previous concerns about the potential adverse 
effects of H 1 antihistamine in asthma have 
been exaggerated. II H 1 antihistamines are 
required for clironic rl1initis treatment or for 
treatment of pruritus in patients with allergic 
sk in disorders, they should not be wi th l1eld 
from patients with concurrent asthma. 

Anaphylaxis 
The initial trea tment of choice for anap­

hylaxis consists of administration of epineph­
rine. a potent physiologic antagonist of t11e 
immediate hypersensitivity response. wl1ich 
prevents further media tor release and " turns 
off " the adverse reaction. H 1 antihistamines 
sucl1 as hydroxyzine or diphenl1ydramine. are 
useful adjuncts to epinephrine for control of 
pruritus, rhinorrhea , and other symptoms. 
However. an H 1 antagonist sl1ould never 
replace epineplirine. in the treatment of 
anapl1ylaxis. The hypothesis that an H2 anti­
histamine, administered concurrently wi th an 
H 1 anlil1istamine lo patients wil11 anaphylac­
lic shock migl1I be more effective in treating 
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hypotension than an H1 antihistamine alone 
requires fur ther testing. An H1 antihistamine 
can be used by hypodermic or int ravenous 
injection in preparation in the patient who is 
al lergic to Iodine contrast media who is go­
ing to have Iodine x-ray examina tion, in order 
to prevent anaphylactic shock from the pro­
cedure. However, intravenous administra tion 
of cemetidine and ranitidine is not wit11out 
danger because these medications may cause 
asystolic if they are administered rapidly. 

Otitis media 
H 1 ant ihistamines. often in combination 

with sympathomimetics, are frequently pre­
scribed for chi ldren with otitis media. Only 
a few wel l-designed, placebo-controlled, 
double blid studies in which there is repeated 
objective assessment of tympanic membrane 
compliance support the beneficial effects of 
tt1ese medications on eustachian tube func­
tion .!85J 

OME has a high spontaneous remission 
ra te. In one large study in cl1ildren who had 
OME, a 2-week course of ampici llin was su­
perior to a 4-weed course of a chlorphenira­
mine/pseudoephedrine preparation and to 
placebo.!86) Triprolidine, either alone or in 
combination with pseudo-ephedrine, did not 
shorten the course of ch ronic serous otitis 
media, al though in patients treated with the 
combination of medications, the mean pres­
sure gradient across the tympanic membrane 
was significantly improved.!87) compared to 
patients treated with triprol idine alone or wi th 
placebo. 

In acu te oti tis media. H 1 antihistamines. 
such as chlorpheniramine and bromphenira­
mine in combination wit11 sympat11omimetics, 
have generally not been demonstrated to 
provide statistically significant benefit in terms 
of resolution of symptoms or prevention of 
persistent middle ear effusion from develop­
ing.(88 89) although in one double-blind study, 
chlorpheniramine. in combination with phenyl­
propanolamine and phenyl toloamine, was 
more effective than placebo.!9Dl 
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There is confl icting evidence as to 
whether H1 antihistamines in combination 
with sympathomimetics prevent acute oti tis 
media from developing in children with URI. 
In one-double bl ind study, the incidence of 
acute oti tis media was almost identical in 
children who received placebo.!91) 

Upper respiratory tract infections (URI) 
Ant ih istamines used alone or in com­

bination wi th other drugs have been promoted 
for treatment of viral URI since the late 1940s. 
Many of the studies suggesting t11eir useful­
ness were conducted decades ago and were 
not randomized, double blind, placebo-con­
trol led cl inical trials. Although studies can be 
found in which H 1 antihistamines, such as 
chlorpheniramine or terfenadine, were ap­
parently superior to placebo in ameliorating 
the symptoms of the common cold,!92. 93) 
other recent well-designed, placebo-controlled 
studies do not support the use of oral or to­
pical H 1 antihistamines in prevention or relief 
of URJ.!94l 

Antihistamine selection 

Antil1istamines are frequently prescribed 
for symptoms of allergic rhinitis, allergic con­
junctivi tis, serous oti tis media, pruritus in al­
lergic skin disorders. and URI. Therapeut ic 
program are of ten interrupted by complaints 
of drowsiness and other side ef fects caused 
by the antihistamines. Especially for patients 
with allergic diseases, who are likely to remain 
on antihistamines for a prolonged period of 

time, proper antihistamine selection is very 
important. The selection of an anti l1istamine 
that provides both adequate symptom relief 
and 111inimal side effects is made diff icult by 
tl1e marked degree of individual variation 
a1-1ong patients to antihistamines.!95l Since 
it is a matter of individual variations , it is very 
difficul t to indicate which antihistamine is the 
best, becuase one antih istamine can give the 
very good result in some patients but in the 
other patients who have the same disease 
may not get the benefit from this antihistamine 
at al l. 
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The standard antihistamines with several 
different classes in order of increasing frequency 
of significant side effects are trimeprazine. 
cl1 lorpt1eniramine. hydroxyzine. diphenhydra­
mine. and tripelennamine.<961 Second-genera­
tion ant ihistamines produce less or no drow­
siness in the patients. so they are preferrable 
to give to the patients who can not tolerate 
the side effects of standard antih isatmines. 
but the costs of th e second-generation anti­
l1istamines are high. some poor patients are 
unable to buy them. In practice. the physician 

THAI J. Pllarmaco/. Vol. 14-15, 1992-1 993 

should start fi rst with the cheap standard 
H1 antihistamines. if there is no effect in relief 
the symptoms. then the antihistamines should 
be changed to the other standa rd antihista­
mine of the different c lass. If the patients are 
drowsy from the standard H1 antihistamine. 
then the second-generation H1 antihistamines 
should be considered . Remember that the 
physicain should prescribe the cheap, well ­
tolerated and effective antihistamine to the 
patients. 
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active ingredient : Pen toxifylline 

improves cerebral perfusion and me 

• 

Patients suffering from 
cerebrovascular disease are 
the victims of inadequate blood 
flow due to obstructive arterial 
processes as well as platelet 
adhesion and aggregation. 

An acute reduction of cerebral 
blood flow may result in 
transient ischaemic attacks or 
even in st roke leading to 
reversible or irreversible 
neurological deficits. 

A chronic decrease in cerebral 
blood flow, how~ver, may be 
manifested by disorders of 
menfal function, behavioural 
changes and somatic disorders. 

Haemorheological and 
antiplatelet medication has the 
objective to prevent recurrent 
ischaemic attacks and to 
improve cognitive and mental 
function . 

exerts neuropharmacological effects and 
improves the nutritive microcirculation by 

restoring red cell def ormability 
decreasing blood viscosity 
inhibiting platelet aggregation 

• 
Trental400 the haemo heological and antiplatelet 
approach in the treatment of cerebrovascular disease 

Prescribing Information: Active ingredient: Pentoxi lylllne 400 mg. Indications: Conditions associated with cerebrovascular insufliciency, such as impairment ol concenlralion and 
memory, ventgo. sleep disturbances, headache. 1inni1us, low drive. sequelae ol cerebrovascular accidents. Peripheral occlusrve ar1erial disease. and circulartory disorders of arteriosclerolic, 
diabetic, lnllammatory or lunct1onal ong1n, trophic disorders. lower leg ulcer and gangrene. Dosage: 1 tablet, 2-3 limes daily, alter meals. To be swallowed whole wilh some liquid. 
Contraindication: Hypersensitivity lo penloxilylline, severe haemorrhage. acute myocardial mlarctton. pregnancy. massive retinal haemorrhage. Side effects: GI dislurbance, headache, 
cutaneous hypersensi livily, dizziness, bleeding (eg. skin. mucosa etc). thrombocylopenia, llushing, tachycardia, angina pecloris. hypotension Interactions: hypotensive agents. 
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