
































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

Table 1. The percentage change of hearl rate produced by hydralazine 2, 4, 6, 12, 16
mg/kg in anesihetized rals.

Dase of
hydralazine 2 4 6 12 16 N
(mg/kg}

Anaesthetized % change
rats. of 60+03% 103+08% 1231+06% 215+ 1.1% 21.7X11%
Bradycardia

% change
of §6t12% 98+13% 136+£1.0% 252%26% 26B8121%
Tachycardia

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

Doses of
hydralazine 2 4 6 12 16 N
{markg)

% change
Pithed rats of 42+05% 7.7t04% MN5+06% 208+19% 282+25% 10
Bradycardia

% change
of 49107 7.3+ 1.2 10.3+09 3094 45% 513+49%
Tachycargia

Talbe 3 Paitern of the changing of atiial rate produced by hydralazine (0.1, 1 and 2 mM)
in sporaneously-beating isolated atria of ral pretreated with theophylline (0.5
mM) or ICI 63 197 (0.1 mM)}.

ATRIAL RATE {BEATS/MIN)

Belere hydralazine After hydralazine
01 1.0 mh4 20mM
phase 1 phase 2 phase 1 phase 2 phase i phase 2 phase 1 phase ¢
Theophylline 403.8+13.3 - 381.7+158 - 3258+16.8 — 3025+ 161 3250+ 17.1
{C.55 mM)y  (n = 8) (n = 6) n = 6} {n = 6) (n = 8)
ICI 63 197 306.3+7.8 — 27811262 - 2325+£49 2540x62 222555 30671135
(01, mM) (n = &) (n = & n = G) (n =9 {n = 6) {n = 6)
Fhase 1 = An initial dec it ial

Phase 2 An secondary increase in atrial rate.
= No phase 2 is seen
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exsanguination. The chest was opened, the
heart was rapidly taken out and transierred
to Krebs-Henseleit solution at room tempera-
ture, and the atria were dissected free. The
atria were set up in a 10 mt jacketed organ
bath containing Krebs-Henseleit solution of
the following composition {(mmao1/l) : NaCl,
118; KCl, 417, NaHCO;, 25; MgS0,, 0.45;
KH,PQ,4, 1.03; CaCl,, 2.5; D-{+)glucose,
111, disodium edetate, 0.067; and ascorbic
acid, 0.14. The solutions in the organ bath and
in the reservoir supplying the organ bath were
gassed with 5% CO, in O, and maintained at
a lemperature of 37 £ 0.5 °C. The rale and
force of contractions of the atria were mea-
sured with a Grass force displacement tran-
sducer {FT03) coupled to a Grass tachograph
{(model 7p 433) and displayed on a Grass
recorder. The initial resting diastolic tension
was 10mN(ay, x.1grn force). The effects
ol hydralazine were studied afler a 1 h stabi-
lization peroid, during which the bathing so-
lution was changed several times.
Statistical analysis of results

One-way analysis of variance was per-
formed on grouped data followed by the paired
or unpaired Sludent’s t-test (where appro-
priate).
Drugs

Hydralazii frochloride (Cibe  :igy);
Theophylline {Sigma); ICl 63 " {Sigmay);
urethane (May & Baker).

RESULTS

The bradycardia and tachycardia pro-
duced by intravenously-given hydralazine in
anaesthetized ral.

In a group of fifty rats divided into 10 rats
in five sub-groups. In each sub-group of 10
rats, hydralazine in doses of 2, 4, 6, 12, and
1B6mg tw adminic  ad througk IS
cannuta implanted intc the femoral ve e
bradycardic responses were measured bet-
ween lhe predrug value and the maximal
effect value, whereas the tachycardic res-
ponses were measured from the maximal

bradycardic respanse to the maximal tachy-
cardia.

Hydratazine {2 mg/kg IV) produced the
percentage change of bradycardia in a value
of 6.0+0.3; 4 mgikyg, i1 was 10.31206; 6
mag/kg. it was 12.31+0.6; 12 mg/kg, H was
21.511.1; 16 mg/kg, it was 21.7 = 1.1, where-
as the percent change of tachycardia, it was
66X12,98+13,1361+10;252+26and
26.8 £ 2.1 respectively. The typical tracings
showed the cardiovascular responses pro-
duced 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 lable 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, ICl 63 19/
on the cardiac responses produced by hydra-
lazine in a high concentration (2.0 mM) on the
spontaneously beating ral isolated atria.

A conlrol group of 10 experimenis, hy-
dralazine (2 mM} in bathing solution caused
a sudden decrease in a rate of beating of rat
atria from 297.& 1 M. = 98)to
192.5 beats/min 8.3) and then rose
from 192.5 beats/min (s.e.m. = 8.3) to 289.5
heatsimin {s.e.m. = 10.8). Theophylline (0.55
mM) alone caused an increase in the rate of
beating from 272.5 beatsimin (se.m. = 7.2)
to 403.7 beats/min (s.e.m. = 13.3}, whereas
ICl 83 197 {01 mM) alor it was risen from
278.7 bealsimin (s.em. = 6.8) 1o 306.2 beats/
min {s.em. = 7.8). After maximal response,
hydralazine (2 mM) was added into the bathing
fluid that previous contained er theo-
phylline or ICl 63 197 at the above concen-
tralions under separated experiment. Ine” it
isolated atrin pretreated with theophylline
(0.55 mM), the beating rate fell immediately
from a mean of 408.3 beats/min (s.e.m. =
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Fig. 6. Theeifectof dralazine 16 mg/kg on blood pressure and heart rate in pithed rats.
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folss DMSO @ 2 n3h % Smmariiwdssano
1 WIALEIRERME RS IgE AR B Ua Sa TS0
TAnLsmasanaan daafitinanuas 18 19E1s
aranEusRazAsa e SRR sl
Anunnalnnaasngrdzaoids Ssmaaaduasnen
RasensasanannioUsznm 1 widl fe atropine
1:1000 w20 IulrsEas (10-8M) wia
scopolamine 1: 1000 9% 50 WlATAAT Wip
physostigmine 1: 1000 3w 50 InlAsans
Unfinussnnshvanaian

Asnpgauvesng  Lssufaunalaely
Student paired t-test
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HRN1TNARDY

qw‘éﬂﬂduﬂg\iﬁiﬂn']‘iﬁﬂ%’ﬂﬁEIElﬂLﬁE)EILLﬂ\'i
L2-8a3m1 msa:mauuﬁﬂu DMSO awm 2
N3N 7 3B 50 waz 100 WIRsEAs wio 1 uas
o fiafniy venlwisazaansudmam 25 fia-
803 t1unnduiinm RS aveemdenuaae-ansm
Famiteninmsmamlngansazapuo BB lH
ashafitbdAymeads TnovlFusmndfiinan
HN3RTANBUDIBTLUYIUEARIIN 1.73 T 0.20 N3
1w 163 £ 021 NN (PC0.05) uazan 203 +
0.33 n3siln 1.83 £ 027 N3N (P(0.025) mu
Ay (s 1 uas g‘dﬁ 2)

B15799 1 f-!ﬂ'ﬂﬂﬂﬂ'l'iﬂzﬁ'lﬂ%ﬂﬁ\?ll% DMSO 2 N3y 7 #i1Rsn9 | FaL SIREI IR BwNA IR ARG

e
WRd 1a-aa SRS HaaRHasnAINE N

B ALRABTONNGT (13%) % Yol P-value
DMSO & DMSO+KNE 4 ul dsazmeusio iy DMSO wsimam  iflsuiu
uuﬁa (na:;m'mau) +NE 4 ul ﬁ'amaa nfi'umugm
DMSO ey
A Y n
waALHEALAILE -BDIAT

3 6 2081032 205+ 0.32 1.4 NS

25 6 .03t 024 203t o026 0 NS

50 6 1.7310.20 1.63 1 0.21 5.8 {0.05
100 7 30033 1.83% 027 0.8 {0.025

NRBR.w IALAIAGUYT

13 6 1.08+0.09 105t 010 2.8 NS

25 7 1.01 1t 005 0.9¢ 0.05 5.0 { 0.005

50 17 1221 0.04 1.11 X 0.05 9.0 © {0.005
100 5 1.28 £ 0.07 1.16 £ 0.07 9.4 {0.005

n = st ul = Tulasdns, NS = Amauanseeeuiieddymmedds
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nsu
30 mnin
3
2
AORTA
1
0 A A 4 A £ 4
DMSO25 R325 DMSO50 R]5O DMSO100 100

+NE4 +NE4 +NE4 +NE4 +NE4 +NE4

A

DMSO R] DMSO R] DMSO R]
50 100 100 50 50

: +NE
+NE4 +NE4 +NE4 +NE4 +I‘\JE4+NE4 +NE4 4
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31]?"1 o raehe tracing UANKAUDIFNSAZAIEHEI b DMSO 2W1m 2 nSH % $1wam 25, 50 uaz
100 Talasfisn sonvaiavaandonung w-eadn (JUuw) uaz vaomBonumnftue (guam)
FanienilreasazseuoiBfurin win 4 lpsdns

ﬁuﬁﬂLLiﬁﬂﬂﬁ?ﬂ%TﬁtﬁﬂﬁdQﬂQﬂ 2-3 mﬁﬁaé”maﬁa:a'xﬂaannnﬂ";’a ‘ia=a1m‘smmﬁ:”1né’ugjﬁ1t‘%uﬁ%ﬁa

nRagdsa U

(RJ = ssazmewsioluy DMSO, NE = amazmeundsfuuu, wisndu nlasing)

o ) & ‘ = o de
19799 2 EaYad atropine LLaEH']'iﬂtﬁ']EIHNfN'[H DMSO malid¥anIdasvaamaslaannisen

' o ar ar
ANRRBLSIVART (N9H)

DMSO 50 U JE 4 ul Alropine (10-¢  #azaiousfialn DMSO

50 ul+NE 4 ul
n 9 9
X £ SEM 119+ .08 1194+ 0.09
P-value NS

ar &

n = muieen, ul = I 8as, NS = A saeril A waii
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Unfimsva-genevaandaninannsnsedis
Tasansdatszinmeng 7 14w wafBfiutn Jamin
(Mlfviaanidannaca) aziafialrdn (vinliivaan
LRoRPRIBEN) wiauslusnUdeudasaailsznay
wsadandy Usamfzeandian asuawlnaan o
sumeRafisfiazuumunuaniging 1 liegluans
duga dwnTimuRy nevasadenas ngszuy
UszarmimlusRnasseuuson Srafdudon 01 12)
nanaaaasiumsinuluweaanaaas (in vitro)
JasesananiSelafiea |,w‘a'aLﬁﬂmﬁmnﬁ?nﬁzﬁuﬁlﬁ
Wl wazmene-tenezaeaanidon L wraonnaRag
ﬁgnmuqufmﬂﬁlﬂaamﬁamma;huﬁﬁu'hmaamtﬁam

L;‘ia'lﬁua‘%'ﬁﬁl,mﬁuﬁanizé% «1 adrener-
gic receptor ynnisuilnSvasaamianyinls
wapmdaanay (13) Tﬂﬂni:ﬁ:uuﬂm%iﬂuﬁa‘szmﬁlau
vngadiu receptor-operated Ca* 2 channels
(el inaanasnisva-uanevaamdanlnesi
dmaudafian submaximal dose Andnsazans
wpdAfuEu 1 - 1000 S 4 Iulasins (gﬂﬁ
1y Wlunsmesaadanenasasaawsiionsians
AzAELD AT UL IA IOINAD AL D NARA e
shisdAymeaBRRoutuwsRmRRrnE e
upzdTIazaeweIaTIWE (P (0.05) nazfiouin
swmaioloe © SinmiEmazaneusioen 13
i 100 TulpsansvSe 0.25-1 nSumudl 2 Nsan
wsenaimnsvaandonfivwalinfisdn Tneavns
TunaonEonunsmEiunan 23.8-04% (1507 1)

AnunalnmsoangvizsosdielneHasduds
Gha 7 A atropine was scopolamine &13videad
fhilananson=fa3u muscarinic wsaxafiale
laenawnz atropine  uwmAnsnde  10-8M
ar Wy AfalAdw.. heanynl
nld atropine w80 scopolamine Mm@ EET
azanEwaisLALE SRz EMasa T BTt

Tessndeeamsvunsnvanmannsovenenaan
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Cholesterol  Triglyceride HDL LDL SGOT SGPT
(mg %) (mg %) (mg %) (mg %) (UJ/L) (UML)
Twi 0 90 0 a0 0 90 o} 90 0 90 0 90
2. nq:alﬁ'lﬁ%'uuuﬁmaan
P 2 23 210 344 455 32 40 134 79 ND ND ND  ND
P 3 230 258 98 252 66 64 144 144 19 15 14 14
P a4 153 143 128 133 98 74 29 42 19 2 14 15
P 5 221 224 120 204 66 65 131 119 20 17 9 9
P & 197 258 145 200 34 65 208 153 22 18 27 15
P 7 =220 254 152 146 49 65 t41 160 20 16 29 35
P 8 =268 210 489 203 38 60 132 119 20 34 50 52
P o 261 233 186 205 58 654 116 138 59 77 113 145
P10 274 321 276 272 56 75 163 192 25 17 26 25
Pt1 205 208 189 276 53 60 114 93 26 38 25 40
P12z 225 216 150 296 60 38 135 119 27 23 20 17
P13 247 249 160 254 34 45 181 154 20 23 28 24
P14 334 297 158 108 62 65 240 210 23 22 22 19
P1s 192 186 102 104 32 34 140 131 26 25 22 18
Mean 233.0 2334 1926 2220 527 567 1434 1323 258 274 307 329
3.2 3.3 8.0 1.4 1.0 3.6 32 08 12 2.0 2
N.C. = no dala
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A15190 2 wavosuNisEaminuazaiiklafin

mmsulafin (oudsan)

b s
winsne? (nn.)

Syslaolic Diastolic
Fudt 0 90 0 90 0 90
1. nf{uﬁlﬁs”mmﬁaﬁo
R 1 125.0 1245 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 & 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
R0 56.5 56,5 160 160 80 80
R 11 64.5 63.3 160 140 90 80
Rz 75.0 73.6 110 110 70 70
R 13 7e.2 73.7 120 130 80 90
Mean 69.8 69.8 130.8 126.7 75.0 70.2
S.E. 1.6 1.6 1.8 1.3 0.7 0.9
2. nﬁuﬁ‘lﬁ%‘uuuﬁwaan
P 2 55.7 57.0 110 120 60 80
P 3 67.5 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
7 53.0 53.4 ND  ND
P 8 75.0 75.0 120 120 80 80
P g 57.0 57.0 ND ND ND  ND
P 10 67.2 67.0 120 130 80 80
P11 62.0 62.0 ND ND ND  ND
P12 58.0 59.0 120 130 70 80
P13 405 49.3 110 100 60 60
P 1a 59.5 57.6 170 130 Mo 80
P15 60.0 58.5 ND i ND  ND
Mean 596 58.3 123.0 115.0 740 720
SE. 0.5 0.6 2.0 1.4 1.7 1.1

N.D. = no data
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ANTAGONISM BY F {IENTOLAMINE AND
YOHIMBINE NOT HYDRALAZINE
ON NOR " DF :NALINE-INDUCED HY. ERTENSION
IN RAT

Prasert Songkitliguna and Giatbungon Jindagul

Department of Pharmacology,
Facully of Dentistry, Chulalongkorn University,
Bangkok 10330, Thailand

Noradrenaline (10 pg, 1IV) increases blood pressure of anaesthelized rats
with little effect on heart rate. Prefreatment of the rat with hydralazine (2 ma/kg 1V)
could not inhibit the noradrenaline-induced hyperiension in the rals. Both phento-
lamine (2 mg/kg 1V) and yohimbine (0.25 mg/kg 1V) not only reduce the blood pres-
sure of anaesthetized rals significantly (0 { 0.05) but also inhibils the hypertensive
effect of noradrenaline (10 ng. IV). Pheniclamine (2 mqg/kg (V). neither hydralazine
nor yohimbine pretreatment, significantly decreased the heart rate of the anaes-
thetized rats (p{ 0.05} trom the predrug value. The lindings suggest. therefore,

that hydralazine is nol suilable for the trealment of noradrenaline-induced hyper-

fension.

Gross and coworkers have shown
since 1950 that hydralazine is the most effec-
tive antihypersive ageni of the derivatives.
Hydraiazine has been used widely to treat
hypertension that occurs during pregnancy.

rrenteral administration of hydralazine has
also been used for the treatment of hyper-
tensive eme-~~ncies (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 effect of phento-
lamine, yohimbine and hydralazine on the
noradrenaline-induced hyperlension in anaes-
thelizied rat is is carried out with a view 1o
shed some more indication of hydralazine
on anlihyperiensive treatment.

MATERIALS AND METHODS

Wistar rals of either sex weighing
250-300 g were anaesthelized wilh u  hane

(10 ma/kg). Urethane 25% in normal saline
solution was injecied intraperitoneally. The
tfrachea was cannulated to maintain the animal
on positive pressure ventilation in order {o
avoid any complicating effects of respiration.
The blood pressure was recorded di lly
from carotid arlery on a _irass . lygraph
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
hydrachloride, yohimbine also freshly-pre-
pared in normal saline solution. The amount
of each drug injeclion should nol exceed
1 ml. Noradrenaline was also preparedbefore
use, it was mixed with antioxidant (ascorbic
acid) and immersed in ice lhroughout the
experiments. Noradrenaling (10 pg) was infected
inl - senously; the blood pressure and heart
rale were recorded for 15 min. After the
action of noradrenaline wore off, the blood
pressure and heart rate had reached the
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arteriolar smooth muscle by hydralazine
is not clear; numerous hypothesis have been
pul forth. Part of the vascular relaxation
caused by hydralazine is dependent on the
presence of endothelium. In addition, nitric
oxide can be generated from hydralazine
in vitro {Kruszyna, et al., 1987). The direct
acting, nitrogenous vasodilators cause red
blood cells to generate nilric oxide (Gerber
and Nies, 1991). In addition the inhibition
of catecholamine biosynthesis by hydratazine
has been documented (Liu, et al., 1974; Song-
kittiguna, et al., 1980; Chevillard, et al., 1980;
Houchi, et al., 1988; Morila, et al., 1986).
Yohimbine is a competitive antagonist that is
seleclive for alphay-adrenergic receptor,;
if it enters the CNS, whereas il acts to increase
blood pressure and heart rate. These aclions
are opposite 1o those of clonidine, an alphay-
adrenergic receptor agonisl. Furthermore,
yohimbine is also an antagonise of 5-HT
(Gerber, et al., 1991}. The decrease of blood
pressure of rate by yohimbine reparted here,
may be the resuit of the recent finding that
mammalian alpha adrenocepiors have been
identified by molecular cloning and reported
& types of alpha adrenoceptor. The three
atpha, adrenoceplors share about 75%
amino acid idenlity in their pulalive trans-
membrane regions, CM. Fraser and co-
Wi rs {  2) observed that high concen-
trations of adrenaline () 100 uM} applied to
cultured cells expressing alpha, C,y-encoded
adrenoceplors actually resulied in increased
accumulation of cAMP; this effect was also
seen wilh the alphasadrenoceplor agonists
UK 14340 and p-amino-clonidine and was
blocked by the antagonist yohimbine (Harrison,
1991). Yohimbine thal reduced blood pressure
of anesthetized rat reporled here might be
the blor 1de of adrenaline and even nora-
drenaline which caused the alphaCqqyen-
coded adrenoceplors to produce the accu-
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mulation of cAMF. The decreased cAMP
might atlennuate the vascutar tone and there-
by the vasodilatation; the fall of blood pres-
sure may be resulted because intraventricular
injection of hydralazine produced an hypoten-
sive effect (Gupta and Bhargava, 19865).
Yohimbine or phentoclamine not hydralazine
given intravenously prior to noradrenaline
could antagonise the pressor eiffect of nora-
drenaline on ral blood pressure. Phento-
lamine is an imidazole derivative is capabfe
of alpha-adrenceptor blockade lasling for
several hours; this blockade is more effective
against circulating adrenaline than it is agonist
neurally release transmiiter (Kroeger, 1985).
Phentolamine, however, is a partial agonist
and have a sympathomimetic aclivity and
can block the prejunctional alpha, as well as
alpha,adrenoceptor. This will interfere with
the ne _itive feer ack 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 efiecis via unblocked
beta adrenoceplors (Stokes and Qates, 1978),
It is suggesied long time ago, that intra-
venously administered hydralazine weakened
the hyperiensive effect of naradrenaline and
adrenaline in the cat (Gross. et al,, 1950).
This is opposite to su C

of hydralazi toanl _ :rat hy

effect of noradrenaline reported here compared
with the blockade of noradrenaline induced
vasopressor effect by both yohimbine or
phentolamine. This may be due to the species
difference.

It is suggested, therefore, that hydra-
lazine is nol recommended to treat I er-
tension with hypersecretion of noradrenaline
for example pheochromocytoma, neurolbas-
tor  ganglioneuroma and other calechola-
mine-producing tumors.
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REPRODUCTIN : EFFECTS OF PYRIDOXA'
ISONICOTINOYL HYDRAZONE IN RATS : EFFECTS
ON ESTRUS CYCLE AND IMPLANTATION

N. Sookvanichsilp, W. Panintrarux, 8. Suksathan and S. Rattanajarasroj

Department of Pharmacology, Faculty of Pharmacy Mahidol University,
Bangkok 10400, Thailand

Pyridoxal isonicotinoy! hiydrazone (PIH) is a highly effective compound in the
management of iron overload in animals. The reproductive effects of this compound
were sludied 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 rals
were caged with males and the PIH doses mentioned were continued feeding till
day 7 of pregnancy, it was found that PIH could interfere with implantation in sonme
rals. Male-mediated effect of PIH on implantation was also siudied. Male rals were
fed with PIH at doses of 100 and 200 mg/kg body weight for one month before they
were housed wilh proestrus femaies. Al mated rals were pregnant and no significant
differences (at p = 0.05) in the number of implantation sites were found in these
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pregnant rats as compared o those mated with the conlrol males.

INTRODUCTION

Pyridoxal isonicotinoyl hydrazone (PIH)
is a complex of pyridoxal hydrochloride and
isonicolinic acid hydrazide (INH) in equimolar
amounts. It is a highly effective compound in
the management of iron overload in rats when
given orally!™). Toxicological data of this
compounds are limited. There was a recent
report of PIH on acule toxicity in mice and rals
and subchronic toxicity in rats®. In the pre-
sent study, the effects of PIH on estrus cycle
and implantation in rais were performed. In
‘dition, male-mediated effect of this com-

pound on implantation was also sludied.

MATERIALS AND METHODS
Eftect of PIH on Estrus Cycle in Rats

Forty femaie Wistar rats (145-150 g), from
the National Laboratory Animal Center-Salaya,
with regular estrus cycles were divided into 4
groups of 10 animals. PIH (prepared by oxi-
dation of pyridoxine HCI to pyridoxal and
reacted with INH - described elsewhe %)

was dispersed in distilled waler and doses of
100, 200 and 400 mg/kg body weight were
given to each group by gavage with a feeding
needie for 20 consecutive days. Water was
given to the control group. Vaginal smearc
were performed every morning. The smears
v e I with meihylene blue (0.5%
solution) and examined microscopically at
200X.
Effect of PIH on implantation in Rats

All fermale rats mentioned above were
caged with males. PIH doses of 100, 200 and
400 mg/kg body weight were kept on feeding
the females. The day when sperm were pre-
sentinthe il "snu sy " signated 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
fronyday 1 till day 7 of pregnancy. Laparotomy
was performed under ether anesthesia on day
9 of pregnancy. After laparotomy, the females
were allowed 1o complele gestation.
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Effect of PIH on Male-Mediated implaniation
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 with a feeding needle. Water
was given to the control group. The animais
were fed for 1 month before they were indi-
vidually housed with the proestrus females
{150-170 g) with regular estirus cycles (one
male per one female). Vaginal smears were
taken and examined daily. Unmated fermale
rats were replaced by the new proestrus
fernales. PIH or water was withdrawn when
sperm were found in the vaginal smears.
Statistical Analysis

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

RESULTS
Effect of PIH on Estrus Cycle in Rats
PIH doses of 100, 200 and 400 mg/kg
body weight given orally to female rals for 4-5
consecutive estrus cycles produced no sig-
nificant changes in the period of estrus cycle.
The average cycle length was in the range of
4-5 days. The epithelial cylology found in
vaginal smears was normal, i.e. proestrus,
estrus, metesirus and diestrus.
Implant  »n in 3
PIH doses of 100, 200 and 40 mg/kg
body weight given 1o rats for 4-5 consecutive

THAI J. Pharmacol, Vol.14-15, 1982-1883

estrus cycles and continued feeding till day 7
of pregnancy could interfere with implantation
in some rats as indicated in Table 1. Resarbing
sites were delecied in certain gravid and non-
gravid uteri from the trealed groups. However,
no significant differences {alt 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 rals exhibited normal gestation
periods (22-24 days). The litters were examined
externally 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 third night. A lot of sperm were
detected in the vaginal smears taken from
female rals 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 the number of implantation
siles in pregnant rais maled with the treated
males as compared to those mated with the
control males. Serving behavior was occa-
sionally observed and no differences were
found between treated and control males. No
external abnormatities could be detected
when their litters were examined externally.

Table 1. Effect of PIH on implantation sites in rats

Dose No. of pregnant rais No. of implantation No. of lilter
(mgfkakday) No. of rais mated sites {(meant _._.A) sizes (mean 1 SEM)
water 8/8 813 £ 095 713 * 0.69
(10, 5, 12, 5, 8, 6, 11, 8) (10, 5,9, 5, 7, 6, 9, 6)
100 6/8 817 098 733 + 0.1
{12, 8,10, 7, G, 6) {10, 8,8, 7, 5, 6)
200 419 725 £ 1.1 6.50 £ 0.96
(9. 5. 5, 10} (7.5, 5 9)
400 4/9 8.75 1.88 750 £ 128
(10. 8. 4, 13) (8. 8,4, 10)
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rats for 20 consecutive days before the ani-
mals were caged with the males, and con-
tinued feeding till day 7 of pregnance could
interfere with implantation in some rats. 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 monih
before they were housed with the females.
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Table 1 Minimum inhibitory concentration {MIC) of metronidazole, the fresh exiract and
the boiled extracts of P oleracea Linn. on E. histolytica isolated from 5 patients.

Minimum Inhibitory Concentration (MIC)

E. histolytic
from patient No. Metronidazole Fresh extract Boiled extract
(mcgiml) {gmiml) (gmyml)
1 1 2 3.2
2 5 1.6 4
3 1.6 4
4 10 2 4
5 10 2 4

Table 2 Antimicrobial activity 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 {mmj}
of extracls
{grmvmi) Fresh exiract Boiled extract

Staphyllococcus 1.5 8.1 8.0
aureus (ATCC 25923} 6.0 17.2 141
Escherichia coli 1.5 8.0 78
{ATCC 25922) 6.0 16.9 141
Salmonetla typhimu- 1.5 7.9 7
rium o 14.2 12.9
Shigella sonnei 1.5 7.7 71

6.0 13.5 12.5
Pseudomonas aerugi- 1.5 7.6 7.0

nosa 6.0 12.6 10.9
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Tne standard antihistamines with several
different classes in order of increasing frequency
of significant side effects are trimeprazine,
chlorpheniramine, hydroxyzine, diphenhydra-
mine. and tripelennamine.*® Second-genera-
tion antihistamines produce less or no drow-
siness in the patients. so they are preferrabie
to give to the patients who can not tolerate
the side effecls of standard antihisatmines,
but the costs of the second-generation anti-
histamines are high. some poor patients are
unadble to buy them. in praclice, the physician
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should start first with [he cheap standard
H, antihistamines. if there is no effect in relief
the symptoms, then the antihistamines should
be changed to the other standard antihista-
mine of the different class.if the patients are
drowsy from the standard H, antihistamine,
then the second-generation H, antihistamines
should be considered. Remember that the
physicain should prescribe the cheap, well-
lolerated and effective antihistamine to the
patients.
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