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of urine output were dose-related Potassrum consmuenr of ihe Infusron was not-_-

o rhe causarrve agenr of this druresrs smce much hrgher concentranon of porassrum{

i than the level found in” the” Infusion: drd nor cause equrva!ent en‘ect The other' o

I : acnve substances: should play. the ro!e

' The acute toxicities of the Infusron were studred in rats The LD50 value -

" was hrgher than 5. g /kg. body werght Na pathoiogrcal change was derectab/e .

aﬁer fhrs very high doses. Thus, The “Infusion’” may bé classified as “non toxic” _
- The third part of the experiment was performed on normal human subjects.”

Thrrry volunteers were assrghed to drink 250 mf. of 5 % Infusion: of Pfuchea indica. - .
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was compared to the response exerted by 50 mg. of hydroch/ororhrazrde plus'
250 i of drinking ‘water. The diuretic action of ‘the Infusion was greater than
that of hydroch; Srothiazide; the values of which were 1.952 and 1:255 respecnvely'
The saluretic ecrron of hydroch!orothrazrde was conversely higher. rhan that of the .
Infusion and the vafues of whrch were 2.256 and 1.207 respectrver'y o

Thus, the Infusion of Plichea indica can exert its diuretic’ achon in both -
antmal and humarn sub;ecrs The Infusion is non-toxic and may be ernpfoyed as a -
porem‘ diuretic agent :



agiiluiaanulwsfinuealnalusmfenly

'Lﬁ'%’ﬂqﬂ'nqﬁﬁ’uﬂs“wm AABINTTUIULRZRA

(1-3)

wmingn

muﬂamqvm@wgluﬁmwmﬂmwsﬂumﬁnmww- o

quwau'luuuﬁmq M1 ﬂNﬂQﬁNﬂﬁ’aﬂﬂﬂW’B’Wﬁ axT

Lo o A e
gratuaanzluaulsnsidalisne.

G@ILLE ’Bﬁﬂ"lﬁ -

4

quwqwqmul,m"'lummmqmmeuﬂ"-_j': :
Al m'lusﬂmfnq 5% W&, 10% mm'anl,ﬂu :
m@wmﬂmmmfmﬂn;mn'qua:mﬂ'lﬁ'lum
vTﬁ‘lsﬁmﬂfnLﬂi@: 5 nin Tandlunausuiavionien -
wwumﬁm@u'lm mu’m@m&lﬂﬂi”mm 100 uaaﬂmf v
ﬂﬂmm‘lm?"mmmdm‘im AduuarAunean

nga lmﬂm'ﬂqmu 100 f193ANT (mﬂm 5%) _f

(water-ioaded under ethano! anesth93|a) AN
ABuay Blsset (4) Tmﬂ'l-nuu'mmwwu'mun 200-;'--‘
250 n:ru m’l.umumﬂmﬁns@m@ﬁﬂm&mn@ﬂﬂﬂ-'" -

12% AU 5% ‘ufﬂdmuunm ‘:fa'luums'uuﬂﬂmqu S

'f]’f]ﬂﬂ']ﬂ’\f_ﬂu 30~ AOU’\V\VQQH?QF\ ""l\!m'ﬂﬂl‘ﬂ

uuuu 'uumfa'lﬂm water load T.mﬂn?fanmtﬂm
A7 3% 'u@c.humunm umm'luﬂaumﬂmﬁ@?__ o
mnuummmﬂm -external- ;uguiar'veln a@m'_
cannula (mtemai dlameter oauu) 'lqmum_'-_--
rn@u'\ﬂ'mmﬂfnwmmdmu mﬁfammmwmﬂm |nfuse'_ o
mﬂ,,mﬂmﬂﬁ”naumﬂ e’rhanol 3%, glucose_.’._.

zz%uﬂ., SOdlum chionde 01a°/omfal.ufaanu'._"

LW’E?HH’]ﬂﬂU’]‘II’Bd?'Nﬂ’]H R

- cannulate common carotnd artery Lwaf_’

uuﬂmmmum@@um R

- ¥ suprapubic cystostomy imﬂﬂfam

umamumau’lﬂmzﬁnmqwﬁ

Thai J Pharmacol Vol.11,1989

cannula (internal diameter 1.77 iw.) Whnszwng
Jaanazuds Dilasmeasnmislaroviewsatiiu
photoelectnc lamp m’LuanmWWmnuu&]ﬂﬂﬂnr
i potenttometrlc recorder (Servoscnbe) ing

weallauary 1 uﬁwvﬂuﬂ’uwn%mﬁqmuw o luy

. T e M = o )
Carwgurasduidunimiuiinduduiuventes

CfaanzAaund m'lﬂﬁﬁw'l.ﬁﬁnw'ﬁ’uﬂﬂma:fafanm

mum'ufa qmwuuwmmwum n

'Lun'\'rwmfaqﬁ nmqmwﬁﬂmqﬂwuw

. ﬂLﬂTEJ}JUU“ﬂﬂ‘Q’]N’JUﬂﬁﬂWQS[FI’HH’]T]@@N’]H’]’N'HQ '

5% ll.@“‘ 10% muﬁmm G '2 0. 1.1 %Lﬂy 0 & Nﬂ Pl

: LﬂUﬁ"Bﬂﬂwﬂ’adLﬁ‘NqﬂJﬂﬂﬂﬂ VIt’WJJ'HLl UREUIAN

q'nmu‘iﬂumm'nﬂmﬂﬁwn@uaglummwnﬂﬂ
mmﬂu '

nﬂsﬁnuwﬂLaﬂuwauﬂa\mﬂmmuaiu

'l'mﬁm‘mnm'Luuuwnmnu'\LLﬂVLLfaﬂnfaafﬂ@__' . __‘Vimﬂﬂﬂ'ﬂ\i NP

1‘nuu'u’nwmﬂfaqmm LD 50 mﬂqmm'an

'lwumuum 40 m muunm 250 na‘u LI.LNH@MR“’ :

10 FI"J W‘iﬂl& 5 L"'l’l lWﬁlNFJ 5 Iﬂﬁl fammma‘nﬂuna‘fan

mmtﬂumm'amqu@ﬂ 16 Falas 'lummmﬂmmm o

»'Lm"tﬁ'\mmmm 2, Amfﬂm WA vm 24 m‘im '

quﬂsumau R

‘U‘Ll“v’\ﬂ umunm LL‘R”’Q’?H'JUHUW\’]H wy

: ﬁmﬂaﬂuuuwmm@ﬂm 144U Faddnznigly
wmummm@m hlstopathology

' nﬂuw i m‘fanmnﬂm 12 5 N’N

9.
1

ﬂ!ﬂNVI 2 m‘fanmm'nwzg 'EO%, 125 N‘N (5 n§a/

1

fila nsuuwunm)

' nqw 3 nsfanmm'an 5%,2 5 m (0.5

nm/n‘ianmuwunm)

: nmm 4 nmnuqm’an 5%, LoNA. (0.2

nm/n'iﬂnmuwunm)



S49dsundndnen 07 11,2592

n'iﬂﬁhiﬂq’.iﬁfﬁuﬂﬂﬂﬂ:ﬂa\:ﬁqmmﬂéluﬁu
g e

'memaumfamqmmq 7.00 1 mﬂﬂﬂma"
mqunumummuu AL 250 NA,
uda 45 W Lnuﬂmmnmmﬂ?mmﬁ‘m@ﬂmﬁﬂqu
laltfatingq 40% méﬁﬂmuﬁ'\ﬁlﬁu viuRaradly
tfagnzlaifanndn 100 wa. fwﬂm'lqmuqnnwmam
LLuqnaumnﬂ'rwmﬂfaquﬂ'lﬂuimﬂ'l,umu

n. tAnau 250 N8,

1. ﬁﬂm'nmj 59 FUMS 250 NA. (12.5 )

p. Hydrochlorothiazide 5o un.+ undu -

250 WA,

ummnumuﬂﬂmnvwn 45 wm Wﬂ‘a“l.l 5

iotaa umf-z’m'lmum

TuAnFumsuas mﬂmdunmmq '(p_H)'--:_--
saailaamy T nsiiasuasiias vidaaviz

Fdusanliuan Nat waz K+

n
1 |
< !
€ o
3 {1
il
CR !ﬁ
=, ;
& Lo
s |
o i
= wh
=
= it
& :;'»i.'u:.."n ' :
T i !
::t.':-i'.-':u st
it - g -:","'"f:
Himike]
’h '-l -‘.ll 't‘ii !,}I'l,'l' E;
uml m i'ﬂl i “ ”g Iitiga
lum n ui[nll HH.L“ il Ilhl
;é ToE2mi
=3 g o
& e
s 5

' mwmmum N

pEnv R e O

AANISANEILRA91008

..:4..'...4'..'-.«: e ':. )
nsAnegrsdulaatazaesiieamanglu

'H'IJ.“UTJ Iﬂﬂﬂﬂ’i‘ﬂﬂ@ﬂd'ﬂﬂ“’]ﬂ’l'ﬂ\]ﬂﬂ 5% iLﬂL’ 10%

 Frinainiie 6, 2, 0.4 LAY 0.6 116, A MAHITUTNTLY
: (gﬂm) Pt e firudaesdmauttaanis

ﬁéﬁu"ﬁu.? nnimesadliigan 4 10

saniraminenmusazamdndy Idaaiuan

- ARARTa s uuTag AN TRt
AN P =R I pre
- dhwidadvaendend (mm'ﬂ 1) Hafla

wm'lmmmmuwwgmmmwmmﬁ*mm mﬂ

'qum7uLmumummmmfa"luuamﬂmunw"uu-
: ﬁﬂm'].,twmu mﬂwmumwummuﬂﬂmq; '

iazA log vaLf mmwmmﬂﬂmm iduni-

_' memﬁmuwuﬁnu'lu Log{tose response curve

AT (?U'n 2) LRI E AU

'. ﬁﬁ"')dﬂ’]ﬂ1ﬂ?‘1.l"l.‘ﬂﬁf«l@ll mwuﬁﬂma:mumnmu

5;’55;’?5:!;;- L
1 3
:;:*'::s::-;.g . W

il Imm ’”I g |d.'

||
"‘f

0B ml.

5% lnfusmn of the Pluchea mdfca Less

gﬂﬁ. 1 Nﬂ‘ﬂ’ﬂdﬂ'}?'ﬂﬂuqﬂ"\‘ﬂd‘ﬂﬂ 5% mfﬂmmuwumﬂaﬂm'nvmamm@”ummmmwumq

@13 water-oaded under ethanol anesthesia



Thai J Pharmacol- Vol.11,1989

ANINT 1 HaTeIn TR TG luuya

=y 3 o ) < = = |
4 HaANaIuTagaziuse  aady wWewile AaLLlu
_ . Ll?‘mmw_ i gt %o
enady L s uRRgET Wlnwa K+ alsenay
_ fam (Na.) .. AneRewaTARAY . (W) (wn). atl (ug): -

B% e 020 o 3250(29.6-34.4)  C7RI00T 0 g
= 04 709 (57‘.5—-7@5.2)' S0 2"5‘-_"- R -7
_ g 108 (1047-1729) 57 L ge 31z
1% SO0 728 '(5§.‘3"—7-6;'1)- | 700 a0t sg
S g e {(119.1:118.8) 57 - 40 312

08 507 (147.321589) s o s0 L e

AN 2 mrwuﬂ<1mmmm@mweﬁﬂu.mmanﬂuﬂa@”tm_

L ﬂmuwu'uu *Lr‘mrﬂa"n umwmwuauﬂﬂmqvtﬂu% At K+
fam (m) ﬂ’TLQ@EFLLﬂ“ﬂ’WWﬂF_I oo {an:

-3.73%1 02 133 (118-18.8) . T g
' S04 12 (205-223) 0 7.8%

08 28.8 (27.2-29.5) - 15.64

o oL . Cn 1 (pg)
1saf o S : il B 1s0;71 0 F

&
ER)

100 [

Taamzviiu

50

% URIAIUIU

: e . L Log dose
R LV ERRREE S O EUET R A - s - 1,9

10 20 5b 80 yndg

o

=i o g o e e &
g“lJ'Vl 2 mmﬂuwuﬁa‘zmwﬁnmuﬂﬂmq:mwmunummuwﬂumm



. - u |
Ji98715 FTIne. 00 11,2532

Lﬁm'mnﬁqm'nwdlﬂuﬁﬁm crude AN e -

rammuﬂﬂmmmmaﬂummmmmﬂ@mtmqmnwuw
m‘lmwmumfaﬁﬂ,ﬂqimammmrm,u@wnwwaﬂmu
mma‘”muimmnwa mumnwmmquﬁﬂmqwmu
athafoia mmmwﬂ‘lmmmqmﬂ“ mcu“LﬂLme’nﬂu

‘V]‘lJ‘j““ﬂ@U'aF;I(FI’JFJ wmmﬂ?”nﬂu'ﬂﬂmumuquu@ﬂ

N memuuu'lqmmwaranqw'ﬁfuuﬂaqudummm

"nwa“u‘lmmmmmnmmu‘l‘,ﬂmmwwﬂi:nfa‘uag L

3415?&@%@3@ﬂﬂTﬂ|.LmﬂL%ﬂuﬂﬁ@‘l‘iﬂﬂﬁﬁﬁﬂﬂtmaﬁﬂu
ﬂ?“nfamﬂmﬂ'lm_l“ mmm’lumﬂmmququﬁﬂmq

dilaan mmmnmvhﬂ:' ﬂumﬂunumuqu‘[ﬂl.tmm'mu

mﬂﬁxnfauiummﬂmg (ﬂJw 3) annihazane

T,Lll.mmﬂnﬂuﬂﬂ@159114uTﬂLmeﬂnﬂu‘lﬂﬂﬂuﬂﬁ“n@u

fmu 15.6 WN. @:Wﬂ,uumwuﬁﬂmmwmu 28, 8% ..
(mmam 2). dqumm’wﬂﬂuTﬂaLmﬂ{*ﬂau1@@@u’ o
‘L]ﬁ‘”ﬂ’ﬂ‘ufﬂf_l 15. 61;JTmn§‘u- anasduiaainy.

i 71.85% (709,72.8)  uAAwI1 ﬁﬁﬂ’i*’nwfﬁ o

'luumwumﬁ'uuﬁﬂma"ﬂ”ﬂmnqmﬁmm‘iﬂumm«nﬂu o

T T N
flrznevet dansdneunioanynbiudasnoz

Urznavedlueg  unentagldnaaeuaisdin,
1 9. o o L &
wusnlsznevdendtladtiiazieanaend

memnmqwﬁ‘nuﬂﬂmq 1estie1ang

Tudnivianed 'Luummqwﬁ‘nuﬂﬂmmwmu’lmm -

B aurawnmmmm@uu@nmumﬂn‘[‘]_lu.mﬂ qeu

- ‘Iﬂﬂfi“’ﬂ’ﬂﬂ‘aﬁl Nmmmnmqmmauwau‘luuumq'.

T,ﬂF;l‘VI']ﬂ’W LD 50 mnuﬂmmm@fnwumlmumm

i ‘H\i“llﬂ'ﬂu’]ﬂﬂdLﬂ?ﬂﬁJ'ﬂ’mW"ﬂ@’]urJu 5 ﬂﬁ‘u/ﬂiﬂﬂﬁ'u

L!'TVIL!HFI"J ""1’114’?11.4 10 Eﬂ’l INNHUFIWHLﬂEI LLﬂﬁN’J']'

m‘:'l"nwmr-nuqu 5 nm/n‘[anmmuunmtﬂumw

ufaﬂm'l LD SOTmum LD 50 (mg/kg)"luuumq
qy Ufanmmmuwwmmmmmu’lm A1MN"T
fwl.unmafww ‘Nmﬂmi@umﬂi@nuu 21y

' mswm’tumqmn‘luuuw 54 LD 50 mnnfn

5 nﬂl/ﬂiﬁﬂi‘u E]'E]'JTL]JH&’]?W1NNWH ’N'ﬂﬁ‘iﬂ’ﬂﬂ’]

uﬁmﬂnamnmmﬂumﬂuuwwﬁ‘lm -

,s 1 b9

3 100} P __// _
'GE /
s : v ,

3 R L

'3 d

S .

£ K+

&

&

. : log K+
4 8 16 3o mgof K+

P ) @ e y e =
140 3 AnmdniutTrwIes i udaanazil

i3
=4

. 4 3
Avtufuauqullunadenleeauluien



Thai. J PharmacoTTV01.11,1989

m’m_qﬁ 3 Nﬂmsﬁnmﬁmﬁauwﬁu’tuuuﬂ'ﬂn (LD 50)~

'na:mma-a o SERTEP T o mmuuumw Cidnwinga
s mmuuuﬂ'l'nﬂmﬂfaq Lm'Lummu T4

s R
.

nsentan o gi0s

o

"'nsanmm-ﬂwa s nfw/Alaniu ool L aeer

:). ’
x
(A%

"nmnmm"an o5 nfwAlaniu. oo U Bt

2T Te L
LSS Zem [
N _ S

S R M RS

0
R

nremientaag 02 niwAlani  ost0 L 3105

Ay M qu Umngm’luwumu muwunmuu ‘luwummumnmwmnnﬂummu
' 'nqn?@nmfﬂmquuﬂmmy mmﬁmmmm"mﬂ'lummfawmﬁﬂmw wum’luwumﬂﬂnauuﬂm

‘l:dmn ﬂﬂHﬂ’JUF]JJ 'luwuwmﬁﬂmw'l,m 7

TRV 4 uﬂm?ﬂnmqﬂﬁ'nuﬁﬂm':x'nfﬂqmmquluﬂuﬂ?nm*_

- nauwﬂmq L Sl ﬂamau 5 enfﬂm

muqu 30 F’lUV]ﬂnﬂH el Lr'mms pH. _Na__ o K+ BP . HR

ﬁ"mﬂ"u éso e 438 59 4738 1012 110/70 70
: u’)ﬂwwq 5%, 250° NA: L 8557600 4995 1264 . 100/62° 68
50 un 199 hydrochlorotmaade C 55000 4009334 19.82110/70 70

+ ‘Lﬂ 250 N@

urinary excretion of test group
urinary excretion of control group. -

* Diuretic action ="

sodium in 5 hrs urine of test group
sodium in 5 hrs urine of control group.

Safuretic action: =

" "Diuretic action Safu_t_’etic'action.
UNEN NG 5%, 250 WAl Tos5 o 2
Hydrochlorothiazide 50 wn. - 126 : 1226



- . o =4 ..
ST ANy TR 11, 25388

Lﬁf?au'avimﬂ@uﬁﬂﬁﬂﬂwﬁu'luu%mwudﬂ

] - R N I ey
unegaaneg 5 niuAlanfniwinealdialiiie. -

= = 4 a E -y ;
Wit (Fl']ﬁ'qdﬂ 3) @x‘lu’lmﬂnw’lquuﬂﬂqu

Tuhuﬂsnﬁ Tmﬂﬁa'lﬂuwaiumm'lﬁgmnj‘léﬁ'u

mmmm 5%@ mqu 250 R, ﬂifad"u-_ _ Taviafy -

AWMU 125 nFuFAMInAIAY (50 filaniu)

‘lmwmmura'lmﬂumu,mqnmmmﬂlumq‘“ﬂ?nm :

1N’II']@L!’1 Nﬁﬂll@lU’]‘r’J’l’JN‘llﬂ 5% LA dIUFBTIC

ac:non 195 wNNA hydrcch!orothrazude 50 un

FaTlan diuretic_action 124, dqumﬂmmm@_, _
saluretic action Tt hydrochlorothtamde 508N,

'luuﬂmnm’um Nmmmmﬂiﬂummmﬂumnnm i

SRR "wmu'\mﬂuﬂmfmumuu’lws ummwmmu._
mm-nwa 5% uﬂnmﬂfaq'lmmu’lmmm 5% UL :

250 HA. fﬂ"NT.‘IJLEE]EQL‘]]Huﬂﬁzﬂﬂufaﬂluuﬁﬂﬁ 975 un S

Rl quwm mmwu msmmmummumfamqm
daAuTadnay s mT.m u‘l‘,ﬂummﬂnﬂu'mafanm.

12,64 M. mol M@ﬂﬁli (mmdw 4\ mauuﬂﬂm%

5 Al FsENE e 855 3. @“mﬂtmﬂmﬂu .

TUBRNNA 421, 48 Hn. nﬂwmuu’maummunqu'_, .

muammwﬂﬂmravlu 5 "H’]I?»J\] WARL 438 N’ﬂ

lITﬂLLIFIﬂL‘DﬂM'HU@'ﬂnN’HDE?m mcl Fl’aﬂ[ﬂi‘ "JN-_ §

4 Bisset GW Rat urineg ﬂow Br J Pharmacol
L 172.86 1N, muu mﬂummmma 5% L;m*"r o

unﬂsgmmﬂiﬂl,mﬂmauu@ﬂnm hydrochloroth»azade

wAR IVl dE R sAsraslduRa T sl usanng”

:Lﬂﬂaﬂﬁﬂﬂﬁﬂﬁ

WaauanuaunriuldueadenoanutlnTagng

-5 fluafiunguaduan ANUUTIAUIRBALANAS

Fnarlianuulasndaiiawiniilunislieieg
u =
ATIRLD L
daarzidunmiiagulnsluld aosazld
oo ) wv | R A=li o e
’Lu‘sﬂ’nmm'lunnmmtmvmﬂ’nmmwmﬁlmnum
mnummmuﬂm?ﬂm wqwmmw'lﬂnmﬁmmmnm'

= ‘Iﬂﬁlﬂ’aﬂuﬂ ;@ﬂmmmﬂumau’lmm‘lqn@u'lﬂn

1 dA 'I,qm Ltﬂ”ﬂm”n’uﬂmﬂuu'lw'rmu 2 lAsanas
AR 2524 34

muﬂﬂmqwuramuu'lwﬂm quﬂ'ﬂﬂmﬂuulwaf :
wRgniswmed s wwmﬂﬂwm@ 2525

3. Ferry LM Medlcmal ‘plants cf East and

' 'Sountheast Asaa Attnbuted propertles and_ ‘
“uses 1980 96

Chemother1962 18 405 420



Thai J Pharmacol . Vol.11,1989

S B P O S TC TSI
S un iy 8y o

L s 17 10ITVIANT tnﬁ‘mnm ‘i’.'l'n 10, 2531 (VOI 10, 1988) daq muﬁ'la Tﬂﬂ sl Srsiant uaciod foomad

- wﬂttﬁ‘l-ﬂﬂﬂ ;wutmumﬂm 3 (mu-zmmm) m’iwm 104

' 'm"mqﬁ 3 nsidngu Ui 4 To asirmrernuazeuianigandnn

hézzcojﬁ:;r?: o | Nonmonograph Conditions .-
Category | " Category ii L Category %
None Antimony potassaum Ammontum chioride Potassium gualacol-
_ tartrate ... Beechwood creosote sulfonate y :
"chtoroform .. Guaifenesin "'_"_"'Sodrum citrate
“lodides " Ipecac syrup” ' Terpin hydrate
ipecac fluidextract ~ Pine'tar . .- o Tofu
.. Squilt preparations.- . preparations -
~ Turpentine ol (oral) e
' ”Caft'egcry N _: generaily recogmzed as safe and’ effectwe

Category Il ~ = not genera!{y recogmzed as safe’ and effectlve R

Cétegory 1 i. ensufflment data to classafy as safe and effectwe (however FDA
proposai to: change gualfenesm 10 Categow I) ' :



“3qed s undednea I8 11, 2532 9

sauvuie
ﬂ'lﬁt‘i]ﬁilﬂt%ilﬂﬂqﬁllﬁﬂﬂ?uﬁ ﬂ’]ﬁ@ 818
‘Zlﬂ\52!‘“@]52!&ll‘ﬂﬁ@ﬂ?ﬂtﬂ&lLlﬂﬂﬂﬂ%ﬂ'mﬂuﬂﬁ mﬁlmj

‘Uﬁ'lIS.WIH fowa CEGTERH wmam nqamﬂmm muﬁﬂmuum
: ' usz 98we LI.‘I'II.‘I'I!I\‘IEESSJ . o
A méuﬁqama umfmmam&mma ns\smwumuﬂs

N 'Companson of Drsmtegraiion and Dtssoluﬂon of Prraxtcam“
Capsuie Producis Marketed m Tha;iand '

Pramore Eerapong Somboon Jaerfee!a Kntsanapom E'ngkuptanon and Churee,oom_ ’
e Thathrengtham :_' R : : . RITREITS

~ Abstract
Prrox.'cam is a: wrde!y ueed oxicam. nonsferordal anmnﬁammai‘ory drug_'
N ' (NSAID) There are at least 23 brands of prroxream oapsu.'e oral dosage oroducts{;._-
" “marketing in Thailand; The United States Pharmacooera (USP) Xxir requ.'res rhe__
U dissolution tést for prroxroam oa,osu/e products because a drug with very' sifgh.'y b
a5 solubility like: piroxicam may possess a rate-imiting step for its absorption and
: _have the b:oavan’abmty problem.. The purpose:of this study was to evaluate and: :
‘compare the dtsmz‘egranon and: dissofution of the avai!able piroxmam capsufe._ o
products usmg the Unn‘ed States Phermacooere drssdunon fesi‘ for ,orrox.'cam:
. capsules. ISR R R IR P
- Of g brands of. ,orroxroam capsules evaluated 3 brands fen’ed to-meet rhe'- S
USP reqwrernenf And of rhese 3 brands, 2 brands ,oroduca‘s showed the slowest s
_ -d:smfegrahon The other 6 brands conformed the USP dISSOJ'UI'IOfl standard and ..
" displayed better d.'smregratfon The failure of the 3 biands produots to meet rhe__
USP: requirement for dissolution most likely indicates inappropriate of poor formulations ™
that could result’ in altered bioavailability ‘and should be taken rni‘o account by
' _'heah'h care prowders ooncemmg the s!enderd ‘equivalency. ‘and eff.'oaoy of the: -
" multisource ,oJroxrcam ,oroducrs avaifable in ihe market. This sa‘udy is also usefuf
- for guiding to seek the highly therapeutic effrcacy preparations and help to consider
which pre,oaraﬁoné'r’ieed'to be reformulated. However, drugs which have different
' : d.'SSO/UNOn ,oerforrnance were not necessarily. always. or szgmf.'canﬁy different. .
in i‘herapeunc outcome So itis needed to furrher sfudy Iherr broavai.’ab.'.'n‘y fn marn.



10

Twronduan (Piroxicam) iueyAus oxicam
’WJHHJW'."DUTTLWW@’]ﬂ']T“E]ﬂI.ﬂ‘LILi@ fmmiﬂam'lu‘lm._ .

rheumatoid arthrms WAz osteodrthritis varta

L'ﬂFJ‘LI‘Wﬂu Liﬂ“"LT“E]N (lu‘ummuﬂ“’ 20 Nﬂﬂﬂi‘ﬂ) UM

ﬂqq‘uu (- Fung 4o OaRnf) Wussmiannraed
TrmAyT Eeumauls uwnelurnassmadddsnwn

[ ) e inl
Tsenondiauaz Mt natmiledu i ‘ankylosing -

spondylitis, acute musculoskeletal disorders

wia 'lﬂmmfmm-:ﬂqmummmm Wiauddnaant ! 4)_

UszinA sz mm’twaummw‘lwmn?ﬁmu A

aghetiay 23 15N LL’ﬂ“"l"ﬂ“lJ@n’]?ﬂ’\ﬂ’N o u

Focls (Yung Shm) Piroxam (The- FortyTwo)' | L‘H'm“WIi‘ﬁ’]ulﬂ’iNLﬂﬂ"ﬂM’WUﬂJ’amufﬂ'ﬂmiﬂ’1 (The

Pyroxy {Shiwa Chemicals), Piram (General

Drug House), Flamic (Siam Bheasach), Med=
Piroxcarn {Medical Supply), Feidene: (Pfizer),
Sotllen (Medochemle) Flracen (Ch|eS|) Ammldene

(Ammlpsre Pharma) Butacmon (TP Drug Lab)

Calmapane (Chank|t) Felcam (A5|art Pharm)

Felrox (Seng Tha|) ifemed (Medﬁwe) Neotlca'_'*:‘-

Posedene (Pose); Roxycam (Greater Pharma), -
Roxicam: (Nida Pharma Inc), Xmann(Cennar
Poly) Lﬂumu ﬂmﬂ'\l,msﬂu'lwsﬂnfmﬂu 1 Lmﬂmﬂ.'
WLI’I?_I'LuiJ‘i Lwﬁiwwmm 10 m@n:m atﬂmumuma ,
AN T U AUB AR s U m’Luﬂmvmw

mmmmsfmm mmmm‘lwm n%uﬂmmﬂﬂgﬂﬂum _

U?‘H‘Vlﬂ’]\‘l "'] mmu Nﬂ mmwmu@unum‘@‘lu

"Lh‘uﬂ"a‘jUﬂ‘]_lJ\ILL‘W‘V]H“'Tﬂ"IEIVV]HLF]E[’L‘E"WTH’TTEI"ILFI?EIM N

fnummmnu LLF]FI’NU‘E‘HW?]'WIHN@W]??HHWLLWFIF]‘N' e

filE suanannt Barone wazanis®™ (vaden

nwﬂxmﬂmmmu‘lwmnfﬁuﬂmmﬂgﬂ 25 8im

Thai J Pharmacol Vol.11,1989

(brands) wazlwsanTuniida s afia ddfnan
ivmﬂ'l,uﬂi-:ﬂ {1 ﬂ‘:"‘mﬂ) apuanim (8 ﬂsvmﬁ)

Ao 'ﬂ‘j“’mﬂ) uﬂmﬁwmﬂ@uﬂmngm TRHAY

72 ‘HEJHWLWTFJ&HW?@ﬂ‘ﬂLLﬂNLiﬂﬂ?ﬂ uarietas 50

adgrTenlwsendusinde  (Heldunrguns
CPRREL vﬂwﬁmﬁ’ummmmu‘lwmn%mmﬂﬂfg@)

: _'lﬁd’lummsjﬁumsﬂmﬁfaummzmﬂmumﬁﬂn_

AfLuvsanigening

= g |4 -::a o & = = d
N19338ATIUAINTEYINTULN AT oL Naw

T g T T e o =
1.W’;"ﬂﬂ%uﬂ3-l Lﬂumﬂﬁ'ﬂ’mmﬂmnm’] 100 NATEMNAY Ltﬂ.,m?ﬂ.,mwmmmmuiwm‘nmLLﬂu

S unga auna 10 AadnT s e Raeluvieanans

Q’INF]Q’INLLWHWI\‘1ﬂuHTﬂiutLﬂ"ﬂﬁtﬂTﬂNLﬂﬂ’\uu

United States Pharmacopeia, USP) uials

gﬁmmaaw _ o
ANFI’J@EI’NEF"ILWE‘HN‘LWT'B H”I]Ll.ﬂuitﬂ‘l_f”ﬁﬂ 9 Bl

iﬂﬂﬂ’l?“ﬂ@&l’l'ﬂﬁﬂi"\u‘ﬂ"lﬂﬂﬁ HWN’]E\?’WQ‘VNQ ANy

ﬂ@dttﬂﬂ‘gﬂ Lm“mmmﬂ'luuﬂﬂ‘m ISRy
mm)u mfaumnmanu 'quuun'ufammﬂ"u,ﬂﬂ’na
(Thai N xkorn Patana} P|roxen (Codel Synto) 2 o - '
P|ro><|m (Thal Japan) P|rax (Pharmaland)-”

' ‘Vl"-!“’u’mﬁ“ﬂﬂﬂ'ﬂUﬂ"Jﬂ

' uqm‘lwmnmuﬂmlﬂﬂm ('umm 10 §aENF)

‘ﬂmm 9'“1[11?‘!“7"]1!’1@@ 12 u.m.lﬂnmw‘a’l'nmmu

'mwmﬂfaummmnmnm (él.Lﬂﬂ’{gﬂ) URTAT

'mmvmﬂ (éuﬂﬂmﬂ} m’lumswmmqmquim

Lﬁ‘EJﬂ"]]‘i’] F;l"]l.[?l‘i‘ﬂll ﬂuﬂN’]ﬂﬂﬂ’ﬂ‘U iudnerne

dangEn A B, G, DB FH I, JLW@‘luluum

f"l’]‘i"ﬂﬂﬂ’rNLﬂﬂ'aﬂW‘luwﬂﬂﬂi‘ﬂﬂﬂ'ﬂd LLﬂu tW@Hﬂ ﬂLﬂFN

: ﬁrgmngumﬂmmmnﬂmumnmﬁ'\ﬂmuum

' mmmﬂmmﬂﬂmmmm‘wu'ufaanmmwqu

ﬂl‘lﬁ‘ﬂ@k?«li‘ﬂ’l LLﬂwﬂ’I.LﬂlliJL’IﬂN’lm ?j’mmmnm

' m‘;‘uwdwﬁfmmm muu @nts AB CDEF

HIJ'Lu'wu Addlianedn wia wnnsmIINan



SIS ol -
AEdA A Ine 0 11,2532

Lﬂluml,m?awmu?ﬁw'lﬂ wia Fhugunianideln
LwFNLLmmaan'1sLLI"'aumﬂuummﬁwmﬂem'\um'\u
umnmqnu'tumn'immnm Liﬂ mm mﬂ'um
BT meAey iehl lasitims g

‘1I’DdL.ﬂ'g‘ﬂﬁl’lﬁ‘UiLHQﬂﬂ?j’ﬂLNTn’T‘MT’D'I‘N T.ma'luu

m'mﬁ’uwuﬁ mu 'U’BFJWQEI’) ‘Hi"ﬂ 'Il’ﬂ'l_lﬁ‘BVlEJ’ﬂ,ﬂ’]

n. mwmaaunwumnm (Dlsantegratlon fest)
mmmwu‘lmanmﬂu mﬂ‘naa“ 5 LLﬂL"g'ﬂ
LwewmﬂfaumaumnmnmuUSP XXiE (Drstntegranon
test for hard geiatln capouie)( o
mema‘faquawmﬂfaumﬂmnm (Dlsmtegratnon
" apparatus made! USP 19) ﬂi"l.ll.Lﬂ muauamuqu
84 dismiegratron mednum (mnﬂu) Btk
47.0+ 05 mmwmﬁaﬂ lmﬂqnﬂwau 'lwa‘enﬁmu

Ll.ﬂﬂ“tlﬂ Tdadlungnia (basket rack assembiy)
mamvmaﬂﬂge (muumud'nfaq; ﬂm&hm n‘m
'umu’ﬂﬂu.mummaq Lﬂmlmao’lum nﬂafauw

meqlu d:santegratlon medium 'luammm 29 -

32 T'El'l.l/‘lJ'W] WAZTY EI"’VIN&F]WQUYI'II‘HT‘N @id?"ﬁ"ﬂd'.

53° 57L‘i]uIFILNIFI§‘ Lla‘u'lm‘"a“mﬂmmaqm“n:m
Wmafmnu beaker zsmummm WaLTY a"qqﬁm
‘]J'ﬂ\i(?l“‘ﬂﬁ"]l?l’m'!’m‘nu’] 25 wumtumi qummmaum
Lfmum::nﬂm'tu dialntegratlon medtum aum‘"m
Noﬂqumﬂammum“LLnNmmaanmauuum

i, nﬁa’m’ﬂﬂﬁﬂmﬁam*m*(DissoEu’ti’on test)

Sdenlwran@uan unetheaz s umlqa (e -

YiRRaLMANNNSAEANER USP: XXHI (Dissolution

test for piroxicam capsule)(? 8liall =

. e Lo ol el
S0 IATUNAITAERIENTAINGE | IRALREULLL

Aselunseiwizating - waldfioulmd: pepsin

(simulated: gastric fluid TS without pepsin)

2

4U7U beaker A% 900 HARANT ATATAIENTAL

11

ﬂ'f“'n.auﬁdﬂ mﬁfau;n'q (sodium chloride) 18N
LLﬂ m‘mznﬂfa T(NY 4.3 Aaaans ‘l’ﬁﬁth;%umu
9oouﬂﬂam : e

) 2 mmmmmq'mﬂﬂuwun .smmuammﬁ
(maxsmum absorpnon wavelength X max) 2wy
aAay mammfjﬂu'lwmnfﬁmu (standard solutron) '
mmumumm?gmu (mmwmu 0.5 AaAnTi/ |
fadamT). LWTUN’Mnn’]i‘ﬂ"ﬂ"]ilﬂﬁﬁ’lﬂi‘@n‘mlﬂu?
mmTgﬁuw'l,-mﬂumnmwutuwumau (P;roxscam
Reference Standard) 125 fiaaniu W methanol
u?‘mmﬂsu 250 Hanans ('1'11 volumetrlc flask)'
Luemaqmwamm’muwﬂqqmauwummmum'
qaﬂﬂuu 'I,uu'lm?avwmmm?ﬂﬁum 2 maﬂmf
Lamwmum?a"munm (f-mn'ua 1 auuﬂ“mmi '
ATL 160 umxam? Limu’ﬂﬂmmma‘rﬂmumqmm
(N max) Pttt spectrophotometer (Beckman __
Acta c HI) ﬂmnm’ﬂmm X max Lmnu 334 nm"

B 3.‘ tmwuma‘ﬂ“mu '1wmnﬁu.ﬂu mmsﬂnu'
Ansnddis 2,3, 5, 6,7 uas 8 'lu‘[mniu/maams'
Lwnmm'mmn"wqm_l,m (absorbance) i }\ max
Tshiansazartanpgilnsanduay arnndidy
0.5 NAANTH/ARRANT 11 0.4,0.6, 1.0, 1.2, 1.4 WAL
1.6 HaRANT MINANAL Laaawmummuman?ﬂ
(anda 1) ~ufiiiiamsnsu 100 RaRART Ud
At nnsgauasfina g ARy 334 nm
(N maxXy B lanasansa (zEaiaar Ay
WaduiuAnnsgauas)  Usinginldnividuns
fia7 slope 0.0802, inte"rcept'o 005, coefficent
of’ corrafanon(y ) = -'0.9999 use coeffrment
of determination (v2) = 0.9998

o, Lmuutm‘fa\mmﬂaummwma( IR R
(Dissolution apparatus | model USP 21} lae
ﬂ%’um’?“faﬂﬁuquﬁqamwﬁq 50 IPM LAY ALIAY



12

qruunilzag dissolution medium mq’Luwuﬂfa

q

ma‘ﬂ‘rﬂ'mnmt,nﬂfaw'lml,mmu'lq (beaker % 900

Nﬂﬂﬂlﬂﬁ') luegrvmw 37.0% 05 faqﬁ'wnm*nm
'Ldmmsﬂu'le‘fanml,ﬂum"wmaeum'l.um”nmmq

ﬁ]wﬂ‘j"'lﬂ" 1 LLﬂLI'g’a (muumu ¢ mznin. mfam_
I’l"lﬁ‘ﬂ@ﬂ@déﬁj‘@) ue@um nﬂﬂ\ﬂumm sy
nfrmmﬂfalunum"nwaemdmnnu beaker 2 564 0. 2'_
LmumLummmummwuwweeum m"m’luma"_'

@zmensmmm

s, fnan 1,35, 10,20, 30, as uﬂ,, 60 u”m"-'
'mmmm"munmnaemnmmnﬁm beaker mu:
nfr.,mwn:rea (Whatman Noi m Mrllrpore'_'__
fiter O & mroron) wumm‘q@: 10 uﬂaam wmu;__
numummvmﬂnsmmﬂe'luu ’]m'lﬂr,muw mm,_'-
10 umﬂmmunummnmﬂ?mmwmmm me_ ;
nmnﬂ@lu Beaker 'Lumvr uqmm mmnmrﬂ':.
ﬂuum'h_lmm’m'w@ml,mmmmquaﬂﬂu 334 nm'_

Ltmmmw'lé'ﬂﬂmmm ‘I-"i’]ﬂ"]ﬁ"ﬂ&lﬂu ’ﬂ'ﬂ\‘ir‘l’lﬁ‘ﬂ ﬂ’]f_l :

( o drseolved) E\’\uﬂﬁ\‘i‘

. absorbance X Ll“'mm'r

' mg dreeo!ved =

% dissoived = _'
“mg dissolved R
mg fabelled amount ; % 100. -~

mmmmnm WAZAINIAY mwmmmmu
‘menmmmmﬂﬂm mnmmmmeu 6 LLﬂﬂ’HﬂLtﬂmd_
’Lu@nwmvﬂummmm + mumwruummﬁmy_
(X+SD me{,fﬂumﬂm :mmﬂ,mwmmmmu

1W?@ﬂ’HLLﬂJ~IT°’H"J’1\1 g ’]]‘LlG] ']"IE-JFI"J’HJLLFIHFI Nﬂu._

fam\muﬂmammmnmme‘luime’lﬂmﬁ Analysrs

of Varlance LLﬂv Leas’( Slgnlflcant leference_

Proaedure _

slope x 1000

Thai J Pharmacol Vol.11,1989

wamﬁmmaa\a
1. anum %ﬂ\iﬂ'lilﬂ'l“?lﬂ'ﬂﬂ']tﬂﬁ!l&l

EI’TLE]??JMiW?‘Bﬂ']]LLF‘IMLLﬂﬂ“Eﬂ V]'Ll"]!a.l ’W]ﬂﬂ’axi

nJummmuwlmkﬂdmmumum Lu@nemtmﬂma

fafan Ltﬂtﬂﬂﬁw_] mm me’luwmﬂ mtmseu A
I.Lﬂ“' B ummumux,ﬂunfauummn j'umm'luﬂmmue
daumtmﬂmum@u ’]ﬂma@ummmmﬂmm Lﬁfa
r,e'rmummmnwm’m@nwmvmﬂu LLﬂ“’ 'lumnue
mueummmu A LLﬂv
A mannwmaaumstmnm .
mnmrwmﬂeqwm’r ml.mmww’num fins
u,mnm mdu (m'm"n 1)
ﬁ uamwmﬁaumﬁa-aw
_ mnmﬂnmﬂfaa wmfr eﬁtmsﬂuww«num um
mmr ﬂummmvmwmﬁ 1,35, 10 20 30, 45, LLﬂ“‘ 80
ot cNu {wn'm‘n 2) : _
Lwewmsmﬂmmmm”mrmqmrmseum 9 mum

EL@ u’m’m"ﬂumeunummmmwum EJ’]%W‘EF;IN | D E

.LLﬂu H um‘;‘eﬂmmﬁ@vmﬂ'lul,tmnmanu@mauuﬂ

mmymmnmmm 20, 30; AS;Lﬂv 60 u’m (P)o 05)
(ﬁ‘Ll‘V\ 1) LmeLmﬂu E Lmu H Nﬂ’\ﬁ"ﬂﬂﬂ“’ﬂ’]ﬁ‘ﬂ”ﬂ’lﬂ

LLWHWNQ’]H?J Eﬂﬁ‘ﬂN I @H’lquuﬂﬂ’lﬂm‘ﬂmﬂ’l S I.Lﬂ“" 10

e
wi

mtmmu J u,ﬂu F umreﬂa“‘maﬂ”mﬂu
Luﬂnmanuee’mmuemﬂcgmmnm Flom 3045 LAy
60 U (P 0.05) - wrkimnenariueehaiiTeidndnymna

aq'-d' oo T . e <
AR VEIRT 3, 5, T0 LAY 20 UMW als: amdeu F

l.mz_."_ J: Enertas s EARAN R ANE SR |
eﬂﬂuﬁﬁ’ﬂéﬁmmmﬁﬁ Fiamn 20; 30, 45, UA 60 1A
(ervsiatiay. F LLmnmwmmmeu 1 adhaliiuddiny
NADRRREAN TGN HASLTAAN T u'm)

C s A sy B HieTasaznisazanels

LLIFIT]L?‘I"] ﬁﬂU@El’l\U-JUEIﬂ’lﬂ un3a OARAEANsvIRgaL



. . = .
9819 tndgdnen 0 11,2532

[’Tﬁ’Rm 1 itﬂﬂdﬂﬂD’TTLLE\I']I?]"Jﬂl@d?.l%l?lTHHlW?@ﬂ’DLLﬂMLLﬂﬂ‘ﬂﬂﬂWQ°']ﬁﬂ?h’?ﬂﬂﬂ‘ﬂu

D|5|ntegratfon time (U#)

13

AT S T T A A T
12 3 4.5 s x£SD.

A 775 11.70 17.2"_:5 17.38 17.50 2617 1629 £ 625

B 15.00 1517 17.83 17.50 2000 2083 1772 £ 240

c 242 308 333 j.s"a}__ '3.8'3.--':1.*;7_.' : 340 £ 0541

D 225 233 250 -._"2.7'5'- ':-_2.53 _ 2;92' o260 X 0.28.

E 183 217 258 483 733 758 472+ 279

F 872 7.25 742 7.83 800 8.08 755  052*

H 203 2.25 275 202 337 4 13 Cog3 £ 07

l 238 308 325 412 435 s as7 £ 051 i

J 208 2.30 2'.353'3.35_-'53'."

667 - a9 E LT

LI Lmnmqmnmumu’](ﬂmu E) famouuamﬂmmqﬂnm (P(O 05)

*k

#

(P>0. 05) me A LLﬂ"’ B Nmmm,amumnm’l\‘mn._.f St
mwmu C LLR"H%FIEENQH ’]ﬂmquuﬂmmmmqﬂnm'; -
wmmm\m 10 u'mmulﬁ u@nmnu mmsﬂu A B
usx C mnmmﬂﬂ:mmxmﬂmm 45 u’m mrm
Soua 75 Hail i A, B uaz- c @q’lwm '
WP UININAARLN IR AR AT Lany

aNFny (USP)

Fgasnd

TwsanBuan  Thigussimneinedniay uay -

Ao & ; : N . )
anrtlhanfinnausanan phenylbutazone s
toimetin(®? uazzihaemnureelézna e indome-

thacin usz aspiin(1®) owsseslnsanduan Rafly

S Mwwsvia el ssnAlye

g
o15-300 U

wanAnsanaiiag ’] @mquuﬂmmmmmnm (P ( 0. 05)

VLW?'EI n"ELLﬂiJ nnmm‘nﬁlm@mmum AN NAL

'ﬂ’l‘mi LI.R“’%’NN enterohepatsc recirculation sy

- -mwmmﬂfmm_mmmmm@wum’lumm el

UATPIANTITHLIT LG 9T 0%
el 1l L’Lﬁ]’f"ﬁﬂmﬂmm’tu@amﬁmﬁaﬁu
maﬂﬁ’d&’uﬂ? NN 2 - smhm TR AL
45 50 ‘mimf” '2) Ltmtumﬁmnm‘lwmn‘nmu

ummmymﬂm@um (solubnny) Lﬂuﬂmmu‘nufaﬂ

'mn (1 21,000 - 1 10,000 - ﬂﬁmmmmmawnu

AT IEUANGT (VTq disintegration uaz deaggrega-
tiori e dispersion rates) UAzERINMIAYANES
pwFsen (dissolution rate) eruresnTTaTanens 1
1 . 1 dy =f o o a (=) =|

el windnmisasnsUiiwaaaiidym

\REfUmMIaRTY, bioavailabilityuas bioequivalency



Cenewd 2 AtnnsszatesesuTinianduanualgante iimaseiluna 1-60 wi

P {AUAZIBINHAZAT _ _ 5
T uW L pawWs s s undl w0 zound o spwl a5, Wil 60 WA
AL 123 £126° 134 £ 146 134 £ 146 172 21315 - 228 £194° 315 £224° 1 379+ 209" 450 & 147"
B 0.26 £017 026 + 037 g 0.44 + 022 149 + 006" 254 £023° 430 £ 085" 663+ 1.077
c- 0.83 £ 012, 557+ 743 1559 + 1240 30.36 £ 776 4142 + 825~ 4849 + 852  54.05 + 10.05° 61914 7.91°
D 0.67 *+ 0.63 8.25+ 794 © 4456 +19.97 7431 £ 1746 97.47 £.3.09 9844 + 207 9874 + 186 9874 % 166
E 284 = 3.47 7.97 £ 483 . 2757 £ 721 67.95 £9.08  90.98 + 833 . 0499 + 699 ' 0719 +7.40 - 97.99 * 7.55
= 0.74 £ 0.82 093 + 102 - 361 +382 2093+ 854 7602 +11.08 8710:+ 615 . 9249 + 2.76 - 94.74 + 3.02
H- 613 & 712 1115+ 1280 3200 + 1927 6615 + 1316  91.30 + 636 9470 + 552 9677 + 293 - 97.03'+ 2.43
[ 0.41+ 042 2319+ 1784 © 5972 + 2517  87.96 £ 1.98° - 97.67 £ 213 - 98.30 + 184 - 9830 + 184 . 98.30 + 1.84
J 1.98 % 1.00° + 327

100" - 16.59 + 14.77 . 4545 + 1616 7174 1449 86.97 + 404 8939 + 414.° 9060 + 3.39 . 91.05

= aAnAnanTUABY . atilus Aunain (7 P<0.05)

jZA

686T°TT°LOA LOJRWARYd [ Loyl



MsAns aadainen. I 11,2532

100 4y

15

60 -

o

% Dissolved.

20

---,---.M_-__".,”. Le e e

o :ﬂJﬂ 1 nm«hmmmnﬁm”ﬂ"ﬂ'u@m%mwﬁlwsanmmumﬂ% A B C D E F H fLL'ﬂu

muﬂ:“ tLﬁﬂdN"ﬁWﬁ‘ﬁﬂun’ﬁﬂ"ﬂ’]ﬂﬂ'}M USP

3 u'm

ﬂl@dﬂ’]iﬂiﬂlﬂ@ Lﬂﬂ’ﬂﬁl’lﬁ‘U'ﬂ’ﬂdﬂﬂ?ﬁﬂLN?ﬂ’]@dﬂ’]MUﬂlH -

R L e AT iy ety o
Lmﬂ?ﬂm' TN R AN A AT

ni%uﬁ@‘d&“ﬁﬂ%ﬁﬁwnﬂiﬁ*ﬁﬁﬁtmb/‘n?énm’mﬁﬂdm&

ey famqimm“mnm?mmwuradmmmulm I

llugnana bioavailability LLﬂ“"lJﬁ‘ ﬂmmwmmm
msammm’lﬂ um @mmummmﬂwmuﬂqwmu
Lmﬁm,nﬁfrum@nmnma sl
TR ﬂwa’luw@fmwmmq'lummm‘l.’mmummmﬁfau

WA bioavailability angerlumilal ! nisviedeu

'I.uﬂuﬂ\uﬂmﬁmm;@wGa::qmmm’urﬂ \?EI'WLW?HNU%?’I

mmmm@umm

“ﬂsﬂﬁl@d“ﬂ’]ﬁ‘ﬂ“’ﬂ?ﬂﬂ E['Nu@ﬂ'i’aﬂﬂ” 7 5 VIL’J'Z‘I’]

mfa‘lufama'lf mmmuwummmmmm’lm Li.r&::
uﬁcym'l,uwfaw@amm"mafm@mﬂniku‘lﬂnqmi
mm’nmfmsrf[mErmwwwmamsﬂuﬂnL.mnwammmimmmu
mnmnmmﬂ@mmﬁa‘ummm ﬂ’]FJ (dlssolunon rate~
limiting absorpuon) u@nmnunﬁamuﬂns il

ﬂs"ﬂmﬁmﬂm@ammmm (efﬂcacy) am"*/wmmﬂw.ﬂﬂu

4"1'.!@\7&’IWIE‘EINWQEI L’ﬂhmﬂﬂuﬁ”}ﬂd’lu’ﬂ m{,mmwmﬂ

gl e AT AICT Ay TR AR

e i e e A e R
WwWiAuandsnsuiinmedeunlad Tdun - digoxin,
tolbutamide, prednisone,” chiorarphenicof, fiitro-

furantoin, oxytetracycline, tetracycline, griseoful-



16

vin,spironolactone, Warfa'rin'Lm"mam@'ﬁmié’mau_j'._'-.“f: '

w'lu"bnﬂmm@um (NSAID) nJumu )

USP XXI~ fuuansn ml.mmu"lwmnfnuﬂu_

waLl Fhinnss AindF e TRaE

v e : R
FlasRn AL ALl UANTAYANENIAINGRE  (simUlated
gastric fluid TS without pepsin) atharies 75%

. R A e
ﬂ’\EI'L‘LJ 45 UIW LN@‘.['HLﬂﬁ’aquﬂﬂﬂﬂﬁuanﬁ:ﬂqﬂmqu

USP uiuil 1 uagliuyisiay panaud so pmi7#)

ANEANTVAFAUNITURANAT
: o X I~
YAPUATEIVIY ¢ TR WikENFTen A daz B Hed
miumnﬁo'ﬁﬁﬁqw A8 1629 + 625 Az 1772 £ 2.4
=l 5 e . = < TR e
UMW - (A0 1) TURNAWANNENiFae
0 [ + du.o-, - |
Bl ) vdedn 7 i esndhitd Al wmze
A wz B dweretieniigeve Po Weaazed
2.09:% WAL 430 +0.85% m”mﬁ'ﬁu' AR 45 U

(ﬁhﬂa'ﬂ 2) (i‘ﬂ'ﬂ 1) dafi e A uar B ‘-N-:'_':__'
'lmnmmmumfaqmmmw@mwﬁamm ez
nm'ﬂmmmmﬁwuﬂm‘lmﬂmmwaqmnﬂsumﬁﬂwﬂ _

Ii8 ma'nmmmmamﬁfmmmﬂwﬁﬂnmmwn‘: Lmv

eﬁ.mmuuﬂn

_ mmmwmlu ﬂ’lLﬂ‘J‘fJN A e B unm@mnm: g
Lm;mmvmdlum fmqmﬂmnmww Auaz B #
grssiitl (formutation) s \mu'lzm mfaumﬂwu:'
mmmnmw‘lumm”au) mqvmulﬂ@'mn’rmmﬂ’)-
n'wal'l,umﬂ“nmﬂun@uuﬁq umu LLﬂJmemm-
m”mmmmuwnmmmn anvawﬂwmﬂfaummm”muz
nwum mraﬂumm‘mmam (60 mw) mma‘ﬂum@u_'
Lﬂunfaumafaﬂﬂ"l,um”nm n’mmmmmuum‘m”mam
mnfaW@anmnm‘lmﬂnmuﬂu ﬂg'lu‘a‘ﬂw‘lmumﬂ_'
(a:nu 'luﬂ.l base H‘i"ﬂn‘i‘ﬂ) mfa qmnmu‘lwmnmmu'

mmumﬂwﬂumwnu u‘r@u exuptents @uqﬁ‘l’d -

uuaamuﬂammuﬂ’mlwmaam'ﬂmmmn“nmumﬁ‘wﬂm

‘1

WA¥NTATAY

Thai--J Pharmacot:Vol.11,1939

. J 3 ~ e df..aa
CBAUN HWEIF]TQ’S}WU'J"] EJ’WLF]TEFN‘HNﬂHIN’ﬂHﬂ‘lﬂ

Niﬂﬂﬂvﬂfﬂiﬂﬂﬁ‘ﬂwﬂqﬂﬂﬂuu ﬂd'ﬂ’l'ﬂLﬂﬂ'ﬂ’]ﬂﬁ‘ﬂNiﬂu

'lﬂ"lmfauqfanmu enfiron iR visesnus vite
mfaummmw w:ml" mmm‘lummuumnm Wi
'lum:mnumm’hm@wm‘;az_tﬂug VRN TURaY
m'ﬁtﬁm n'wﬂuddu?anwﬁﬁﬁlu‘ﬁ u?*a"[ﬁvi'hmmsmu
muumsmn wmamfa"lﬂa 1 arsRoslwsanduay
*nn"numwmmwmmuu P mmmﬂg‘lummﬁ']u:
m@qmﬁ‘ﬂmmumﬂusﬁ@mem‘fa"lu (potency) Aa)
fiBinausirsuing 925 - 1075°/oﬂufamu,fw'la An 10
faans el - Tl '
1w C ummmnmfmm (m’mqv\ 1) Llﬂﬂ’\‘a‘
caniidlaideni naie mm as U viennGy

Aaail EJ’]W]TEIN C M?@Hﬂuﬂqiﬂ ’i‘YIF;II;WEN 5405t

o
10.05% il (R399 2) m;mmu C Aaladidn

s uﬂm?mu'n@ama'ﬂmmﬂmﬁﬂtmmr:nunu Taduviin

mmmmq*1mmfamu‘lﬂ‘lﬂwm’[uwmmu C ladh

u1@ﬁﬁﬂu'urama°nmmﬂmﬁ@m:rmma"l,ﬂwdutmmnu

EI’\LE]‘SHN A LLﬂ“"' B TﬂﬂL‘ﬂW’\“"ﬂE\’Nﬂdﬂ’]mG\@'\ﬂ!'I'Ti‘

' wmmmm wm‘lummﬂ -'

mmmu D E H, !, J un’mmnmwmwa "| fiu
numtmsﬂu C mmmumé'numu (G, D E.H LY
umsumnmﬁ‘lmmnmwvmwnu@mmuﬂmmrymc
At mum‘ﬂu F umﬂmnmm’mqmnmﬂ 7. 55 %
052 u’m) Lm Lcmnwmnmmmufau ‘]wnm (ﬂnmu

mm-mu E). famquuﬂmﬂrgmmnm @m\ﬂmmu

'mmmu D E. F H, I J um:rﬂ mﬂwmmmﬁﬁ'm

‘Ilfadmﬂ'ﬂﬂ’ﬁu@ﬂ?ﬁ’ﬂm?ﬂ']ﬂdﬂu _ .
LNﬂLLﬁUULWEI‘UP’I’]ﬁ‘@Hﬂ” m‘m“maﬂmm dS mw

‘Il‘ﬂx?ﬂﬁiﬂf&l“1ﬂﬁ‘ﬂﬂ’]]LLﬂNLLﬂﬂ“ﬂﬂ wu’lmmﬂ@um?

"nuﬁﬂ.ummnm WU’J'\'&'}N’ITHLLUQH’\LF\?HM@@l'\llﬂkllu

3 nam@ nmm 1 1mttn mmmu IDEH me 1)

I
=1

‘UQJJﬂﬁT@ﬂﬂ”ﬂWiﬂ:ﬂﬁElﬂQﬂﬂ EI’]LFI‘J‘EIN'VT\? d ’numu



415813 ndoSnen 0§ 11,2532

Vh-luﬂ']']ﬂ-}l.liﬂnﬂqﬂi"ﬂqqqnunqﬂiunﬂN’ﬂﬂ’]J?Ju’ﬂﬂ']ﬂm
'm\mnm'lummuﬂ.,n'ﬁ‘ﬂvmFJLLmumnmqnummmu
'wuﬂfaauq(F J A BC) @mmuﬂﬂqﬂmmmnﬂ
enutineien H uas F laanshai NN 7 2 'l
erwpie: F uay.
'mnmnﬂmunummnm nmm 4 athaThTrdndtuin
'ﬂnm :.mmul" ﬂumfmmﬂ'lunﬂu mmwu F uay

J ‘lummu nﬂum‘lﬂun ml,mmu A B way C

(gﬂm) Lﬂunﬂmmsfaua"mﬁmmﬂmwam Uz
umnmwnunquﬂ 1t 2 athalhTadArunneatn

nauuum n’]‘iﬂ"ﬂ’]ﬂﬂ\'!llui'ﬂ”lll’]ﬂ?ﬁ"]ulﬂﬂ’ﬂﬂ’]ﬁ“l_ltl,ﬂﬂ .

ﬂuﬁ@mn’mmu

ﬂﬂ’lﬂﬂﬂﬂﬁ‘ﬂklﬂﬁ f_I"II.GITf_IJJ‘ﬂu’]N'mﬂWﬂ‘LIﬂ\‘J 9

ia umtmmwmmmw‘lmmuﬁmﬁ'\uwmtnﬂmz

ﬁﬁ%’uamg@_msm_muﬂ. Ao ewfolr - A B ua

N <R RN FULTE ST
G erumiTend o ailna A uuAnA1a Ul

bicavaiabilityuaztherapeuticefficacy gl acios

:'mmmmﬂfaqq'wma'lﬂawm uﬂmufau q ’ﬂn‘Hﬂ"lF_I'DF_I’N
' wuuamfamsﬂﬂ'numuﬂnmumqnm‘m.,mﬂ(‘5) LTy

APELMA (° atﬂnﬂquwuwmmﬁaumﬂmn)ﬂnwm., .

Nﬂn, ﬂ’TTLﬂﬁ‘EINIﬂ’TJ‘ULL@Zﬂ’]?N@W, ﬂ?mmu,ﬂ:ﬂs:mw _

T PO N IY
dpsewnTAsUUsEnTe - FunuuhAY,
wpangAn LA (géstric emptying time uaz
intestinal transit time) (Baflu stirring effect), &7
= =i'u 1 3 | R '
auyiulszniusamme, pathunes - And 18l
s el Y .. Il
nsALe N, uuAnElunsRue N, tFunniaea
4 X . L Y
A, Taashs - reanadueng nluavanii
firstpass metabolism (fu Teasfu mTaald uay
v an - o ¥
AT lumaFenns) uaswlivaliseenewndy
Hilurigwhmmaseus bioavailabiity 18l in

vivo Tettannzeehatidlupusely -

_ (sﬂw 2) ‘H\iNﬂ"l?’ﬂﬂﬂvn"liﬂuﬂ"lF_l"

. = R
naFuumA.

17

drraunas idteteuan Auensiml Ansin
. JE o w nv
- PldngounRaiFuais ey Ao

g _v-':-(.d' w PR EERRED e
figetiust AlataeAnonaimisatin

lanaisanede
1 Pf|zer Laboratorles Division. Feldene
i (plroxn:am) product mformatlon New '
- York; Ptizer, Inc 1986 '

2. DesjardinsPJ. Anaigesrc efficacy of_
“piroxicam in postoperat;ve dental pain;

o AmcJ Meéd 19881 84 (5A) 1135 - 41,

'3 Brogden RN, Heel RC, Speight TM. et al..

" Piroxicam; a reappra|sal of ifs’ pharrna~

i cofogy and therapeutlc efficacy Drugs‘.

1984728292323 -
4-;-'-"Reynolds JEF Pwox;cam tni: Martmdaie
“the extrapharmacopoeta. 26t ed: Lordon,
The Pharmaceutical Press 1989:: 37 -8.
5. Barone JA; Lordi"NG"'Bye'rly"WG Colaizzi
CalL Cornparatwe dissoluition pen‘ormance_'
of mterna?ionally available: piroxicam
: -'fproduc:ts Drug Intell Clin Pharm 1988,
22 35-40"

6. Committee of * Revision: t-he ' Unitéd'- )
States Pharmacopeial Convention.
Physical  tests and determinations :
Disintegration. In: The United States
Pha:r_ma'c'op'eia XX1I (USP XXI). Rockville,
MD, The United States Pharmacopeial
Convention, Inc 1990 : 1578-9. ..

7. Committee of " Revision, the United
States. Pharmacopeial Convention.
Monograph for pirox’icam' capsules.
in: The United States' Pharmacopeia
XX (USP XXil). Rockville, MD, The
United States Pharmacopeial Convention,
Inc 1990 : 1091 - 2.



18

8.

‘Committee: o6f Revision,
- States: Pharmacopeial.: Convention,
_'_'_Physmal tests and - deterrnsnatrone
‘Dissolution.

n:The' United States
Pharmcopeia XXII (USP XXII). Rockville
MD, The United States Pharmacoperal
Convention, Inc 1990 : 1578-9."

.. McEvoy GK (ed). Plro)(lcam ns AHFS.
- Drug informatron 89. Bethesda MD,

. The Amerrcan Socrety of Hosprtal Phar-

10,

macists, fnc 1989 101428, - .
Flower RJ, MoncadaS Vane .JH Anal—
gesic - an_tr_pyretrcs and antnnflarnmatory_

- agents:: - Drugs: employed in the treatment
- of gout In: Griman AG Goodman LS,
Rall TW Murad: F eds. Goodman and -
Gilman's The: pharmaoologrcal basis:

-of therapeutlcs T7th-ed: New York;
Macmrifan Pubnshrng Company 1985':

'.'674 715

Rt “The Unrted States PharmaCOperaI Con-.
g _ventron Anti rnﬂammatory analgesrce .
i nonsterordat (systemrc) In'zThe United

L States Pharmaoopera Drug lnformanon_ )

“the ‘United”

Thai J Pharmacol Vol.11,1989

“(USP DI, volume 1A * Drug information

-+ for thie health care professional9th ed.

o

.. Rockville, MD, The United States Phar-
_'macoperaf Conventron !nc !989 386-

436

“Hobbs DC. _Piroxicarn pharmaciokinEtios':
- recent clinical results relating-kinetics

. and plasma levels to age,. sex "and

14,

adverse reactlons Am J Med 1986

81 (suppl 58): 228,
13,

PMA:- s Joint Commrttee oh. Broavaria-

. bility.-.Therole of dissolutron testlng

in drug quallty, broavallabahty and bio-
equwalence testrng Pharm Technoi
1985 ;9 :62-86. : : :

-_Fiowiand M TozerTN Clrnscal pharma-
" cokintics ._con_ce_p_ts_ and. applications.
~+ Philadelphia, Lea & Febiger 1989 -

15,

Center for Diugs and Bidlogics, Food

-and Drug Adminisiration. Approved drug

-~ products with therapeutic‘ equivalence
_._'evaluatlons 7th ed. Hockvr!le MD,
" Department of Health ‘and” Human

e '_Serwces PUBlic Health Sefvice 1987.



A ndeaney 0R 11,2832 19
ERTTE RN R T

ﬁ'a"lS.Iﬂﬁl\ﬂﬂ’lﬁﬂ‘?’]&lﬁ‘i’l‘]\ﬂlﬂﬁﬂ?ﬂﬂ’lb‘ﬂﬂﬂ’lﬁﬂﬁ ilﬂﬁll‘zl::-

lﬁﬂﬂﬂlﬁuﬂﬂ\iﬂm%ﬂﬂuﬁll‘i’lﬂﬂ &l%’l?‘l’lil’l@ﬂ&l‘!ﬂﬂﬁ -

- L 5 menuﬁm uauﬁ'uﬂu S
' mﬂ'ammé’mmm ﬁm.vnumuwmﬂmﬁﬁs N‘H‘]‘J’ﬂu’lﬁﬂ&l‘lﬂﬁa

. "'Pharmacolog:cal Practrces and Needs of the Dent:sts '.
Graduated from Mah:do.’ University '

Chavengkrar Saengsrrmawn e
- Department of Pharmacology, Faculry of Denﬂsrry
o Manrdo! Unrversrry, Bangkok 10400, Tnafland

Absfract

_ Frve hundred and twelve quesnonnarres were drstnbufed fo rhe denbsts :

graduated from Mahidol Unrversrty in order to get the feedback mformatfon re/fanng_.

to rhe.'r pharmaco!ogrcal pracrroes and reeds. The total number of responses- -

were 183 (35.74%). Moet of the dentists (94.5% ) have been a,op!ymg pharmacologfcal L

knowledge in their professron Majonry of them (70 52% ) oooasronaﬂy encountered fo .'

problems in the drigs ,orescnprfons The drugs that have been Used frequenﬁy included

local anesthetics, analgesics and antibiotics. Most of the dentists (90 64%)would
-~ like- to ‘obtain- current information and contfnu.'ng educarron m chnrcal pharmaoology o

According to these results, it is tempting to’ suggesr rnat the pharmacology curricutum’ -
af the Denral School of Mahfdo! Umversn‘y be adjusfed to fulfn’ the  needs of the

denbst‘s rn thefr professronal pracnces

2 mmmmummnmunum‘mum_ Guu usidalaidayaanndnAnunfidwiansAnmludn
q...:'i/v. N G, | &% n.r‘ﬂ\..si'-;' d‘. .:} | di.l-;f'l = = ar =
Apiluanarldnialslathandmve il snile Aazilwara i TanasEeuniraaui g
ﬁﬁumuwmﬁﬁ’ed’lﬂﬂun'\ﬁnmgﬂw'”fi’ﬁ’msﬁﬁuﬁ iusrdmglszasiifeda dnquszasdraniside

= : [ 3 1 = o el - g & <y L = o .. e o -
WasueUasas nnowiatreraadaillunnaiunu Wil sRRFNUI Bl uANNAAILIa I RR (N
Tmeﬁd‘lﬂn’wﬁnﬁgma‘unummnmxﬁumwwumnnf MER LN lUN SRR NS EIN AR LI INg
HuAnenaNian  IadauLasnsInuangRrYes YOI U TUALAVIEFIBAT WU Iendaniion.

TraFtuiuawwned Luavendeinda auiyauiinn



20

"iamaﬂnﬁnmua;aﬁﬁﬂa

y

'lmmum@unquwmu@mm@umumnw‘lm

'msnmnﬂqﬂmqwumnﬁu ﬂmmt{,avm'\ummm? e

ﬂ"J"IJJ'II.ﬂﬁ’]]’JVIFJ’T ALY 5112‘]]ﬂ ﬂ\iﬂ\lﬂ'ﬁﬂm’]

€

'l'.l‘ﬂdﬂm“ﬂulﬂLLWV]EIHWNW?MHWQWH’]RHN‘MG]R '71 -
mmn'\sﬁnmmqumﬂ Wﬂ 2519‘ 2531 "Jkﬂ‘i"]ﬁi'ﬂ - .

m@ua‘lusdmmf@ﬂm eraaa memu@mmﬂ'ﬂum :

usIeNne

Ha

wLULRBUDHLATUNNSRALNAL 183 978 AR -

Wufeeas 35.74 'Lufiﬁuduﬁt.ﬂwn”m%’ﬂﬂﬂv 5§.47

wWhndieanas 2153 fmﬂmﬂu 3032+ 411 (22

asll) TR LuLLdaLnANT N TNE AT

mu?:ﬂma'\wmwfémﬁ‘ﬁnﬁd mmmﬁm 1.

'Lu@"IU"J‘HV]U,FILLWVI?_TﬁGl'ﬂULLUUﬂ’BUU’]NVN‘HHﬂ Co

Faeiaz 9453 un'w'l.'nﬂ'w‘ntmwﬂqmm@ﬂ@" 5. 46_

1NNH’1?'|.°]]EJ’ITH1:"1N1_|QH

ﬂ’]’i’N‘ﬂ 'I ‘VluﬁlLLW‘V]EIVIﬂ@UELU‘LIﬂ’ﬂ‘Uﬂ']Nﬂﬁ‘.,'Q‘WJ '_ ) ._ )

ﬁl"lJ-JT"F_I“’l.’Jﬂ"mﬂ’lli‘q ﬂ’lﬁ‘ﬁﬂ‘l:f’] S

- Jagwanaslden

Thai-J: Pharmacol Vol.11,1989

g | ., B -(4 e e S V'l:.:'_". : é'.fv..'_. o
: 'lunmJwumwwﬂﬂ’l"nma‘nmuﬂmuu?@uﬂ“

057 1.3-1NﬂEyW\mﬂ’mUnWﬂ’ﬂﬂ’]i"aﬂﬂ" 7052 uﬂrym

traflutnarss * waztetas 2690 uﬂmmmn
ﬂ“n‘l:rm-'*nﬂqﬁ:ymnw‘lmmuﬂmq‘lum'ﬁ’mw 2
: mmqfq1ﬂm?nmmﬂqumqwumnﬁmmn

Iﬂ’]N‘IJ?.,LﬂVI‘FJ']LLﬂ ﬂamnmmmﬂ*ﬂmuﬂm‘lumma

7 s ussiumndT R LULLAa s TaLAY 97.10
N Lﬂﬂwuwﬂquwuimﬂﬁ‘zmm Ifﬂﬂwﬁjﬁomdqﬁ

. »me'lumm\m ‘

ANTNN 2 ﬂnwmzm@qﬂn;mmﬂmm

ar . | e . g
?nmﬂdﬂqw@mumwwn- :

Uszaunasal (?'J) (ﬁi‘ﬁ'ud'u %)_-_‘"--

fauaz ﬁéﬁﬁu_muwwﬁ
(AANATUIU 173 98)
| 'hﬁ?ﬁmmmﬁfanm 69.76
S pmudelml e
ﬂﬂnm’mm'\qm R 6569
B umﬁw«aqm .  '  o 63, 95
wmﬂ@mm@ Qﬁn’]‘ﬂ‘ﬂ st
mi‘wmwumm S . 6279._:' |

: E}’ILW?HNWLﬂEN’]Hﬁ‘UWHWH‘é‘?N 18-._6_0- .

SOeT 90 (10.38)
T a7 (2022)
&5 31 (1'6193)
Ce7 il 25 (1366)
89 - RS ('1'-'1-.47')' s
Slorr ol 24 (1307) :
'-1'2433"'.".".-_-,_. 26 (i'a.’m)-_ f

REG IO ~ 183 (100}

ﬂumuwwﬂwm@mtum@ummmmﬂmmﬂmu
USRI TIASTIVET FNANT 5
TAUD R eas . 9084 - ﬂmmmfmmf‘
i A we
T WRAN - AoufiviReTauat - 9.36-
‘1ummn'w mwawwumuwwmu’lquﬂm'lu

IFI’]T!"NVI 6



Qasdasendoinyq I 14,2532

21

: [ » " -
AT9INN: 3 H"ll,tﬂ:ﬂ"J']l_!ﬁilB\'lﬂ']i'lﬁﬂ’]iﬂﬂﬂuﬂuﬂﬂﬂ

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂiTﬂuﬂ (7)

ﬂistnﬁﬂﬂfi ﬂﬁﬁuﬁﬁTﬁﬂﬁn

an . dhunae . uan “lmum‘i'-'.

(mnu} (nnﬁﬂﬂﬂﬁ).(u1ﬂﬁﬂ€§]' 1gu

86.63  8.27  4.65. 0

Tsplseansia ‘}'@Bﬂmmﬁumu_'wﬂﬁﬁwu-
Tsapiniudengs 9702
I"I'h'l.ﬁﬁﬁ'.ﬁ.’]ﬂ_::'.... N 9647
Gavila 8333
T‘mnuuw gy
‘immdmumu'l@ ' are2
Tsatlszam-19mdn 4524

baln 3809
Tsmsi

39745

et G IR Lidécaine;'Mépivééaiﬁé'
gaunlIA : Paracetamol, Asplrln 81.03" 14.94 402 00
g Uffaus : Penicillins, Erythro-' 54.97 37.42 7.01. 0,58
mycin, Tetracyclines::: ' '
.. and Metronidazole _ S :
Wgoalsd : Fluoride tablet, . . 16.20 . 32.96 34,64 16.20 -
o Fluoride mouthwash : _ Lo
vnunalugin ¢ Triamcinolone aceto= - 4.06°  30.81 55.81 "~ 9.30 .
EEETEEE nide; Solcoseryl ' o '
U dental adhe51ve paste ' o
'uﬁaﬁnﬁiﬁngaﬁ'g'Ibuprofen, Serrtlo- 1,78 11.90  ©39:28 ~.47.02
B e 'peptldase . .. _ . S | L .
Hﬁﬁéaﬂﬂﬁ;ﬂﬁﬁf‘ Dlazepam, Mldazolam 1.20 - 7.18 41.91 :“49.70
gAdaL : Halothane; Ketamlne 0. 1.74 8.?2.ﬁL39}53.
o19ft 4 milevedlsadstdidadaiviumummeny, uwamﬁm

mmqum@mﬂﬂmnuuwmiauwwmmmm- -

NM’]’JV]EI"]'NEI 'luquWPNu’]Lﬂi‘Hﬁﬂ’;lLlﬂ”ﬂdﬂNLm\‘l‘mW

: ‘J‘uﬂw“ﬂ é Lﬂumﬂqmw‘awmmuﬂ"mmmuﬂ?umuua

ummmlm‘mmﬁmwmmmmnﬂmiwum‘wwu -
AERT NN N RUNUAR LLU‘].Iﬂ‘ﬂUC]'\NHlﬁﬂQhJF_N
ﬂHELﬂ’W]ﬂﬂHEIﬂL"JH T‘H‘VH 'ZLUQQQ’]ﬂuﬂﬂﬂH’]
ﬂ@dsuu LTEIULﬂﬂ’D"JWc’.I’]QWﬂ ﬂﬂ.l V'IHF[LLWVIF_IW}@E]‘E
qﬁ'}mnsm LI‘M'W‘V]HW@?J 'NN"JiJﬂ’Iﬁ‘"IWIi"JTN\‘lH’ﬁ'
lTF_IUHWﬂFI'N @ﬂnﬂmumqwmﬂﬂuuma



22

AId 5 AowAMWAETUNsFaunTaey

: Eﬂﬂ‘ﬂ"]ﬂ&l’l'ﬂ]’t’NﬂuﬁlL{Wﬂﬂ

Thai. J Pharmacol.Vol.11,198%

a

'm'm\m 6 mmmnﬂmwmﬁ T TR A
A

aulaAnEiRL

wﬁuﬂmmunmmummw Fagay. (%)

I.ﬂﬂ’ﬂ"mil"l

Wndaia fauay

1. Uszlemizeaniniou

Thetlaszlamd . . . 795
- gy _ i
nilunang . L 43.18
- R : B o
fivan L 48.86

2. AnNAnTTuTe 31

Hat 1.09
dmnan - 0 2850,

Wi - 75.41

3. AARRUE AN luARiin

[ty o 473
fles - 4852
Sweaupis " 42.60

s 414

4. \Hanredioi

mﬂgmuu N 7090

mmﬂmmmﬁnmmﬂqwumn:r:ru 6129

tNAANITNIAL L serT
mmuua’luﬂ’m '_ EE 5479,
mmﬁfawﬂﬂ ; Lo 4839
gt T e
gwffin 3935

uew: o Tasg

o YA

WAL T e
msﬂguamumﬁmmm

1_|mﬁwmwumuwwummmmmumqwmﬂﬂ
wilng umﬂmmmu’luqmmwaﬂﬂﬂ” 9453 34
nauuLmuuw'Lmrauﬂm:rhm dqunﬂuw'luum?
'Lﬂnmt,ummmﬂuwumuwnwmmm@wq UV LT
wuﬂnfmﬂ?xwg Vi na Rty sy ey
sl mINmAng 97 2 TvuaLwndlaruson
P 7 Whllusmasm] nasssuRamsdhians

mandiven Mhansunndasedammiiugm

AaneunfazuAtyuivanila irmenufilan

i e L g g
alftoue  lueniiusuingliuniige 34

- AERARRRTENTANMT8Y Picozzi wazx Neidiel?)
Uznf enfildunnaosaeuedaasiaen dou evaau

Lo e Y - I T S
: ;Luﬁxuﬂ"lﬁ"l']_]‘l.J'ﬂ_fJLl.EFlnﬂ’]‘;ﬂ’au'ﬂﬂﬁﬂﬂnfﬂﬂmw&"]:

o & a d ge e e
WluendrAnyraviummndanasiaalfisausuiu

Qﬁmmuwwﬂmﬁ‘lmmumﬂmm'iurdﬂqmﬂﬂ'mm

§ ﬂamﬂﬂmﬂm’lumum(?) uvuaumaﬁm:m'luﬂ

2531 Iﬂﬂﬂ’]ﬁ"}"ﬂﬂﬂﬁlﬂﬂuﬁlﬂﬁu 541 978" ‘W‘LI"J’]FIQ"]

Yauas 50 'lviﬂT qmmu‘l‘.mﬂummmamm’lm

mﬂ?"f-a’mﬂ(f*) mmnmummﬂa@qnuummw
mwuwummqmu Tﬁﬂﬂﬁvmmmfaquﬂaﬂumummm@q
athanniuniresmaiuanss, fmf-amﬂﬂgnsm-
‘:.,Wmmqamﬂwumm@u‘lum%mﬂmmwuw

nﬁu’[uuﬂoﬂwu‘isﬂﬂizmm

ﬂ?qﬂﬂﬂﬂﬂqﬁﬂﬂﬂlﬂéﬂ?“ﬂq .
hmmﬁﬂnm'lmmmmﬁmmmn'lmﬂuw

ﬂamummunﬂni-:r'm,ﬂ:m‘mmm'@gawimuu@:

tﬂuﬂﬁf:‘llﬂﬂnu"lunwﬂiuﬂ;qﬁnul,ﬁ@muﬂxﬁ%n'ﬁa@u

Aﬂ‘ :’: vV = 1 ’ a~ am ¥V
NARINAT199 5 DIHTUI AasaauLndTane L



. o = ]
F9d 15 adodnag. iR 11,2532

=1 . . o & ar 1 Y- | = ar 1

Fanuduwusiunsliuntseatinins et
A d’v v IJE!‘J 1 =,
gilheningsieenn paenauldifanssautiesty
nﬁﬂ,?ﬂu'lﬁ’ﬂu'nﬁ'wnméﬁwu?ﬁ wuﬂuwwuunu
ﬂmmmm’mmmmﬂmuﬂw mmmquumm
mmm?mmsmqmmmwmmummqmnnqsfaﬂﬂu
20 fwu@mumﬁn'mtrﬂmmu

"'1". Lumqwmu@mw .uumﬂﬂﬂﬂuuﬂm

LLﬁ“’ mwu W’E]?_I’N‘.i"lm‘j"] 'ﬁ ~1ﬂ"J T'ﬂ ﬂ'r’]’]'ﬂ'l‘]ﬁ’]ﬁ‘ﬂ"\u

’EJ']EN'EJLLW?ﬂ&J’]Lﬂ&J@'ﬂEI’] GFI@L'LJ.’BQ

2. ARMLANANTITINTINUNATIVE 1an

mumu"lw,ﬂuummumwm AanAanITAUATY

mawuﬂmmmmumm

3. "iﬂﬂ’]?ﬂﬂﬂ’llﬂ’ﬂl.u’ﬂ\'l .].HNF]"N‘N@NWL!'EH‘U )

A1NNINWARUN _

4 ﬂi”uﬂm'wﬁhqmmm:3'§'n"1m@u1ﬁmmﬂﬁfaq
FUASNPE4NT

Dionne ‘lmﬂmm@ummnmmmuﬂq‘l‘.mﬂm?
A | : A'L'l.nl v ] vL‘v (4) o ar
aanmansldAnsaemLed wuilataaid) dwi

e ar =i X a o .
FEnrivnfeulionan mangrsndeineg T AT

RANTTUNRINUAGATANATINGIE (U MANGAT

] . iv s L e e (56}
Asaurauiaevilnuundannan e sauigaminals

& 4 me o
Awtlaigdamieminas lasnainAnenenulfey

wlasrzul ﬂ']ﬁ‘ﬁ N IANIT pia QW'LI‘E]'lJﬂTTFﬂW’E] ANAIT

| . o A A . e w1 - = 5
LLFII.JJ'EIF]']INL'lQLHEI‘EJ@F]'J’]}J"I’)L‘IJLJFI’B'E"‘JWJ‘QNnﬂ"J'é"m .

v L - |
wiaufun sUsziiuaailuseo:
- = oA !;’ & > 1
AMAdU lUnTILI-
u.ﬂ:ﬁmmmmufwNﬁ’lumuﬂ:ﬁﬁﬂuﬂﬁﬁumn"}'ﬂu
nraauwndtinenataals  anmTANELRLLAN
TuFewainraoudendsingilundngnsiun-
i e A L e
whneAnanfading (Wau ey aieuumnWimun
=l oo 2, e - d’dlﬂ\'
nnadsunsaeuld lTndniuawndmilannTgu
5 o=t e b d B
VHNSANEINAALIT  LASADAARDITLAITY

ADANTUIRAF AN

e - £ v
VURUANETNT 1

23

ﬂ?lﬁiﬂ .
nsideiliiuntsfianssaiuanseiu
mmmmmmm«umummmwumuwmmam 184
umqwmﬂﬂwmﬂmmu 13 1u W‘LI’J’)

1. wuﬂi.mmdqu'lwy'l'm'n’um'mwmuﬂ"
L'H'LJ"J’]@’]LU‘LJ.W@HWiﬂT”ﬂ‘DU’J”ﬂﬂ‘HW

. WUNﬂcyu’l'n’l‘:’l'ﬂﬂ’linﬁ’ndﬂdﬂy’m g
LfaW'l”"Jrummsﬁ@ﬁfrﬁ’kﬁ@hﬂﬂﬂﬁﬁ?ﬂﬁ:ﬁdqqm
WA ATTWASLTANEA RS

3. nmum‘nlmmn Ao mm ml,mﬂfm UAY

mﬂmqu“ mummu

4, ﬂuﬁ]LLW‘V]EmFﬂ"J’]NFI‘FJdﬂ']‘i‘ﬂ']'luﬁ‘lﬂﬂ'ﬂ’]ﬂﬂ']

fissdin vadeildanwaulaunn e efiaus

waznsldeniaTunisineagiloamiaiunnssy
= =‘|’ L3 LR em . .J ’ -

AINEANITANEIT VALPReIRAT uALneR
NITABURTUNATIN L UA T UALNN AN AR T
DA e . v . X a
':I']ﬂ’.)ﬁ'lln']ﬁ'lJTUlJE\Jn']ﬁ'ﬂ'ﬂulluﬂﬁlu'ufﬂ\'ﬂu‘ﬂur]’rﬂ']n’]T
Tndrwusiunisldeuluratiniazadsiinsdmmn
. PR ¢ ok
LANANSNTEIELWT WRZARNTANEAaLlDIs iz AU

TatdndanALAgin1sn1eRRTIN

ATHAURM

TAUARMIATIHTELATLAR SAYNANS AATIRNA
o o s o« g £ 1 =
wngmﬂ'lvxmu.uzumutﬂuﬂsﬂmu@mwq Hax
'nfamfauqmﬂm:ﬁumuwwm'ﬂmf NUINEAe
- o . e -
Nina w'lﬁmmuuﬂqumuqqﬂﬁ TINVIIURA=

a ] dl b4 ] < a a 3 s
WWnevInynu nlmnuTautanisdisaiiuaeni



aN@1581989

1. Picozzi A and Neidle: 'E'A A survey of the
use of selected drugs in cllnlcal practlce_
JADA 1981, 10 597- 599 _ e

2. Carriott J C and Di Maio V. J M Death
in the dental chair - Thiee drugs. fatalities

in dental patients: J Toxic:ol' - Clin Toxicol

1983 19:987-995.
'Saengsmnavm ol Knvaphan P and

Phumara P. A survey of drug used'and

- medical. hsstory among dental out -

© patients. Mahidol _u_:n_lversaty__Annuai__

. Research Abstracts 1988 ; 15 : 21..

Thai J Pharmacol. Vol.11,1989

4 D|0nne HA Rev:ew arhcle for contlnumg
: educatlon in pharmacoiogy J Dem‘
'Educ 1983 ;47 547~ 549, ’
“ AADS. Cufricular guidelines in pharma-

cology. J Dent Educ 1982 ;46 176 - 183,
Kahn N and Neidle E A The Teachmg

“of pharmacology in dental school in the.
 United States and Canada.’ J Dent Educ’

1976 ;40 : 541~ 545 . ..



. . =
“9dE endoive U 11,2532

UL RV R T)

25

Effect ot Paraquat on Skeletal Contractile Responses_,
in Alblno Rats

: Chawong Ruuanawate and Amphawan Aplsarryakul .
Department of Pharmacology Faculty of Medicine, Chiang Mai Unrversrty

-+ 'Paraquiat; ‘a member “of the group of
contpou rds designated quaternary bipyridyls,
is' a widely used- herbicide: It is also quite

“toxic to man and animals. Paraguat dichioride
“is” a’'quatesnary. ammonium salt- which is
Rygroscopic, nonvotatile and extremety soluble
in water" It ¢an be’ reduced: toa stable
“rddical cation by a‘ one-lectron: transfer
" process and this propeity of - paraquat is
believed to contribute to" its  herbicidal
activity.(z) Since the discovery of its phytotaxic
property in 1950s, paraguai has become
widely used as a herbicide. It rapidly desicates
all green plant tissues with which it comes
in contact. Paraquat which'is

name Gramoxone Gombozone

Paraquat 't'ht(')xication“ ‘may

paraquat concentration in the lung and the
degree of its: toxrcrty was demonstrated in
rats.¥ Studies of lung tissue with efectron

microscope after-a- single oral- dose of

paraquat indicated: that the first discernible

changes were pulmonary edema, swelling (0]; o
4y

the epithelium and increase in collagen.

The mechanism:: underlying. lunig. toxicity. .

caused by paraguat was proposed to be trprd
peroxrdatton in puimonary tissue.® '

'-:avatlable to'
farmers in Thailand is marketed in the form .
of concentrated aqueous solutron under the' :

aceur.
accidentally or suicidally. in both cases,
ingestion of concentrated paraquat solution
causes damages to many organs but the most. .

fatal effect is in the lung. The relation betweenf‘“i”f.-z--preparatrons in‘ordeér to study the effects of

_ techn;que of Bulbring

- The' mrtrat symptoms of paraquat
porsonrng in‘man include biieninig of the motith
and- throat® followed often by nausea and
vomiting® 7 Paraquat may directly elicit
contraction of..the gastrointestinal- smooth
muscle. or skeletal muscle; but these effects
have - hot been. confirmed -in experimental

' rnodels Van den Heede(a) reported that a-male

patrent whao’ rngested an’ alcoholic - drink,
contarnlng Gramoxone" - showed an extre_rne
dyspnoea, and died, and the high paraquat
concentrations were expected to be found in
all tissues of viscerat organs. Further, it has

. been shown that paraquat was to be toxic in
- _'.:.__the Iurrg ma n[y through the: mechanism of

inhibition of aoetylcholrnesterase it must be
assumed that the compound is concentrated

_._:TOO -fold: in.a: compartment cantaining
acetylchotrnesterase

9.

B The purpose of‘this study is to xamine
the _%omc_.___effect of paraquat on skeletal
cdntracté'l'e ‘responses. Experiments were

'carrred guts both rn vivoand in vitro

paraquat on neuromuscular Junctron in rats.

MATEREALS AND METHODS

Experlmenial animals

Albino rats of either sex weighing about
t5’o;soo'g;ajr_n's were used in this investigation
both: in vitro- and in vivo experiments. The
method “was' based on modification of the
(10 4ng Apisariyakut. (1
The restrng tension of the hemidiaphragm was
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24q. Isometric_recordings' were'measured by o
a Grass 790 polygraph (Grass Instrument Co., ;-
The preparation

Quincy, Mass., USA).
was left in the tissue bath for 30 minutes

(o reach equrlrbnum before the experrment o

commenced..

Single repeated'supramaximal nerve
stimulation

. Nerve. stimulation was:: elicited by
_ rectangu[ar pu[ses of supramaxrmal voitage
_of 0.8 msec duraUOn ‘and:- a‘z a frequency

of 0.4 Hz.
Train- of-four herve silmuiahon G

o oAshort frain:-of ' four® supramaxima
‘electrical stimuli was appiied o the phrenic

nefve at-a flequency of 2 Hz. The duration of’

each rectingular pulse was 0.6 msec: Each
train was repeated every 20 seconds S

' repeated

Thai J Pharmacol. Vol.11,1989

- Drug administration into the tissue bath

.Muscle ‘twitch in response to single
stimulation or train-of-four
stimulation was record_ed before and after

“adding“the drug’into the tissue bath. The

. neostigmine,. a.

as’ descrlbed by: Augustlnsson et aI

preparation’ was washed “thiée times with
Krebs' solution and left 30 minutes before
starting the next experiment.

- Determination  of acetylcholinesterase
. activity in the presence of Paraquat. . .

- This experiment was performed to study

~ the effect of paraguat on acelylcholinesterase
- activity in vitro. The reference drug which was

treated in" the: same way. as paraquat. was
' ‘reversible . cholinesterase
inhibitor. The co[orrmetrrc method. used was
“2) with
some modification: SR

“paraq e

“aln

" e'paraquat - 10..
20 mE/kg

nlni:_ :

Cmin

min- -

CEiR

30
~min. .

30 -

® paraquat’ -
40 be/Kg Lmin
lgf
1ein
Figure 1. The eifest of paraquat on nelrally-evoked fwitch “in ‘ra’” sciatic’ ™

nerve- gastrocnemlus preparatlon in situ.- : o
A Paraquat 10'mglkg body weight' produced a qhght polenllallon of the .
- neurally-evoked twitch; T

B Paraquat 20 mg/kg body weighi produced tviitch petenﬁairdn Tollowed -7

oL by twitch depression. .
‘G Paraquat 40 mgikg Body werght preduced rwatch polentralron foilowed
by complete neuromuscular biockade.
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RESULTS

The results of the effect of paraguat on
skeletal muscle contraction rwere divided
into 3 parts as follows: '

The effect of paraquat on neuralEy—evoked
twitch:

hemidiaphragm preparation, paraquat in the
doses of 1.00 x 1077 M, 025 x 1072 M,
and 1.00 x 10”2 M caused twitch depression
185 27, 471 £ 124, and 824 12.2
per cent respectively. '

The effect of paraquat on neur_allyevoked’
twitch in raf sciatic nerve-gastrocnemius:
preparation was shown in Figure 1. it was:
found that paraguat in the doses of 10, 20, and -
40 mg/kg body weight produced a slight
potentiation of the neurally-evoked iwitch. This

In the isolated" rat phrenic' nerve-
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twitch potentiation was followed by a gradual
twitch depression when the doses of paraquat
were 20 and 40 mgfkg body weiaht. P -aquat
in the dose of '40fmg,’kg body weight produced
a complete neuromuscular blockade within
20 minutes. .
_ Paraquat in the doses of 1.00 %X 10~

M, 0.25 x 107? M, and 1.00 x 10_2Md|d

- not produce depressmn of the drrecﬂy evoked

twitch of the isolated rat hemidiaphragm
preparation (daia not shown).

The effect of paraquat on the nerve
action potentia! was studied in the isolated rat
sciatic nerve. preparation. The per cent

- amplitude of the-action polential in isolated rat

sciatic “nefve preparation after 10 and 20
minutes of paraquat administration was not
significantly different from controt rable 1)

Table 1 Effect of paraquat on the nerve action poten tial of lsolated rat sci atlc nerve _
preparation, determined. 10 and. 20 rnmutes after paraquat admm:straison‘ :

Per cent a'mpli%ud'e' of' nerve action potential

Dose of i (mean £ SEM., i 6)
paraquat. 10 minutes. 20 minutes’
(M} after paraquat after p_a_raquat

0 {control} 952 %+ 40 931 £ 4.2
100 x 1072 “920% 132 . . 913+ 128
025 x 1072 810+ 159 . 800 161
100 X 107° 962+ 59 H9+ 43

The effect of paraquat on muscle twitch
procuced by train-of four nerve stimulation
The train-of-four nerve stimulation

was applied to. the. isolated. rat. phrenic. ...
. Figure 2: In the ral'sciatic nerve-gastrocnemius

nerve- hemidtaphragm preparatlon in order to

examine the effect of a drug on presynaptic site -

of the neuromuscular junction. In this study
it was found that paraquat in the doses of

100 x 107% M, 025 x 1072 M did nc!
produce a train-of-four fade whlle d tubocurarlne

the dose of 1.00 x 107°% M markedly
p_roduoed- a.train-of-four fade.as shown in

preparation, in situ; paraquat in the doses of
10, 20, and 40 mg/kg body weight did not
preduce a train-of-four fade.
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e paraguat
C1i007x 1073

b

fo:paraquapu
Ly 0225 % 102y

I

ST

: o paraquat .
1,00 % 10 2y

e - 10 min—
& d-tubocurarine
100 x 10 % w

e === S -
N w=====dLI| [l R ~ 5
g _ins'luilk : b Lt )

10 Ein=

?IO @in —

Flgure2 Comparlson oftheeffect ofparaquatanddtubocurarme on muso¥e twﬂch _
- produced by train‘ef-four: nerve stimulation in: rsoiafed rat phremc R

nerve- hemidaaphragm preparatlon
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2 paraguat

- ~1omg7KE — =

' : g paraquat - ! ,
l: ) r40 mg/kg TS I I

P

1min

“Figure 3 The effect of pa'raou'af on _"ra_t 'den"e'r"vated Qasfroonerniua'p_:repa'r_atfon,' in S|tu : |

The effeci of paraquat on denervaled muscle"_
The left gastroonemrus muso!e of the rat
was denervated by aseptro technsque After 20
days of denervatlon the et up four recordmg_
muscle contractron |n srtu was performed
Paraquat was rnjected vsa the raght femoraf
artery and the oontractlre response of the left’
gastrocnemaus muscfe was observed. It was;
found that paraquat |n the doses of 10, 20 and
40 mg[kg body we|ght produoed fasorculatron_
of the denervated muscfe as shown by the
tracrngs in- Frgure 3. The fascrcuiatron
produced by paraquat in the doses of 20 and

40 mg/kg ‘body 'Wéight"u}avs ‘more D.'ror'ni'n.ent
that that produoed by paraguat in the dose of
10 mg!kg body wesght '

The eﬂect of paraquat on aceiylcholmesﬂerase..
acnwty L T
Acetytoholrnesterase actrvrty |n the
presence of. paraquat was assayed invitro
by. the coIorlrnetnc method... It was found
that paraquat in the dose range: 10770 M
o 1073 M could not: |nh|b|t the actrwfy of.
aoetyichoirnesterase enzyrne more than- 8
per cent while neostigmine markedly inhibited
the enzyme activity (Figure 4). -
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NEOSTIGMINE

-10 -8

10 .10

(N i
107 10

CONCENTRATION(M)

F'gure4 Compartson of the effect of paraquat and neosngmlne “on

' acetylcholsnesterase actwrty

o paraquat _
A\ . neostigmine

- DISCUSSION

The ¢lassical view of physiology of
neuromuscular transm!ssmn holds. " that -
transmitter aoetylchohne is released from the

nerve endings by nerve impulses, and it acts
on the postjunctional membrane of the motor
endpiate to set'in act|on the chaln of events
that leads fo " muscle contractlon 13
According to this view, when’ extended to
pharmacalogy, theré are twa possible ‘sites
within the neuromuscutar junction where a
neuromuscular- blocker ‘can’ dct; “They are

_ prejurictionat site -and post " junctional’ site.
Blocking “of the" prejunctional site results’

in- diminishing “of “acetylcholine output and
thereby produces netromuscular depression:
Biocking of the postjunctional sitg interupts
neuromuscular transmission  and” résuits
in depression of:the "‘muscle twitch.

Neuromuscular blocking action- at - the
post;uncttonat site can be clasified " inio
two types They are non- depolar ing block

. and. depolarizing block. fn. brief, non

depolanzmg agent acts by combmlng with
the cholinergic receptor sites at the
postjunctlonal membrane and the{eby blocks
compettttvely the transmttter act|on of
acetylchollne Depolarszlng agent aots by
depotanzmg the postjuncttonat membrane and
maktng it unexcntable by depolar zed blockers.

5 Inthfs study, the method of “train-of-four”

_nerve sttmulatlon was apphed to the |solated

rat phrenlc nerve hem dlaphragm preparatlon
and rat sciatic nervegastrocnemlus preparatlon
in‘situ in order to postulate the site of action
of paraquat within the’ neummuscutar Junctlon
This method IS hetpful in dtsttngmshlng
between depotanzmg and non depolar ing
drugs.” In brief, the train-of-four nerve
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stimulation " utilizes a" short ‘train' of
supramaximal stimuli ‘applied to the motor
fierve at a frequency of 2 Hz. The amplitude
of the neurally-evoked twitch is recorded.
The ratio of the amplitude of the tourth twitch
to the amphtude of the first twrtoh in the same
train |nd|cates the degree of nori- depolanzmg
btock During a non- depotarszlng block this
ratio is reduced and inversely proportional to
the degree of neuromuscufar block. During a
depolarizing block, all twitch heights are
ideally equal, or in other words no tra|n~of four
tade occurs: e '

- The’ meohanrsm underlylng the train-
of- four fade was considered to b_e primarily a
prejunctional phenomenon.'¥ Lee et al. (15)
demonstrated that the powerfuf post]unc’ﬂonal

reoep’for blocker alpha bungarotoxm ‘did not

produoe train-of- four fade a[though it produced

marked tension depressmn This suggested

GELS the train-of-four fade' resulted from ‘a
drfferent action to that whrch produced peak
tensron depresston o : :

Mryamotoﬁﬁ}_ reported that nlcotsmc

ohllnergnc receptors are present on' motor-
nerve endrngs as weII as on the postjunct;onaIQ

membrane of the. motor endplate Blaberm)

showed that decamethonaum adepolanzrng._

agent, acted on motor..nerve. endings 1o
increase: the mobilization: of acetylchofine
transmitter from the reserve to the readily
releasable store and this action was blocked
by d-tubocurarine. This finding ifed to the
postufation that blocking of the prejunctionat
chlinergic receptors impaired the mibilization

of the transmitier so that the train-of-four fade-

was produoed.“a)

In the present study, paraguat groduced
no train-of-four fade both in vitro and in
vivo experiments. This suggested that
paraguat had no prejunctionat effect in
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blocklng neurotransmitter release and the
neurornuscutar block produced by paraquat
might be a depotanz;ng type. L

~ Alternatively, depolarizing. of the
postjunctional - membrane - of . the ~ motor
endplate can be demornistrated by means of
denervated muscle: It is known that

~chronically denervated skeletal muscle is over

excitable to.-acetylcholine and’ some ‘other
chemical agents. 9 1 this study paraquat
produced - a ‘dose- refated fascrculatlon in

fohronroafly denervated rat. gaetrocnernlus

muscie. This tlndmg supported the Suggeshon

‘that the: depression action. of paraquat on

neuromusoular transmtseron ‘may be due to
depotanzatron at the poetjunotronal rnernbrane.
" Brown and: Matlngm) reported_ that

: :acetyicholrnester_ase activity of rat lung was

inhibited by paraquat. In this study, paraquat
did not inhibit: acetylcholinesterase. activity.

~ This resuit agrees with the finding of Kohen

and® 'Chevi'on(”) wha “reported: that
acetytchohnesterase actlv;ty was hot rnhrbrted

' by paraquat Thus; it mrght be suggested that

the neuromuscutar depress;on produoed by
paraquat may be due to its depolanzrng action

_ ‘at the bostjunctlonat rnembrane rather than ifs
antrohotlnesterase aot:on '
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