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ABSTRACT

Borax (Sodium borate, Na2B4O7.10H20) is offen misured as
a food additive in many kinds of Thai preserved food including
preserved meat and meat ball. It render the food more tender,
spongy consistency and tasteful. However this additive has been
forbidden by Thai FDA for years according to its both acute and
chronic toxic manifestations such as gastro intestinal irritation
including nausea, vomitting and hemorrhagic gastroenteritis. High
dose may lead to shock and death due to cardiovascular collapse,

Chronic consumption may cause nephritis abnormality pf genital

organs etc.

The authors investigated 52 samples of meat ball

collected from various parts of Bangkok Metropolis and could
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detect rather high content of borax in 9 samples. Dose dependent
stimulation of guinea pig ileum by borax was clearly demonstrated
in the classical in vitro experiment. Health hazard of this
illegal food additive should be strickly controlled by health
authorities, and be continuocusly emphasized by all means of public

information.
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U
C.S.F.: w37an borax (linszaiyonu)

Hyperchloremic acidosis

35M5 (Method)

gnausiamea (dulvgifugniuiilata) sau 60 faths aamme
waaly . uazeiadauds @ wiuun 801 3war), wawszdund 8(ia)
1a1), araws 4(Lﬁ5), ATHU 3(155), AU l(Lﬁé) s, dweu
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§nnd1 3 l(Lﬁﬁ), dudni sfEuns 21110}, GEAAROERET 1Gig), Temdea 1
(1i1a) | milasy 1War),  dapaan 104),  aedsudn 1),
3913wl 1(4a), aqﬁwn?ﬁﬂhﬁyigﬂ 2000p), vedh 10i), dwih 1
(Lﬁﬁ), taamnqa l(tﬁé), ADEND L WS l(Lﬁé), fauldndy 4 1(Lﬁ5},
Tageil (i), wypad 1 Lratindar 1, wmalugy 1(i10), amawssToug 2
(Lﬁé), dzwrulwy 2(155), $130 10a)
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1. SEMIQUANTITATIVE METHOD IWM&0Hn15¥n 8

Boric acid (HBO N atomic weight 61.84 (B = 10,811,

3)
H=1.00797, O = 15.9994)
Boric acid LnA31n native borax w?a Borate (Na2B4O7)

Laiu Sodium perborate, Calcium borate, Magnesium borate (iudu

, ) heat T
Boric acid —# Metaboric acid (HBOZ)
107 - 108 C
. i heat )
Boric acid -2 Pyroboric acid (HZB 07)
138 — 140°C 4
4 . e 9 W
Borax tNaMUAnsgInUNga azla Boric acid
Na2B4O7 + H2504———"w_——4h 4H3BO3 + Na2504 + 5H20

(Borax) {Boric acid)
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] = YT " - ' ) & o
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aalalunrsvegay 1 ¢ 12,500
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EL‘L.l‘Ll']I']'l;‘l‘Ll 100 ua. 32 1?]‘1J']H"I§J”Iﬂ‘i$']u‘ﬂﬂ\‘1 H3B03 10 un ﬂﬂ 1lua.
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ﬂu1ﬂ§wtnﬂ%ﬁﬂiquﬂ1ﬂﬂaani LAY LWi1”£ﬁugﬂNﬂQ1nﬂﬂﬂﬂiﬂ

ﬁﬁaﬁaqﬁ1awa1ﬂmﬁ1u1wﬂﬁaULﬁmn{1ﬂaqﬁ131u1ﬂsswu AlFLIa914
¥ ae a1ﬂwﬂaqn1smwﬁauuu(tﬂu u1a~a1awwaan1swﬂﬁﬂu 5 u@.Nu conc.HCL 0.7
ua_u1wamawu1ﬂgamaﬂ 2) ¢pelfUnzans: ﬂ1HﬂﬂﬁﬂUU1ﬂ1N1ﬂi$1u Fuadean
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2. QUANTTTATIVE METHOD (A.O0.A.C. 1975)

TITRIMETRIC METHOD — OFFICIAL FINAL ACTION
g19f2a814min 10-100 nsN %atﬁuanéﬂ ﬁﬁLﬁuﬂu1ﬂgnL5n1ﬂ
8-10 g WA 4-5 gnij@ T inualia: L auad o1 a3asuali L 3orou (%ﬁagﬁh
ﬁﬁﬂua:i1uuuﬂauuauﬁnﬂﬁwﬁmag) udri IR ufumadne NaoH 10 % sz ive
Uil petri dish aunssii i (uaaal # 1 udaunl idaudaauuns )
2 M IR fuas uda L danh Yo s iy 20 M8, WHA conc.HCL Wazusad g dau
51u3ut§nﬁhﬂLwﬁwlﬁLﬁﬁﬁhunﬂéﬁauﬁﬂn1uzLﬁuniﬂ nsalaluvolumetric flask
1A 100 ml. LA (€1uuuﬂauﬁHniﬂqﬁha1ﬁLﬁu 50 - 60 ¥8.) @IUNAIFS
ansaalduasdilal oxidise Mndunldly petri dish wlsiiiata T aursartu

L] T a !}3
Yuz) W lHU I steam bath ud LwrauleL §rde11

aranuat 81311910 conc.HCL 2-3 ua. udd L Aniaz a1 asluvolume-
tric flask 3100 ¥a.319 Petri dish Smandu 2-3 9. 5IU91M A TAzaNH
i W& 0.5 N5y CaCl, Uay Phenolphthalein 2-3 ngn U1 LA NaOH 10%
aaiﬂaulﬁﬁﬂugn1aﬁtﬁﬂ%i W& 139319928 Lime-H,0 qunsy 100 ua. Asa L 2
fui udinaas dhansald 50 wa. Lag 1 N H,50, quaﬂugw1ﬂlﬂ WA L AN
Methyl orange 6.004 N3 HauniﬂaﬁlﬂLgﬂﬂﬂ auni:ﬁhaﬁmLﬂaﬂuLﬁugﬂuy 1
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Phenolphthalein 2 - 3 wgm 87 Buret ud titrate fy Standard NaOH
ﬂqiﬂauiﬁﬁﬂuw L@ Mannitol adludniantay DﬁgﬂNWM1ﬂ1ﬂﬂ1ﬂlﬁN Standard
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Wy Mannitol fil#

MSAUIN H,BO, + NaOH — NaBO,, (Sodium metaborate) + H,0

3773
1 ml. 0.2 mol. NaOH 0.0124 g.

=
H3BO3 N8
1 ml. 1 mcl. NaOH

b 61.84 Tg H4BO,
wngiw  : 1. n1iwﬂﬁauuunautuuusuuiqu1nLuaﬂunUﬂwq UAZN1552 LnY
i
2. Boric acid solution Eﬁuﬁﬂn1wgﬂuniﬂtﬁnﬁhﬂ uAin I
unana 18T At fuen anmn s dae 1l uadfuas vasudnwe tunsaan LaaL iugswn
Polyhydroxy organic compounds L9y Glycerine, Mannitol, Dextrose or
invert sugar L IR L Re complex acid

3. 9zd5edings Ty end-point (ifufi
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c{' U
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o b e W U a <
T T aneadssmn 2 tdudtans LB uasiief gf DA aLan
) ‘d‘o’ - o Y |
udrumuly smooth muscle chamber T93U71HN Tyrode oMoy 77 ¢ umnni g

LY

wama11&8Teeld Single Pen Recorder (15¥W Rika denki) midszenw 150

W1 A Sanseay 2 LAl msdauni
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W8ZBY Borax, Acetylcholine, Atropine fiastld&nwunzim
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a0 W ELRY YSaawausnd (un . /100 n.)
1 5 50.84
2 6 31.00
3 8 18.60
4 10 52,08
5 12 107.88
6 13 34.72
7 47 102.90
8 48 55.80
9 51 35.96
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ABSTRACT

This study was to assess the effects of respiratory
acidosis, respiratory alkalosis, metabolic acidosis and metabolic
alkalosis on the neuromuscular blocking action of atracurium (BW
333a) in  anaesthetized <cats. After a slow infusion of
atracurium until a constant depression of muscle contraction was

obtained, the inhalation of 5 % CO, + 95 % O2 for 10 munites

2
which induced respiratory acidosis (pH 7.086 + 0.19, Paco, 49.22 t
0.27 mmHg, n=6) significantly increased the atracurium steady
state Dblock, by 16.63 £ 2.33 % (P<0.05) in the tibialis anterior,
and 15.50 + 1.12 % (P<0.05) in the soleus whereas increasing
minute ventilation 2-3 folds {(hyperventilation) for 10 minutes

which induced respiratory alkalosis {(pH 7.503 4 0.016, PaC0, 17.57
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+ 1.06 mmHg, n=6) non-significantly decreased the atracurium

steady state block by 4.57 + 1.05 % (p>0.05) in the tibialis

anterior and 9.84 4+ 1.09 % (p>0.05) in the soleus. At the same
constant block induced by atracurium pretreatment, infusion of
0.15 mmol/kg/min of 0.5 mol/1 ascorbic acid for 10 minutes which

produced metabolic acidosis (pH 7.082 + 0.021, PaCO., 24.75 +

2
1.34 mmHg, n=6) Significantly increased the atracurium steady
state block by 21.73 + 3.99 % (p<0.001} in the tibialis anterior
and 18.34 + 1.64 % (p<0.05) in the soleus, whereas infusion of
0.80 mmol/kg/min of 0.5 mol/l sodium carbonate for 10 minutes,

which produced metabolic alkalosis (pH 7.634 + 0.009, PaCO, 21.4

2
1.61 mmHg, n = 6) non-significantly decreased the atracurium
steady state block by 7.70 + 2.13 % (p>0.05) in the tibialis

anterior and 8.39 + 3.06 % (p>0.05) in the soleus.

1117

W19 R0 Petaline chloride datifu  l-benzyl
tetrahydroisoginoline quaternary salt uaztﬁu613wﬁhﬂaﬁﬁﬂ Leontice
leontopetalum ﬁ quaternary nitrogen ﬁuﬂnﬁﬁLﬁuﬁﬂi tertiary
laudanosine L2 Tanladpear fi Sudoflumsazaroma T2 WFA3EI01 sumn
#1789 quaternary ammonium salt vifu tertiary base ﬁ WUﬂ§GuiﬂTﬂH
Hofmann #.d. 1851 %atﬁuﬂzaﬂuﬁhﬁ Claude Bernard U#ni11 curare pan
QWﬁﬂﬂﬂuw neuromuscular junction) M lW Professor JB Stenlake U@y ﬂnL
ﬁﬁLﬂiﬂ:ﬂHiﬂﬂ?ﬂnﬂﬂmtﬁﬂ atracurium %au bis - quaternary ammonium ﬂ
ﬁwuwinuﬂnﬁdlﬁLaaluLgaﬂWialuqmwguua:ﬂ31uLﬁuniﬂ—ﬂ1a(pH) 2895190181 AL
UN381MLTENI1 Hofmann reaction faldnarimiudy inaifug1s ITaudanosine
U8y quaternary monoacrylate #719 laudanosine 81300 N-demethylation
aaly iy tetrahydropapaverine

Atracurium faE1A1SDNANAILAY  ester hydrolysis  lapaiéy
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< o .
Laugad non-specific plasma esterases Lﬁﬂlﬁu quaternary acid U

quaternary alcohol %Gﬂ1aﬂd 2 ﬂ? Haz quaternary monoacrylate 117 UHN

-10 (iUW 1) n1ﬁw atracurium g sodganpled 2

fagatuidiy lr:mci{amos1ne3

e ‘3 [ '&, LX) ° [y

1014 (dual pathway) U m11wa1ﬂMﬂQWﬁIﬂﬂimﬂuaﬂnun1iw1q1uﬂaaﬂu wazln
Y L

UANANU S il laudanosine 1utaﬁﬂﬂﬂﬁﬂ Jaldua 0.4-5.1 wan.Aa. daluta

ﬁ”ﬂummwiwﬂn (17 uan /ma ) (uu laudanosine ﬂ1u1saw1utﬂ1ﬁﬂuaaiﬁ) 2

M ¥ atracurium Lﬁu31Wﬂauﬂ1aﬂaaﬂnﬂuﬁiﬂhUﬂuwLﬂuisﬂﬂuwsaiﬂnﬂwu11"13

=i‘ = . 2 =4 = 1
U7 1 Jomeusngaipgasen atracurium 3ei 2 3om19luge

hydrolysis

Hofmann
reaction

4
/ Hofmann p
reaction / 9Me  Quaternary
/

!,r Ester \ alcohot

7 hydrotysns N \

Hofmann y
reaction OoMe ‘\ OMe
OMe
CH, = CH.CO.0{CH,),.0.CO.CH,.CH,* OMe HOOC.CH,.CH;”
Quaternary Quaternary

monoacrylate meo acid

OMe . OMe
*Position of 1“C-label

v ¥ . 4ﬁ @ gc;ﬂ: ' & ¥

fIUY atraculium 39 s aatandiutuant sul duwsrar yunau ﬂ1ugnu1u11ﬁ
Y o 4 4 o &

W1Qﬂ§ﬁﬂﬂsqusn1uUi:Lwﬂaqnqutuatﬂau fUIAN W.f.2525 U

C [ = ¥ = 1 g
LUDIININ ﬂ’l‘itﬂﬂﬂﬂtLﬂﬂiﬂWﬂ:ﬁm1NLﬁUﬂiﬂ“ﬂ1\3NNﬂﬂﬂﬂ1 IBANOVE
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2/ ¥14 a gg‘ﬂd (4; ,
YT HTARTENRTNLUD ns ﬂE1ﬂiﬂﬂ%ﬁﬂiﬂﬂizﬂﬂﬂLWﬂﬂNﬂﬂﬂﬁ respiratory
acidosis, respiratory alkalosis, metabolic acidosis uar metabolic

[ | t £ . N ]
alkalosis 11URAMINTTAANGUDYEY atracruium wialy

ar =]
3ﬂquﬂ3)ﬁn1i

el rd
. N5LAsENEaTnaaas
14usn vifudaivaaas hwingzwita 1.5 — 3.5 Nlansu w1 Lwd
w = 1 3
GEARTHIRTE Tanudaaantiy 4 nau
I"-'; < o ar o i v &
ngaw 1 11U 10 M 1ddmsufdnm A nIuAuA Mng  (normal
] 1 ]
blood gases) wazmnutiunsa-a1e UnA (normal blood pH) 224 taanuan
lé‘uu . . Ll ] o
lunqaulfsy  pentobarbitone sodium 30 an./nn. anLfdaIRaInasa1 N
° 1w 13 'd’: 4
gay ud11n15610nLazldua polyethylene tube-60 (PE 60) 241 L nAaHEN
. [ 4 < ! vﬁ 1Y
heparin U379ag({¥aaALaaALAY femoral LiulauaaUaas 1 Funt vuuaz 1%a1m1 5
é’ - P . = [V Y) zu
LASNAMIMINA B8R procain penicillin G 200,000 gia tfinduiuaiuay 1
|+ wr wﬂi 4 v & o wr YR ]
ase et 3 9w w3 ARLREAIANAL 0.5 ua. UIMIIRAIINAUNTTY
] L Y 4} B -
uﬂ:ﬂ31utﬁuﬂiﬂ—ﬂ1ﬂ Y LAIAMIBLATEY  Corning 175 automatic pH/blood
gas system
|fd' o o o [y ‘J
ngun 2 W3Iu 12 M 1 Hmsuinw kezaent s LUamiaI Mt
1 ' or g . . . r-;l
N99-M1  AAN1TUAMITBINAINLUA tibialis anterior uy soleus weilam
atracurium (6 fEmivanu Haza respiratory acidosis Way alkalosis
d o or . .
Uazan ¢ 7 ﬁ?ﬂiuﬁﬂHTNﬂﬂﬂﬁ metabolic acidosis #az alkalosis) uunily
l:«'l‘e 1 a
nasipnin Iddaumi e a1 uL i ot —chloralose 80 wn/nn. wWanif pentobar-
< L W = 2
bitone sodium 5 dn./nn.aat ddaafias (uazlumenaananingd Liuunanal 45y
. L 4:
pentobarbitone sodium 60 ¥n% 0.1 x@. LHmaduiaaen  tNauNIdaY
voaow Ia ! ‘J i o ! L L] 4‘
dalbdaglumuaumany 1zwearnmadl@nn  cannula td1AaLiinuLaTedls
¥ 4 ard
M#ld (Narco Pressure Respirator) @M iaiaedimmulaldll tidal volume
w " < 4' "-ilo as ! w &
NS EINTULNIUARS ) (30-60 Ha.) Hazdfd s dmin 1Al dm nausun
[l e 1 a 4
waz i adunsaae oasiaasnd ldvwa PE 60 19 vanRLaanUAY  Femoral

19271 41980  pressure transducer (Statham P 23 AA) %ﬂﬁﬂﬁhﬂﬂnﬂﬂ



sdrsnddingr IR 10, 25371 19

Thai J Pharmacol Vol 10, 1988

= [ I | =5 ] a
VMY Beckman Dynograph (type RM) ldwa PE 60 anvawilaiiivaaniaand
Y] 4i o 1 dl‘!l I e 0 .
femoral 11711 twalddmsuTduiunun uazanvawuatiiveaniaannl jugular
” e w 4 ad
131227 ie14§MIUAR  ascorbic acid M3a  sodium carbonate 1au75
di r-i‘ ] 4 = a i
infusion MalUasuuwainitutiunsn-a11909180n LATouNdINLUE  tibialis
. 3{ ﬂl w o e w
anterior W8Y soleus 19 LiuUN®IULUBTINNAM L F1uaz e uarsu Tasldnssling
= uﬁlﬂ U oW &3 = [Y] 3 [7)
warimilanus voadacidadhe wonndruiuanasas Iiuddsza nndiuilasauiig
¥ v 9 ‘&, Y] dlﬂ Y] I o v LY
udIAnLauzaIna1uualingaI 1meangs dagi gnﬂawﬂLauua31U§nmanu Force
= w0 W ar | Vo
Displacement Transducer (Grass FT 10)ﬂﬂwaLﬂ1ua:ﬁth1ﬁhﬂﬂng1wumuagnu
:; = . R 1Y) W [ 2
VlUuIUAY LAT8M sciatic nerve Taslinssinsumandusrmuuandradiol sl
= s . N v
JUIN popliteal space (91 platinum electrode fingd sciatic nerve 117
w & . & W d;
(181 paraffin M1 iduUsdmuazna1uiuply popliteal space 191y twatfas
u‘n’ ’ L7 ﬂl’) L L
MUY LYE) @D electrode LNU stimulator Luam1n1iWﬂaaq1wni:ﬂu
Y e A
sciatic nerve MIENTLUALW rectangular pulse wiAGUATIY (duration)
a 4 r-l. A a o
0.2 ms {175,000 7Uv) A1140 0.1 Hz (1 f53/10 U9} UBSAITULTININNE
‘ﬂ'uuv LU ¥ L Y 4 . ' 9) = q|o S
wawniuguiwna1ntuawﬂﬂaiﬂ§agﬂ MININIzquagIaday 30 um nauL s duna
respiratory acidosis, resgpiratory alkalosis, metabolic acidosis
&
Nid metabolic alkalosis
MM RN INANMIE  respiratory acidosis wileslfWunimiala
= Y o Y
5% CO, + 95 % O, vluasn 10 win druni s lfwn 1ian1ay  respiratory
o < . . i '
alkalosis mlatlanLHy minute ventilation U 2-3 M (Qulﬁﬂ

hyperventilation) whitaan 10 u1ﬁ

MINIHAAMIE  metabolic acidosis M1l asdad T8zans
ascorbic acid (vitamin C) 0.5 mol/an7 tiveantanamluansiiss  0.15
amolmN . A s 10 win dauni i Wunaiannaz metabolic alkalo-
sis M1dTasand1982 M8 sodium carbonate 0.5 mol/ans Hvanatanam lu
#151157 0.08 mmol/nn. AW LiuLaa1 10 wid

néuﬁ 3 3Wwmu 6 1ﬂﬁ1w§uﬁnuwqwéﬂaWHnﬁﬁuLﬂéﬁ30ﬂ1
atracurium ﬁan1iwﬂﬁhwaanﬁﬁutﬁh Tibialis anterior ugy soleus yumzldf
M anudigssn i mnam  funissusant suadueandiaiia dansmau

¥ ) . ¥, v
#Up12DINENINLUD ) (dose response relationship) wialungiominl¥dauds
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A . =
o ~chloralose 80 un /M. Ua: pentobarbitone sodium 5 wun. /hn.aﬂLﬁH
25484 Qﬂtﬂiﬂmuuatwan1imﬂaBQTﬂﬂuﬁtﬂutﬂﬂanunﬂﬁLﬂiﬂmuuaiunaum 2 Uue
1umn1iLUaﬂuuUQQﬂawuLﬁuniﬂ—ﬁia e ﬂﬂ1Mﬂun1ﬂﬂaqzaaﬂ
o u L] d’
n@mw 4 W 12 6 lﬂﬁwwﬁuanﬂwNaﬂaan15LﬂaﬂuuUaaﬂ31MLﬁu
' 3 ar W & . . . . ‘ild
NiA-A1Y  MENTTUAATTaINaTHLUa tibialis anterior uygy soleus gaew
s o o Y 4; ° o v 7 ¥ u
atracurium TUZUIAZBIET  WATAAS1 L5115 TREI N 1N YA 989 ndT 1L LN
' o )
dsnnnalazana 50% agnaman (lay infuse 1 A2 1wt Bty 100-120 uen /g -
W 4 ° '] = =
LEviaanlaaan luansits) 0.02-0.05 Na.ANN)
o = 4:
aﬂnwﬁLﬂﬁﬂuuuatwan1ﬁwﬂaaa Lﬁutﬂﬂanun15tﬂﬁﬂuuu31unamw 2
1% atracurium warsnss #a9anE1n el aanni l_ﬂbTua Az §a9an
[ X o Ly 9/ a 1 fr
ﬂ1ﬂwaanaﬂuLuawﬂﬂanauﬂﬁﬂwwﬂnﬂiuuaﬂnaﬂ 30 uww Uﬁuwﬂﬁmaﬂiutﬁuﬂﬁqa:
& Y Y < w = Y] = = di &
0.5 ¥R, uaImumrgiiinaedinsvanitniduan 0.5 ua. n1sangraua nvd
2 t = Y]
UTirasmtaga Ldul gt
o 7] N . . :
n15ﬂhu11ﬁtﬂﬂ respiratory acidosis e respliratory
alkalosis (n = 6), metabolic acidosis uaz metabolic alkalosis
. L3 L2 d. X s 1 =;
{n = 6) ﬂaanﬁ:wwnwﬂwaﬂa1nwn§ﬁuLuagnnﬂn1iwﬂﬂaﬂﬁxmwm 50% a814AanL iy
v o =
LIanawauay 30 U
o
o, il
] d' 3 é} [¥] 1 '
219199 wlilunsvaaninsan 1Aun atracurium besylate {(Well-
come}, ascorbic acid {Merck), sodium carbonate (Merck}, o -chlo-

ralose {(Sigma), pentobarbitone sodium {(Abbott), heparin {(Leo)
f, mdoa
1 T é’ 1 :il 1
A maalusraa1ud oy Laf £ MAAKWAI AN ATSIU  (meantS.E. M. )

1 ' o @ 1Y
uazwadaun inuanatansiidiny Taold student's t-test 1 P-values

Y] ' . L | ' u ' LY )
dagna1 0.05 (p < 0.05) D@10 1auANA1 3 U1 nfad iy

Qe
Aan13l13d

! o ot ] &
in. ﬂTUﬂaﬂﬂﬁﬂ31“ﬂﬂﬂ1ﬂ&ﬂ:ﬂ)1“tﬁﬂﬂ5ﬂ“ﬂ1ﬁﬂﬂﬂLaﬂﬂ
@ @ =i ] W 4 W
#9431 3 74 Wdina  PE 60 Lﬂ1LaﬂLﬁﬂﬂuﬂQ femoral LIN|ay
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ar 1 w & 1 ' Ll ldl
(ifwing Jﬂﬂ1ﬂ31uﬂun1ﬂua:ﬂ1ﬂu1uLﬁuniﬂ—ﬂ10waqLﬂaﬂuua ngun 1 (n = 10)

v o o ' vt ow X
Tusun 3 wdasandava PE 60 1dmdall pH 7.395 + 0.07, PacO, 23.01 +

2
0.91 um Al8W, Pa0,86.7 1 2.55 mu.liam, Hco"3 13.8 + 0.58 Naalua /ang
] =

A base excess - 7.2 + 0.67 4aalyn /and
& .
9. HAARIENEINLUAYAY atracurium
o ¥ o ¥ o .
atracurium HUHINT TMARITAINATNLLA tibialis anterior g

soleus

‘:‘ ot B LY @ ‘2( . . .
JUM 2 . n1IPDEINT TMARIBAINEHLUA tibialis anterior
4
Uay soleus m 90 - 99 % lag atracurium

4
7. NTWTLYGNEYEY atracurium AIH neostigmine

‘& PpliRs

atraculium 60 ug/kg

atraculium NEO
70 ug/kg 0.05 mg/kg

1 . R [E] ‘=: ‘%‘ o (7] 3{' o F
Tauluy fasciculation daz N9 LANAUIBINISHANIDAINATINLUDUININAY WA
o 5 U U 3 ‘y e . . 4
nTdugan svamsaandiuiust onuilalafiiy neostigmine (giw 2)
1 ¥ Vo W = d‘d
f1 onset (ﬁxﬂziaawﬂauﬂlwﬂwaunﬂgﬂmumagqgﬂ). duration(geg»
g gy s = d‘l ar LY [ .
L3ﬂ1ﬂauﬂ1wﬂwaumaLMﬂﬂﬂiWﬂﬂuiﬁhauﬁﬂw 95 % ®pqUNe)  UAY recovery time
1 a (Y} é’ L) ) 1 o
(5:H:13ﬂ1i:ﬁ31an1ﬁwﬂﬂjﬂaanawuLuanauﬁﬂnﬂq1n 25 - 75 4% P93A11NA)

=
Tugrgsran 1
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&4 [ .
319m 1 M onset, duration UAY recovery time

4 o4 [
P9Y atracurium LHAIAINITYUEN 90-99 %

muscle type onset duration recovery

(n = 6) (waq) (uan) (o)

tibialis anterior 6.67 4+ 0.56 27.83 + 2.34 7.5 + 0.72
soleus 7.67 + 0.42 32.83 +1.70 7.83 + 0.54

NIHLERY A2 AL E ST Y11 U A U YaEes 19401 3EUdInT suad 184
atracurium vianf'f’mt,fxiﬂ tibialis anterior U8y soleus tLaﬂa'luguﬁ 3
11AN3I MWIRE1 atracurium ASUSInMAsIIINEINLilD tibialis anterior
Ly soleus ¥ 50 % N1 32 usr 39 wen-/AN- MBI

fl. naﬂmmiLugﬂugmmmuu,ﬁuniﬂ—wiwﬁﬂmiwﬂﬁwaanéﬁmﬁa

dl as 1 o 24
W 3 n9vudRI A @RS MI 1 UIAEY atracurium fU SAuAd

v ¥ w w & ,
PAANTTYUEINT THAMIDBINRINLUD tibialis anterior (e)

Udy soleus (m) (n =6 )

100['

8o}

o
=
T

% INHIBITION
L
=

201

dose(ug/kg)
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lf-;lyv .
1. naluldisy atracurium
IINAIVNABDINYIT  respiratory alkalosis (n =6 ) Ua:

L3 ar o X
metabolic alkalosis ( n =6 ) lwmlvniswedigasndiuiue  tibialis
- o
anterior W8Y soleus LURBUULAILAY (A151399 2)
@ w ¥
Metabolic acidosis (n = 6) &A1 SNAAITAINEINLUAYII @MDY
ved oy o e ] i , " oo &
in usyluanlyd famn9d0R 81U respiratory acidosis (n = 6) MilWnaiuiue

o & 9 d‘
tibialis anterior U8 soleus WAMIAAAI LANUAY (R1T19N 2)

o o . ' o a i

A1F1IN 2 NﬂﬂﬂiﬂW5Lﬂﬂﬂuuﬂﬂiﬂ3TNLﬁuﬂiﬂuﬂWQﬂBHTi%ﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁﬂlﬂﬂ
4 a .

tibialis anterior WaY soleus WLHﬂ%WﬂﬂWiﬂiZ@UL&ﬂU?ZﬁTW

sciatic

% decrease of muscle contraction

tibialis anterior soleus

{n = 6) {n = 6)

respiratory acidosis  5.93 + 1,8(P<0.05} 3.2 + 1.3(P>0.1)

respiratory alkalosis 0 0
metabolic acidosis 1.4 + 0.8(p>0.1) 1.1 + 0.7({p>0.2)
metabolic alkalosis 0 0

'JVU .
2. n@uwlﬂiu atracurium

210N SURFINNI respiratory acidosis (pH 7.086 + 0.019,

PaC0, 49.22 + 0.27 uN.U3AW, Pa0, 130.15 + 9.9 wu.Usan, HCO, 13.22

4+ 0.38 %0alua/an3, base excess ~16 + 0.32 Naalua/ang)  LRUNSEULN
ar + [7) ‘&J

N1 9MARI PO atracurium ABNATNLUD tibialis anterior Uaz soleus (n=6)

' Y o S =t
a1 alyd 1 MMIIEDa (151 3)
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Metabolic acidosis (pH 7.082 + 0.021, PaCO, 24.75 + 1,34

2
6.67 + 0.83 Naalua/ang,

5 105.30 + 7.15 wn.sanu HCO,

base excess -22.17 1+ 1.02 ﬁﬂaTua/aﬂi) LRNNT THUEINT VRS 188 atra-

Hu L Ugan, Pao

1 o &’ 1 ) L% o
curium BNANNLUE tibialis anterior UA% soleus (n = 6) BHWG§UHﬁ1ﬂm

a8 1 g, :i'
MdEALuUnY (P1513n 3)

d‘ ﬂi i ' o 8 (73
A1 3 Nﬂ'ﬂ'ﬂ@ﬂ'l5LUﬂHULLUﬂ\3ﬂ'J']3JL1jun'§ﬂ—ﬂ'lQﬂﬂﬂ?‘iﬂﬂﬂﬂﬂ'lﬁﬁﬂﬂ'}‘ﬂﬂ\]ﬂﬁ']u
¥ o ) < v
tup tibialis anterior g Soleus w;ﬁﬂqqnnj jn‘jgﬂuLé’uﬂizﬁjw

soleus Ipy atracurium

% changes of muscle contraction

tibialis anterior soleus

respiratory acidosis  +16,63+2.33(p<0.05) +15.05+1.12(p<0.05)

respiratory alkalosis - 4.574+1.05(p>0.05) - 9.8441.09(p>0.05)

metabolic acidosis +21.73+3.99(p<0.001)  +18.34+1.64{(p<0.05)

metabolic alkalosis - 7.70+2.13(p>0.05) - 8.3943.06(p>0.05)
+ = increase inhibition of muscle contraction

- = decrease inhibition of muscle contraction

Respiratory alkalosis (ph 7.503 + 0.016, PaCo, 17.57 %

1.06 wu-Usaw Pa0, 117,37 4 8.89 NN -Ugay HCO, 13.42 4+ 0.79 Naalua/

AT Dbase excess -6 + 0.67 WAALNA/AAT  AAN1ITHUHIN TMAFIBY atracu-
. ' w & Pq e . . < o w
rium @aNA1NLUD tibialis anterior UA soleus (n = 6) LWPILaNUay
t=] o Y] Y =;
Tumipdhigmiadna (g1 3)

Metabolic alkalosis (pH 7.634 + 0.009, PaCO, 21.4 + 1.61

2
22.53 + 1.67 daalua/ans -

HU -UT8N . Pao, 95.08 + 8.14 nu-Usan - HCO;

base excess 4.32 + 1.39 Usalua/8A3 ) aan1sHugan suAd U89 atracurium
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.' v ¥ v s . . = 2  a 1] o )
AANA1NLUD tibialis anterior uar soleus (n=6) LW landay 1muuﬂﬂ1ﬂ@

dna (m314am 3)
SERE

21ul suxamethonium ;ﬂuﬂ1ﬂa1ﬂnﬁﬁutﬁﬁﬁaanqmét§aua:ﬁqwééhuﬁ
suxamethonium ﬁLﬂuﬂﬂﬂﬂ1ﬂn§HNLﬁéﬂizlnw depolarization blocker ?aﬁna
$19LAB931AN1540A depolarization block mney Ldy fasciculation iin
néﬁutﬁénnuwﬁhdwﬁh, ﬂiwuﬁhiugnﬂ1ua:ﬂaqﬁhaﬁq%ﬁ, s T und | Fualue Han
31, dwastuazil myoglobin asmnnmnlddniz  iudy  diumessndiaciie
U3ztam nondepolarizing blocker aua a:aanqwéﬂﬁni1 i:ﬂZLlﬂ1ﬂ1iﬂﬂﬂﬂﬂé
819011 upzaradnediaasaaua  mldldiinainrane  dipolarization gy
a5 Hm (gallamine, ancuronium), ) 1adulaRAaARY UaY /MIBUSIHIY
muluvasnLAananm {tubocurarine, metocurine), LRAN S el S
(alcuronium, tubocurarine, metocurine), ﬁh§3n1séaﬁ1unﬁzuﬁﬂ5:ﬁ1wﬁﬂu
Yszem Tamiawzasiadatmissam sympathetic (tubocurarine, metocu-
rine}, ﬂﬂﬁu muscarinic receptor ﬁﬁﬁi% LAz LNARR vagal blockade
(gallamine, alcuronium, pancuronium, fazadinium) wazdiwin @’ﬂ'q gLy
Tsaduuas maala 5:9:anwnwiaanqwéﬂaaﬂwLwéwﬁﬁhawaﬁﬁ LWIIZN1 N9 A8
LvaniiAea a1 a1 e uraaduuas miale wiaatdu sl sennsagte (Ldu
Ay pseudocholinesterase lun19M1a18 suxamethonium)

Atracurium Lﬂu91ﬂaWHna1uLﬁéwuﬂQMNUﬂw1ﬁu fim @1 TnNANERY
lﬁuﬁ15%1NNqWﬁﬂﬂ1Hﬂﬂ1ulu31ﬂﬂﬂﬂJHW1Q 1ﬂun Hofmann elimination ugae
ester hydrolysis w11ﬂ5:ﬂ:L:ﬂ1n1saanqwﬁﬂaaﬂw1uﬂunun1ﬁﬁwa1uwaQﬁhua:
1 ua:lﬁ%ﬁﬁhnwiﬁ141Uﬂaa true Wway pseudocholinesterasel5'16 #n
iudr i siinazduntaguusandauiuiTusiuluciand  uazn e umesSuded
esterase lay w?a@ﬂaaiﬁ%ﬂﬂwﬁhﬁﬁn1sﬁ1q1uuaaLﬁuﬁhﬁ esterases af1quid
(vau diisopropylfluorophosphate) ﬁﬂlﬂTiﬂﬁﬁﬁﬁﬂ1%§ fluid compart-
ment clearance ua”ﬂ15w1ﬁ1Uﬂﬂﬁ1ﬂlﬂaHU1U ﬂﬂUHﬂTH1ﬂNUJH1ﬂ5UH1 atracu-
rium Iﬂﬂ:ﬁ infusion ﬂﬂﬁalﬂutaﬂ1u1u M HVL3ﬂ1n1iQBHQWﬁﬂﬂQ atracurium

ﬂ1%ﬂ1lﬂu5 9,17
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4 . v ¥ v ¥ .y
1NN SVARRNATIL  atracurium HUHIN1 THARI TAINAINILE tibia—
. . » e . . 1< v oo W
lis anterior st soleus lanlun fasciculation uaslanisnszéulindiy
& ' -4 t’; . w Y . .
Luaanau  uanmInuogneesd atracurium fadgrn sountaldme neostigmine
1 = 1
W§ANI1 atracurium v non—depolarizing blocker 1uUm14ABLNISIEA1UI
£ 2 t = = . . 1) 1 ‘
edrophonium BBNONEL5INT 1A ANAT1 9 LABINI muscarinic WBENIT UA neo-
< = = ! < é U 1
stigmine M szAmsmuwlun sudlannI1uas 5282 LIRINTSEENOUEUIUNIY AT B
r's
o . w
LIA1LAUNR  (onset), T¥HZLIAINNTABNGUS (duration) URY s:H:Laa1ﬁﬁﬂ:
, . T R,
(recovery time) udasagluminam 1 a1 ua LT puLBuiuE AR BNd L U ANY
1 £ 1 1o é’
4TI atracurium 98NYWSEINIT suxamethonium WANSTEYLIBIN1TEANGUE
'
#19171  suxamethonium U&Z vecuronium Lmi:ﬂ:ummiaanqw%ﬂaq atra-
v ¥ . . 18-20 . ¥ o
curium $A§UNI1¥A9  pancuronium Ua: tubocurarine attudrazly
d: 1 . .
atracurium tWan15laval fvaanaN  (endotracheal intubation) szdadld
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ABSTRACT

Extraction and fractionation of whole dried plants of
Minosa pudica Linn were performed. The yields obtained were
alcoholic extract, petroleum ether extract, flavonoids, tertiary
and quaternary alkaloids respectively. The hypoglycemic effects of
these extracts were studied in normal and streptozotocin induced
diabetic rats. The blood sugar lowering activities of all those
fractions, except the flavonoids and tertiary alkaloids could be
demonstrated in diabetic rats in the second hour after single oral
dose and reached to the maximum in six hours.

By thin layer chromatography with various solvent
systems, the constituents in the plant could be detected. They
were phenols, terpenes, sugars and steroids. The active principle

in those three active fractions seem to be different.
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According to some toxicity reports of the extract, three
concentrations of the decoction were given orally once dally to
for a period of 6 months. No abmormal symptoms were observed. The
peripheral blood picture, liver function and histological findings
of the lung, kidney and liver were also within normal limits,

However, further studies should be made to clarify the

therapeutic value of this plant.
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SHORT COMMUNICATION

EFFECTS OF GOSSYPOL ON FOOD
INTAKE AND BODY WEIGHT

Muckda Chitcharoenthum

Department of Pharmacology, Khon Kaen University

Gossypol is a compound extracted from cotton seeds. Its
structure 1is composed of many aldehyde and hydroxyl groups which
can bind with amino, carbonyl and hydroxyl constituents in cell
membrane, amino acids, proteins and enzymes. The compound exerts a
variety of biological effects which may be of medical usefulness,
for example, as contraceptive and topical spermicide, antiviral
agent, anticancer agent and in the t{reatment of abdominal pain and

bleeding in endometriosis.

Chemical structure of Gossypol

th . .
Presented at 187" Annual Meeting of the Society for Neurosciences'

Toronto, Ontario, Canada.
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Many investigators have reported the depressant effects
of gossypol on food intake (FI) and body weight (BW) during the
study of its antifertility effect. Moreover, Sotelc in 1982 and
Beaudein in 1985 pointed out that the effect of\this compound on
BW was relatively irreversible compared to its antifertility
effect. Therefore, it is of interest to study the mechanism of
action of gossypol on FI and BW to see whether the effects are
useful or adverse. We began the investigation of how gossypol
decreases FI and BW in young rats. In the first experiment we
studied dose-response of FI and BW to subcutanecusly injected

gossypol acetic acid (GAA) in Sprague-Dawley rats.

Figure 1 Effects of subcutaneously injected gossypol
acetic (GaA) on body of young male rats.

O CONTROL 3
330 ] © | mg kg day GAA g g
A Smg/ kg doy GAA g
A 10 ma/kg day GAA g a
F-Y

;”

o P

[ o]
Lol
L ]
Lo, 2]

200 4 aggg

BODY WEIGHT GAIN (g/100 g BW)

40 -8 -8 -4 -2 0 2 ¢« o 8 1w 11 14
DAYS of TREATMENT

Trealmant MSE = 82643 19, F(1,367=14.92 ,P(O0002
Tractment day MSE=6389,F(39468i=26 30, P{QCC02

Figure. 1l shows percentage of BWw-gain from the age of 24
days in 4 groups of 10 rats. During 10 pre—treatment days, there
is no significant difference in growth among these groups of rats.

Gossypol treatment at 1, 5, or 10 mg daily per 100 g BW began at
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day zero, when the rats were 34 days old, and was given for 14

days. During the treatment period, the control group maintained
their growth linearly and similar to its pre-treatment rate. On
the other hand, the group treated with 1 mg dose of gossypol
exhibited a nonsignificant decrease in growth rate by 7% below
that of the contreol;  that of the group receiving the 5 mg dose
decreased significantly by 20 % and the 10 mg dose produced a
gignificant 40 % decrease in rate. The effect on growth seems to

appear within 2 or 4 days of treatment.

Table 1 Effects of gossypol acetic acid (GAA, s.c.)

on food intake of young male rats.

Daily Food Intake {&/100 g DW4S.E)

Bl 'Days of treatment

Treatmcnts (6 observations/group)

Control 14.040.24

B QAA

1 mg/hg.duy £3.840.16
5 me/kg.day 13.5:0.20

10 meg/hg.day 12.9+0,.41

Mrans are compared using the Student-Newman-Keul test at p<t,05

Mirans with the same letter are not aignificantly difterent

Daily food intake of these rats (Table 1) was also
depressed by this compound in a dose related manner. The amount of
food eaten daily per 100 g BW of these 4 groups of rats was
similar bhefore the treatment and up to day 6 of treatment when
significant depressant effects of the 5 and 10 mg doses of
gossypol appeared. This effect persisted to the end of 14 days of
treatment. Rats treated with 5 mg gossypol ate less than the
control by 10% and those treated with 10 mg gossypol ate 20% less

than controls.
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At the end of treatment, trunk blood was collected.
Serum samples from 2 rats each were assayed for free T4 and total

T3 by radioimmunoassay using commercial kits from Amersham and

Serono Diagnostics, Figure 2 shows a dose-dependent effect of

Figure 2 Effects of gossypol acetic acid (GAA)
on free thyroxine(fT4) level. Dunnett's
test * p<0.005, ** p<0.01

o
6 N
i
U h
3 4J
] ©
LS ] *
o & 1
— )
s 21
5 1 *%
Et -
0
| 5 10
control mg/ kg.day GAA

gossypol on serum free T4. Gossypol at 1 mg dose has no signifi-
cant effect on T4 level while the 5 mg dose significantly
decreased the hormone level by 30% and at 10 mg dose by 75%.
Similarly, the serum level of T3 (Fig 3}, an active metabolite of

T4, is affected by gossypol.

The hormone levels are decreased 20%, and significantly decreased

35 % and 45 ¥ by 1 mg, 5 and 10 mg dose of gossypol, respectively.

Table 2 shows the result from carcass analysis of 5 rats
treated with 10 mg dose of gossypol compared controls. At the end
of 14 days of treatment both control and gossypel treated rats

have similar BW and wet carcass weight which is the BW of rats
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Table 2 Effects of l4-days treatment with gossypol acetic acid

(GAA) (10 mg/kg.day,s.c.) on body composition of young

male rats.

Body Composition {meantge}
# rata BH wet carcass weight water fat protein
{Rise) (gtse) {a/rat)

Treatment

fantrot 5 T:IH.Z:H.4 12.447.3 TZ.S;I"I.H 6.030.6 l?.'l‘_i_O.?

GAA 5 121.148.2 82.245.8 68.044.6 1.740.4 H.840.6
tiB) 0.75 .09 0.69 6.53 0.1¢
p »0.20 30.20 >0.50 <0001 ), 60

minus head,tail,blood and GI-contents. Fat is the only compartment

in gossypol

treated rats

that is significantly decreased regard-

less of whether the body composition is expressed in absolute term

as show here or relative to BW.

Figure 3 Effects of gossypol acetic acid (GAA)

on gerum triiodothyronine (T

3) level.

Dunnett's test * p<0.05, ** p<0.01

®an

control

S
mg/kg.day GAA

10
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In the next experiment, we studied the time-course of
effect of gossypol on serum free T4 in groups of 5 rats treated
for 2, 4, 6, 8 and 14 days.

Figure 4 Time course of effects of gossypol -
acetic acid (GaA} on serum thyroxine

(Free T4) level. t-test * p<0.03, ** p<0.001)

a controf
e GAA

6000
é e
5,000 { s

40001
3,000 8 i e
2,000

[Ar el

SERUM LEVEL GF FREE T4
{ng/dl)

0,000

T ¥ T T t T T

0 z 4 & 8 o 2 4
DAYS of TREATMENT

The results (Fig.4) show that whereas the serum level of
T4 increased in control rats from 34 to 48 days of age, gossypol
treated rats have a constant level of free T4 after day 2 or 4 of
treatment. The time course of the effect on T4 is similar to that
on BW. This suggests that the effect of gossypel on BW may be
mediated through its effect on T4. We also found that the time
course of gossypol's effects on serum testosterone is similar to
that on T4. Thus the effects on these two hormones may influence

the effect on BW and FI.

The results of experiment designed to assess  the
participation of thyroid hormone and testosterone in the effects

of gossypol on BW using hormone supplementation are shown in

figure 5.
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Figure 5 effects of gossypol acetic acid
{GAA,10 mg/kg.day,s.c.) on body
weight of orchidectomized (OrX)
and thyroidectomized (ThyX) rats
-supplemented with testostercne
(Tes.5 mg/rat) or thyroxine

(T4,800 ng/100 gBW).
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DAYS of TREATMENT

Effects of gossypol on BW were compared with the control
treatment in 2 groups of 9 orchidectomized and thyroidectomized
young rats receiving testosterone implants and daily subcutaneous
injection of T4 for 14 days. The doses used had been found to be
optimal for maintaining BW in- orchidectomized and thyroidectomized
rats. The depressant effect of gossypol on growth rate by 50% is
still observable and appears by day 2 or 4 of treatment,
Similarly, FI of these rats as shown in table 3 is still
significantly depressed by gossypol from day 4 to the end of 12
days of treatment.

These results suggest that the effect of gossypol on FI
and BW may be from action sites other than the thyroid and testes.

Table 4 shows results from carcass analysis of these
hormone supplemented rats. After 14 days of treatment gossypol

treated rats have significantly lower BW and wet carcass weight
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Effects of gossypol acetic acid (GAA,10 mg/kg.
day,s.¢.) on food intake of orchidectomized (OrX)

and thyroidectomized (ThyX) rats supplemented

with testosterone (Tes.)} and thyroxine (T4).
Daily Food Intake {(g/100 g DBWt3.L)
Days of btreotment 2 1 12
Treatments #rats
ThyXtOrX+T1+Tes,
scontrol 9 15.2+40.2 15.440.7 L2.B30.5
+ AN 8 14,4304 11840, (0. 8.3
{11} 1.79 3.460 d.43
3 >, 2 <{.005 <0.005h

than the controls.

protein of gossypol

the controls,

Although absolute weight of water, fat and
treated carcass are significantly lower than

only fat content is significantly lower than the

Table 4 Effects of gossypol acetic acid (GAA)

(10 mg/kg.day) on body composition of
the thyroidectomized (ThyX) and orchidectomized

(OrX) rats supplemented with testosterone

{Tes.) and thyroxine (T4)°
. Hody Composition (meantte)
¥ orats D¥ wel carcass weight water T rat prelein
(B+zne) (gtse) (gsrat)
G
tTreatment
‘f‘hy‘(l()r‘hTM-_Ts-s.
toControl 8 J55.745.2 T8, 25,6 80.132.7 7.630.5 [RIPRE I
oAy 6 fli2.6r1.5 06.331.3 LI RN L,.850.5 9.339.4
IREE D! 8.6 1.08 2.87 6,65 2.50
P <0, 0005 €0.005 <0.05 <0.0008 <0.05
it
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controls when body composition is expressed relative to .BW. These

results suggest that gossypol may interfere with fat metabolism to

affect FI and BW.

In the last experiment we examined gossypol's effects in
rats 1in which almost all carcass fat had been eliminated. Two
groups of 7 young male rats were treated with 3 and 6 mcg of T3
for 7 days before BW was recorded. Growth rates of these two
groups of rats during 7 days of gossypol treatment were similar to

rates before the treatment (Fig.6)

Figure 6 Effects of gossypol acetic acid on
body weight of young rats when body
fat has been removed by high dose of

triiodothyronine (T,).

3

O {x3ug/l00 gbw T3
® 2x3ug/ 100 gbw T3 §

1o p i

BODY WEIGHT GAIN{g/i00s 8w)

DAYS of TREATMENT

Thus elimination of body fat can prevent the effects of
gossypol on BW. Our observations also tentatively suggest that the
depression of FI is prevented as well. In conclusion, gossypol may

affect both BW and FI through actions on fat metabolism.
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ABSTRACT

The teaching of pharmacology in 5 dental schools in
Thailand was studied through the analysis of information provided
by the head of depariments. The study focused on the length and
content of the courses and professional qualificaticn. The result
showed that pharmacology is taugth by using lecture principally.
Most of the instructors held M.S. and Ph.D. degree. The lecture
hours are quite different between dental schools. It range from
54 to 121 hours, with the mean of 89.2 + 23.9 hours. Some dental
schools are not emphasize on the drugs used in dental practice.
The result revealed that the contents in pharmacology curriculum

of dental schools in Thailand should be revised.
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Ear-nose-throat

External ear canal and tympanic membrane

Sinusitis

Neoplasm eg. laryngeal tumors

Foreign body

Irritation and infections

Aspiration of pharyngeal secretions

Postnasal drip

Chrenic mouth breathing

Rhinitis

Thyroid enlargement

Nasal polyps

Elongated uvula

Tonsils (enlarged, infected)

Common cold (upper respiratory infection)

Pharyngitis

Laryngitis

Respiratory

Asthma

Acute and chronic bronchitis (viral, bacterial,
irritant)

Bronchiectasis

Alveolitis

Neoplasm

Foreign body

Diffuse parenchymal disease (fibrosis, sarcoidosis)

Compression or traction of tracheobronchial

structures

Cystic fibrosis
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Pneumonia
Tuberculosis
Fungal and other infections
Bronchopleural fistula
Large effusion in pleural space
Subphrenic abscess
Cardiovascular
Aortic aneurysm and enlarged left auricle
Left ventricular heart failure
Mitral stenosis and pulmonary congestion
Pulmonary edema.
Pulmonary embolism with infarction
Pericardial diseases
Mediastinal
Neoplastic, inflammatory, or fibrotic precesses
that compress or distort the tracheobronchial
tree, aneurysms, enlarged lymph nodes
Gastroinstestinal
Aspiration {achalasia, incompetent lower

esophageal sphincter, esophageal disease)
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n1suﬂaﬂ1qu§w1aLﬂﬁﬂ?ﬂﬂwﬁLﬁuwaaﬂ1 %quuqaaniﬂtﬂu 3 NgN fia
1. pnaa1n1slansan sz ivla (Antitussives)
2. iutdums  (Expectorants)
3. ﬂWauawﬂLﬁuwu (Mucolytics)
H11unauw 2 uaz 3 u uaﬂijulﬁﬂﬂ]1 Mucokinetic agents2
(Hir1z BRI AL Auve aquﬂanﬂaau uamaoi sonuraas L ez E saas
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o o W o w v X
151N 2 @19 Mucokinetic V‘I'N"'I VITI'JH‘].VILﬂlm:gﬂﬂ‘]?lﬂaﬂﬂﬁ']ﬂ'ﬂu

Category Probable Mechanism of Action
Diluent
Water Aerosol: Decreases viscosity of gel layer; systemic:
increases of sol layer hydration
Saline solution Hypotonic aerosol: transfer of water from particles to

luminal mucus; hypertonic aerosol: osmotic effect of
saline, drawing water from the mucosa

Surface-Active

Propylene glycol Altered hydration and hydrogen bonding of mucous
glycoproteins
Sodium bicarbonate Decreased mucous viscosity and adhesion, increased
ciliary activity
Expectorant
Potassium iodide May include stimulation of glands, vagal reflex, or

ciliary activity, as well as a direct mucolytic effect or
potentiation of proteases

Glyceryl guaiacolate Vagal stimulation and direct action on bronchial glands

Ammonium chloride ‘Vagal stimulation and possibie enhanced ciliary activity
Mucelytic

Acetylcysteine Destruction of disulfide bonds

Dornase Direct digestion of DNA and indirect enhancement of

mucous proteolysis

-
1. #1nAa1N151a (Antitussives N32 Cough Suppressants)

tﬁuﬂ1ﬁnﬂa1n1ﬁ1a ﬁaanqméiﬂﬂnﬂﬁuﬁ1aiuﬂuai TN T daas
1uaimalagintawty  wazlafigam:  wanaain1slawesanldiiu  marcotic
antitussives ﬁﬁﬂu‘lﬁMﬂﬁ’&ﬁ codeine Way hydrocodone WaT non-
narcotic antitussives daldun dextromethorphan, noscapine a2
levopropoxyphene napsylate d1ush  benzonatate aanqwéaﬂm ‘in‘i:\?:fu

= 1
cough receptor waIUUAH

1.1 Codeine

4 .
Codeine \1u narcotic antitussives wlfuwinarzinn
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F1 18508 LAz maudurmsian soudlelaTasly naloxone hydrochloride w3a
levallorphan tartrate Fa1ifu opiate antagonists
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1.3 Dextromethorphan  [(@-3-methoxy-N-methylmorphinan

W38 (+)-3-methoxy—-17-methyl~9,13,14-morphinan]
Dextromethorphan l.ﬂ‘udextrorotatory formiay methyl
ether ©81 levorphanol 19310 1-isomer ﬁiﬂﬁqwéuﬁﬂaﬂ laidnAn uazna
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- o
1@ sadeivin th 10, 2531 101

Thai J Pharmacol vel 10, 1988

dricdic acid u#az lodlde ﬂaqiﬂtﬂﬂuwsaiﬂuﬂﬂLﬂﬂuﬂa1utwuﬁuﬁaﬂ
ﬂu1ﬂﬂ1ﬁﬁ1ﬂnmﬂﬂ5 WIUATIT 1020 . wn b ﬂhiua "8
A3902 30 N.YN 6-8 ﬂdiua gagﬂlutnuuuaz 120 an.) Lﬂnﬂwg 26 1 5y
|- ! - !
Uszmunsiaz 2.5-5 un. 0 4 Dl wia 7.5 wn. wn 6-8 1l (ﬁqﬁﬂiu
Ludua: 30 un.) Lﬂna1ﬂ 612 1 nlszmunaa: 510 M0, YN 4 ﬁdiuq
WiBATIas 15 3. Wn 6-8 ﬂhiuq (ﬁﬂﬁﬂlMLﬂU]uﬂw 60 un. ) %iﬂﬂ?ﬂﬂﬂ1uu1

wingatan Suuszvulumna 1 un./nn. /3wy -4 a5

1.4 Noscapine
) & . . . . dl-d -
Lﬂuaamaaﬂﬂ benzylisoquinoline 'ﬂmauumﬂsmnmml,ﬁu
.-J . = 4'; W . Ww 1o 'Y - 1
W#24529310n morphine H1quﬁnﬂa1n1ilawaﬂnu codeine uﬂ1NW11wLﬂWﬂﬂ Tu
e ny o X
M LWL aau L aau ua°1MNQWﬁunﬂaﬂ ﬂ1ﬁ1u1snw11wLnﬂn15waqaﬁm1uu a1aLnﬂ
2101992970 NUUTTEIWM NaBAaNnAT ﬂawuﬂutaaﬂaﬂaaﬂbﬂi1a umuwsauw
W mnagearanszduszunlsssmdiunais nszdunimela ua:Lﬁun1sﬁhﬁ15
fevaalumaLaumiala 1uﬁhfwwaaaﬂ11uﬂu1ﬂ§au1n 2131 Liign
v 1
Tumaaaln noscapinel Fana1n15tavtinlaukuaz lun dame
1Y) 4 4' [ 1 dj ﬂ' ) 4: )
watnaLanamy  Ldun Uaedse: 909dn asuld LEAAUNBNLEY  LHAAIANLHY uas
Lﬂuwu Liug®8
L") Y] LI | Y [y
I ATUUTEMIY é1w5u§1w@ fil A98Y 15-30 NN.IURY 4-6

1.5 lLevopropxyphene napsylate
ay 1 4 4
Lﬁuﬂ1nﬂa1n1ﬁlanluquﬁuaigw1ﬂ:ﬂLﬂuau (dextro} pro-

poxyhene WA i1 1uusafasnI1 codeine® samaii tane Loy Thun aauld
a1 tdny Uiadswr 29dn e uludusiiy  udupanen ﬁhqtaﬂ Yrmlddiaz
viud mnadiszmudmsuflugRansaar 60-100 un.yn & dlua (lidu 600
an. /) mevdtannfnlsamugr #asseingzian1Tiuse Uazn s utuL a3l

ANINA

1.6 Benzonatate[2,5,8,11,14,17,23, 26~-Nonaoxaoctaxosan
~28-y1 p-{butylamino) benzoate]



- o
39 sndeiven iR 10, 2531
102

Thai J Pharmacel Vol 10, 1988

Benzonatate |fuayiuf polyglycol wigaslatanatiuldu
#12 uﬂwiiﬂﬁqﬁi1aﬂa1ﬂ tetracaine UAY procaine  Benzonatate GLIRGY
Ve WA 2499 uqm51ﬂua1ﬁ1taw1°w n1w1wtﬂatuanuw1aLﬂuw131q 121 1ith
T a LA g13343 52 Teeflun % bronchoscopy 113211/ benzonatate

mlfifusanainsloagisunswany tws12e19P2IN9  afferent pathway 284

reflex N718 ua:ﬁqwéﬁs:uuui:awwdaunawaﬁhﬂ nﬁ1aﬁaﬂ1aanqw§ﬁ stretch
receptors LLEI“ cough receptors %83 vagal afferent fibers wm anlan
(alveoli) Lﬂanuﬂaﬂua vapaaN  (bronchi) uAzEnHA2I19N170718VAANTE ud
ﬂi"ﬁm'ﬁ‘a“’ﬂu vagal nuclei ?IEN medulla #1nn polysynaptic reflexes
wiﬂﬂMWﬂaaﬂ1quSQﬂnﬂ um1uﬂu1ﬂw1ﬁuﬁiau11unﬂn1iw1ﬂ1a ﬁﬁﬁﬂtﬁﬁléﬁLﬁﬂﬂﬁ1
HTﬂ1Qﬂi~ﬂun1iﬂ1ﬂ1%ﬂ]Hﬂ1 MSTHQTHJTH]LHNﬂ]TNﬂn uﬂuﬂ]1uﬂﬂ30ﬂ15ﬂ1ﬂ1ﬁ
LW minute volume Way vital capacity 1uﬂUW£ﬁuTiﬂﬁﬂUWﬂ W lWana1nn g
dyspnea aaw11ﬂtﬂaa1ﬂwuﬂi s Toailuaul 3T savaunia magnihanldenainisialu
Tiﬂau Ftialammdy wei3atiaiantimade Ly Tulsanin, vasuiy,
waaaaxantay , lansu, wavia, Jodsa, TSﬂqanUEﬂTﬂqwaq waz 190l g
Lhuwgla t o8
Tum swasasusnimain slalufaafidns  slunuuasdaf
W ﬂ1ﬁqw§waﬂﬁﬁ codeine mimndheifstasusaramld 1dun aauld
Tuyau ﬁhann uﬂu%un Vinfses  deandzfn L)Huﬁiﬂwtanuaﬂ GRNEREN i
anﬁiuwwuu nuﬂu uﬂ31u§§nuﬂuﬂ1saUﬂ wihang wu1aﬁﬁ WATA13 LAAUNET HIa
Lnﬂn13:guliLnu (hypersensitivity) 1# m1tﬁﬁaﬂ1a:ﬁ11ﬁﬁ1n au WAz @198
iy 3«1ﬁ%?ﬂszw1uiﬂﬂiﬁﬁbataﬁu 11 A5uen L nuzu A 213 LAaRa TN T §u
duaanay, d, nsdunssary uastnld  AaaneramINInEIAT SNAENRIBE 1IN
awnanld Fluauas LAndiirinanan 10 qiﬁiﬂ TS mazmuly
MIANTIAZ 100 UN LAY TURZ 3-6 ATY dautdnargdng 1o 1 Tauuzih
1L it H1BEHQHéﬂ1H1u 15-20 W Mendafinlssmy uasdsres Laalunn s

£
aanIME Uiz 3-8 H1lua

1.7 Diphenhydramine hydrochloride

. . = = 1 . -
Diphenhydramine Lﬂum Mudgan nunga ethanolamine j



o J
s nding 10, 2531
s 253 103

Thai J Pharmacol Vol 10, 1988

qwﬁaﬂa1n1sialﬁTﬂﬂaanQMﬁms sz EmdIunaId LWs2 wua11uﬁthﬂaaamw11w
lalasnse wuwﬁuﬂiaTﬂHﬂsq diphenhydramine ﬁwu1inﬂu3qa1nwsla1ﬂ uautuaa
Q1ﬂH1NQWﬁ anticholinergic ﬂwaalﬂh1waWSasaunUH1au t7u benztropine,
beperiden, levodopa Lﬁuﬁ’u L;‘;aaﬂﬂ‘]ﬂ']i Parkinsonism ‘uga 1015 extra-

pyramidal effect 31nn151980 guh

- ¥ - o
s soanan1slalusmlarsasy  uazluauwnaaainszeu
A 1 W 4 < o [ | o W 3
Tilalwinsugians  Taslann 1 adiiufviaun 1 uduiufuay s Lantasfugusday
Uszammad slumnasulsemiu 25 an. dansnaaeinislalalaglainaainns
= Ll 4 @ v 8 ] L '
dUANEZARtAY  MEVE U 50 wA. 213N IRLNREINY ST ANET 8a LAY 1) IuAL
B | dl 1 = o o 1
agnannlummliaaet 39a1aliugusuvaulumna 5o un.  Tassulszvwiunau
a4 o 4 4 o ' 4 o
uauns M Tuansal Fidum udinsoiuisa TausvUssmiunauaant am14033 92 o
dmdunialfidusrufla Diphenhydramine lumna 25 un .
- A4 ., 4 < o
155 m1210151a0LAAIINN TTL A HLADINAT FANTAURBABH BIN1TLANLNAITIANT A
el a d' a & L : a @ r-'!' v
wian1 sk uarain1slantnnzulusaunat s audeii 1isuniuni suau MIANFINI U
° [T LYl 4; =] 4 (7 . - éu
213 TR 9 WAz NUAY LUBA1NNGUERAN Y atropine 18131 501 HSHONBAUNANT S
nﬂ‘izuuﬂ‘i:ﬁ'm‘ﬂaumanﬂﬂaﬁ, tranquilizers, #18AUUISEIM WAL HIUAUVBY
£ . ) .4
Uz L¥3UOMBH  anticholinergic au
gy Amalddraarruszinse Ty Tuaumm s 1uLnE L Asa9ang
L o Y sy 7] t o
na TUHTURWINLZ LW51:ﬂ1aqu11wauqua:LﬁuﬁwLW@wBQQUﬂnglﬂ 411187 510130
v o - .
1iuauniiul sadanusia narrow-angle gz apugMInnle
o o ¥ !
mwnanldudls  Alugsigsemuasia: 25 an. wn 4 1T
s e 2 | w < a ] [
(Liiuduas 150 an.) tdnarmnea 12 1 Swszmulusnacaeduflug i
(Y] 5 y i a o [
81y 6-12 1 fuuszmuasing 12.5 unn 4 T (latnuwivaz 75 un.) van
a1y 2-6 1 (muldmsguazsasuwnd)  Fwszmunsia: 6.25 an. yn 4 fala

5 ™ Gy ! a 30 ; '
(laiouduay 25 an.) uﬂluuu:u11ﬁ1ﬂh1unuLﬁna1gﬂ1n11 2 1

2. ymism: (Expectorants)
d' L2 sl o Q‘ = =Y
LﬁUH1Wﬂﬂﬂﬂ5:ﬂu1ﬁuﬂ1iﬂULﬂMﬂZ LR SA0UDA LURI 10N 9L AU
X 3 a = 9 . o PR
HTHIQN1ﬂﬂU uﬂ"ﬂTiﬂLﬁNH”EﬁUHﬂuﬂﬂﬂﬂ HTL%NﬂTiWﬂIUﬂﬂﬂQ cillia uﬂuﬂ1i

LﬂaauwwaaﬁaaLwa]a1nwaaﬂau {tracheobroncheal tree) ﬁa1ﬂa w11ww1§a



104

1
a il
a1 suadeivem W10, 2531

Thai J Pharmacol Vol 10, 1988

. ‘J L3 4 v
Ltﬂanﬂaamm:aqwm11ﬁtﬁﬂn1 552 uLaRI Ty Lau‘lﬂ"lﬂﬂlf‘lﬂﬂﬂu'lﬁ']il ﬂ']‘il,’?mn'] TUU

uydld! ) |§' 4 lé’d
gadtmadn Tt ga L uanym s Laumela iy uazaan1sszmuined g1 lunguulinn

dl ldl e A v . . ’ U
(mM35190 3) uAnd1fiyfa  guaifenesin, ammonium chloride uaz waafnd

‘iq - ‘g ar + 4 ard
wilalanu  m1sangustasn slunsedu gastric receptors yivldn gastropul-

! 0 . X -
monary vagal reflex 44lu150n1 38984 tna1mnngu (im 1) wazenaraly

ns:ﬁh bronchial glands U8Z secretory mucosa cells LAHASIAIE ﬁWiﬁﬁ

U O &' | 4
M IEIIUAL AWYDI LUAIDANNTUINTY  AITULVUBINUA (viscosity) %A LHNNLA

BHER

v u U ‘Y
ATHUAS AUBDNI THBU

9,10

q' ‘g L4 g g v
UM 1 nalnn1saangnsoat ot fuLdime Deaanqrsiag N1INT 8

gastric receptor lunsziwizerms ud2iiin vagal
.,L = ¥ o o - , 23
reflex TULANE sU1AANAEY Tun 1 L aum ala (31N Ziment” ")

CEREBELLUM PONS
“"Mucokinetic center” ((s(“g_s‘)&?’ Vomiting center
(postulated) 7k
/ Afferent vagal
MEDULLA stimuli from
4 stormach

MUCOKINESIS Y VOMITING /
Efferent arm of vagai 4 Efferent arm ot
reflex to lung, % vagal reflex to
activated by % stomach, stimulated
subematic dose  # % by emetic dose
of drug \ of drug

Gastric receptors
stimulated by emetic
drugs. e.d., ipecac syrup,

Bronchial glands stimuialed Absorption into blaod giyceryl guaiacolate
by vagal efferents or by stream of oraily {guaifenesin), iodides,
circulating drug in the ingested drugs ammonium chloride,

blood stream acelylcysteine, ete.



o J
1sér9adeinm W 10, 2531 105

Thai J Pharmacol Vol 10, 1988

2.1 Guaifenesin (Glyceryl guaiacolate, Guaianesin)
Guaifenesin L1 glycerol ether 984 guaiacol Lﬂiﬂu
Tﬂﬂn1inﬂu glycerol il gualacol QQLiHn1ﬂﬂn%ﬂﬂuﬂi1 glyceryl guaia-
cloate ludainaand ﬂ1;wnn1sﬁuﬂwaﬂﬂwaawﬂqw1aLﬂuw1ﬂiauayqun1iwﬂTun
A [X7) lellqu @ R =| [Y)
239 cilia wangdldeuraganiivussvuuzit (100-200 un.)  FniTHontaseny
1 r ag 2 @ a4 ' & an gdl o
27 anlmnasaunaz IMnan1 59N asangaly  51897un1 TINHIM 4 AsUNNIM N
< 1 g ] ] ] a ar Y] ]
(HURAEBIB AL LNLAUHADEIEN 189 udulvgmua 1o Tinn st damyaanany
A‘ ] dl = 4 o e f 1 1
M uﬂﬂuwﬂwaﬂﬂawuquﬂawuﬂﬂaaLﬁuw:uazw11wﬂua1ﬂazagi:wn1q 300-600 N,
o (%) 4' w '] 1 1 = [Y} T 1
ﬂu1ﬂ§UUi“W1UlUﬂ$ 800 uN. MMz LW 1IHAAINAYY T8 UI TUA
A398% 600 UN. qunwawﬂiunﬂaq cilia wuwﬂﬂaﬂu1ﬂanw11uawtauu1ﬂ 1199U

£
Lﬁﬂ]W guaifenesin MQWﬁﬂH1HﬂﬂBﬂﬂNﬂﬂUﬂﬂ?ﬂ I1Wied1s glycerol M Inau
LUBﬂﬂTHﬂ]

o ql A u

Guaifenesin lagminnldlusimslavinaainuin  waanaudnidy

] o o Y] [T 1w o ‘yv

neadLamanLay  aveadnidy  lansu  liwdalwg e wasTwseayndnisuisady

o W 4} ] 1 1
gngmitan Idusuiumaus  ag1aunsway (U 81281 8MaanaN, decongestants
.11
codelne
4 w4y Py A d R | <

ganatheLapates  uanatnaLamavarawulan  aauld a1y man

e A e o ow 4 Y o o st v

mMatmzaadiniataan (platelets) i ldtasautamd  sraganminlinila

o aw @ 4 , . :

A WAL NARALINLAS LBATIA 5-hydroxyindoleacetic acid (5-HIAA) WA

vanillylmandelic acid (vMA) lulddnoz
4 . y
e 14 giwmuazLﬂnawqu1nn31 124 fulszmuatiaz 200-300
Y [ Y] o < o b

wnyn & M (gogalatiudus 2.5 nfu)  fnaty 2-5 1 siszmiuasias

50-100 an. yn 4 $1lu3 (gagalainuiuaz 600 un.) LAnany 6-11 i 5u

Uszmunsiay 100-200 an. yn & Hla (Ggalunuiues 1.2 ndu) Eﬂﬂﬂ1

1 Y ={ 1
0 o2 1 faa sumn alitnn cdamunazyana

5
2.2 drsusznalgadLnag
4 Qﬂ'd ' t L7 Y] 1 A‘ w !
191 NAANAY BIUAMANSTI B 1D 1819880 damz Ihaane ey Leun
ammonium carbonate, ammonium  bicarbonate, ammonium chloride,

sodium chloride, sodium iodide, sodium bicarbonate, sodium



. o E
1
106 1@ sLAdE e W 10, 2531
Thai J Pharmacol Vol 10, 1988
citrate, potassium citrate, potassium iodide, potassium acetate,
. . k) k] . v A
antimony potassium tartrate W82 calcium iodide Lﬂu%u Tuussainas
VX 4 o w
M8l potassium iodide WaY ammonium chloride U swwuuaelus susn

UL HW

2.2.1 PotassiuT icdide
wanfodornnlalammaalelaladufuss fstnaviinn 1dy hy-
driodic acid (1.4 %), iodinated glycerol (iodopropylidenegly-
cerol), potassium iodide, Lugol's solution, Uaz 'sodium chloride

¥
Lﬂuﬂu Tuussm uaninfiinall potassium iodide Lﬂuﬂ1 anuazldnrama

Nﬂﬂﬂﬁﬂ

Potassium iodide gnﬁ1u11ﬂLﬁuﬂ1ﬁhLﬁuM:uazaﬂ
ﬂn1ntwﬁﬂnﬂaaLﬁuu:1uTiﬂwaaﬂauﬁhLﬁUL?ﬁ%ﬁ, wapnaulUanad (bronchiecta-
sis), wauﬁﬂ geamaalianas wazfilddininn cystic fibrosis, Twiasyn
Fduiiats uasaaty atelectasis ﬂ1HHﬂQN1ﬂﬂ11 12

Todide nnﬂﬂau1uiﬂ iodinated amino acid uaa
1Ml iodide nivawﬂaﬁluu1uanLﬂaaaﬂ1ﬂna1aw31q iodide ﬁuﬂuu1nwmau
1Wiaﬂﬂua~nnwaaaﬂnu1ﬁni uﬂLaaﬂiuiﬂwaa thyr01d hormone iodide nnﬁﬁ
AN U AT HUAS I HAENSE LN1281I 3 1uﬂ11utﬂuwuwﬂan31ﬂa1uLﬂuﬁuﬂaa io-
dide luthuant 1ad . '

Potassium iodide LANNITIUE1IAAVAI VBINIA LAY

=]
wiglauasannI 1L vtEI 289 L dums Tay

4
2.2.1.1 nizﬁu afferent receptor WNISiWIL

of ) ! (X}
a1M5  udN vagal reflex AWM mucokinetic center Taaglndmiy

b.

vomiting center # medulla oblongata {gastropulmonary mucokinetic

vagal reflex) luswuntsdud sammaslumataunrala

¥
2.2.1.2 iodide lWdz@M bronchial gland Uay

v;r u:; asd < ug s ‘o’ 1 ,n}
nszfuldindadisnanadslaenss  wazlAmd SLADINMEINIS fuAplIaT Y, famiyn

v L3 1 2 » 2
wazmasnine1 Tianihaiy uiun uasum



- o
1Mrdraendediven 10 10, 2531
107

Thai J Pharmacol vol 10, 1988

] L 2 !
2.2.1.3 iodideni:ﬁhLﬁuﬂhﬁﬂaﬂiﬂiquwﬂaﬂﬂa1ﬂ

. ¥ .
mucoprotein ATy (mucolytic effect)

L7 d‘ L]
2.2.1.4 iodidens:d cilia THTunsaL wan1AI 1y

& o
dzarainniu (mucociliary clearance)

LY Al A
2.2.1.5 MMENFIUIN  iodide @1W1908ABINTIAN
v o ¥4 . @ [y ) 4
tiula Anluaatsanaim santdululsansanaudnidy , Usnantdy uwasvauma
1 2 L ) L y“-‘i [P
agna lafmugio1adnatie s L daia 15w viua
) = = s . Id 1 . [V
U ua: Min luguiagea1atina1n1sieIIn iodide 01381 iodism 1Aun
t 7 au v ‘i:
g1 siyn @ dhay aanuin (hypersecretion),  fami1a1y parotid
4 o ¥ o 4
WAL /M58 submaxilar WINANLHY, ABMNIAILIN, WIIEIDIN, T2A18LAaIvelm
= L] . I
NTTIMIZEIM S, vaaLdy, (indy, Unlisdlalaled, UiniwIanuazWu wiad1na
4 . d 4 4 v ¥ o
Uin usr man efadusa, aauld, s1i3mu, wiedser, viaas, hvan,
[} o ) Q gu |
naaaLaﬂauﬂ:/uﬁaﬂauwauﬁaaﬂtﬁu UANIINMULNIA1INBINI 515, nervousness,
vaulavdl, Parkinsonism, impotence ttudu S ldsvenamifuiiaiuu m
@ ! o 0 w ' &
g1 sonan1 5w uzadraninsapdin 19i0n hypothyroidism, faulatu, fAawan
o [ Y o=
myxedema, uasufusidunziSizia adenoma 14 tws1za:1udam 518 potassium
] [ -/ L] ‘; £ )
iodide tuszes aa1dua vy, 9159 lUiRNQUELAY anti-thyroid drug Wa:
N ; a = di [ die;d ] ar
1ithium uﬂ:w11ﬁiﬂuﬂﬁtﬁﬂu1ugﬂaﬂgqLuﬂ1ﬁ53unUH1auquﬂuﬂﬂL%ﬂu nIau
NGERPERITL potassium sparing
yuci L A e
flagwldenanranuiny 2-3 LABY AI TN TATINEDL

yqjl ¥ B {7 A’ o
whnwasraninsapd magey T, waz TSH)  @RsAInsANldoliwsizem

i
i I'd ° = w !
aanlnsagfnnam snluassihiraruiiend 1Aun sanansssue , hypothyroidism,
thyrotoxic BT
ldl = v
U2 8MuRE1819 LRI M TVIUMANFI LS 12Ul (angio-
. 1 4 da o 4 4 4 4
neurotic edema),Naad LALAIN, LAAADANNAIMTINIANLEA L NANURZBIN S serum
. 1 g g v ¥ 4 v 3
sickness \du 414, Wiadn, Aamd1ivanila ue: eosinophilia Lifudu fuil
4:}1?;}; Ay o [y 4‘\1’ Wt v g o
Tyl dnunuyaaan agukenalinawl,  §1e hypothyroidism Wi hyper-
.o g . . . wi d' =
thyroidism, tannedulan cystic fibrosis, H#AawWaN, Lﬂumu, Nlvung

A u . I L ar [ a
L%Hu1utaaﬂ§a sauwaﬁﬂaHTSﬂwaaﬂauanLﬁULaﬂuwauua:JnESﬂﬁaﬂ



d A ﬂd 10, 2531
108 11581 7Lnd , 253

Thai J Pharmacol Vol 10, 1988

4’ Y] ) A . 4 ¥
M a1 5e MUYy potassium iodide RAATIAY
o Y a .
300-600 NN.3US: 3-4 39 @AWY iodinated glycerol (Organidin) (fuds
o4 o 4 da ¥ v o w
Usznavlalanuangimmamienld wazldlusuiansiaz 60 un. (mEufini) Juas &4

Y o
A9 (M9 &)

dl wr hed
19199 4 PUIATULITENIUYDI &1 AU L AN LAY IR AL L dune

H1

A PING

Guaifenesin
(glyceryl guaiacolate)

Potassium iodide

Todinated glycerol

Calcium iodide
Sodium icdide
Hydriodic acid
Ammonium chloride
Sodium chloride
Bromhexine

Terpin hydrate
Syrup of ipecac
Acetylcysteine
Methylcysteine
S~Carkboxymethylcysteine

v

11

v

400 HN. JURS 4-6 P59

300-1,200 3N, W38 5-20 MHAYAIE TAS
auaNd Tuay 3-b Ay

60 WM. MIB 2 . BIENTALANE 5 %
Suaz 4 ada

0.3-1.0 NN

1-3 ndu/3u (@i L duLaea )

15 Na.ﬂaﬂﬁ%Lﬁﬂmﬁﬁﬂi 65-75 AN. /548,
0.3 - 1.0 n¥u Fusz 3 a%a

0.3 - 1.0 N9y

8-16 un. Juay 3 A9

300 un. fuaz & A

0.5 — 2.0 N8, JUST 3 A9

200 1n. Juas 3 AYs

200 aN. Tupr 2-3 A9
375-750 MR, JURT 4 AT
Jusy 6-8 Wi nIm  arEAIIAFBINT T84

uAas AL




s Indinm UM 10, 2531
109

Thai J Pharmacol Vol 10, 1988

2.2.2 Ammonium chloride
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Bronchopulmonary disorders

acute and chronic bronchitis

bronchorrhea

1

asthmatic and emphysematous bronchitis

hypersecretion in asthma

tracheobronchitis

Respiratory obstructions, from different causes :
- patients in post-operative care
- respiratory failure

— patients on assisted breathing

Acute and chronic ENT disorders

rhinopharyngitis

sinusitis, rhinitis

tracheolaryngitis

tubal otopathy

and particularly : glue ear syndrome
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ﬁﬂaﬂﬁﬁn1ﬁﬁhﬁaqﬂ1iﬁhwﬁhq1ntaﬂtﬁﬂnqgnw?aiwsaagn UL AD (na-
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qunantay uwuaa) ﬂqa s lvaimslaanaaniy ua"a1aﬁaaiﬁh1ﬁﬁuﬁﬂﬂ1§u§3u
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ﬁﬁﬂﬂﬂtﬂTﬂyn Uuas 2-3 ﬂia Lﬂu oxymetazoline, xylometazoline, napha-

zoline, tymazoline URY tetrahydrozoline Lilusu fasvsemu 1y

pseudoephedrine hydrochloride (ﬂ%ﬁﬂ: 30 - 60 AUN. Juas 3 -4 ﬂ%ﬁ),

phenylephrine hydrochloride i@y phenylpropanolamine lﬁuﬁﬂ
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2 1 | ] o
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¥ o ¥ 4 . Y w
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< .y
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Drug Advantages Disadvantages

Cortisol (sodium
succinate sait)

Standard intravenous therapy
effective in status asthmaticus

May cause electrolyte
disturbance

Prednisolone Fajrly rapid acting when given  Slightly more expensive than
by mouth prednisone

Prednisone Standard aral preparation; Not as effective in patients with
inexpensive, effective liver disease

Methylprednisolone Rapid acting; minimal Relatively expensive
mineralocorticoid side effects;
unproven advantages in
severe disease

Triamcinolone Potent; minimal May cause myopathy and
mineralocorticoid side effects; mentai depression
not likely to produce weight
gain (acetonide used as
aerosol; see below)

Dexamethasone Potent; minimal May markedly stimulate
mineralocorticoid side effects; appetite; vaiue in asthma has
suitable for topical therapy been controversial

Beclomethasonet Potent; minimai Aerosol may cause hoarseness
mineralocorticoid side effects; and cral candidiasis
diproprionate used as aerosol;
not very active by oral route

Betamethasonet Similar to, but more-potent Aerosol may cause hoarseness
than, dexamethasone; valerate and oral candidiasis; may
used as aerosol; less potent cause greater adrenal
than beclomethasone suppression than
dipropionate beclomethasone

Triamcinolone Delivers higher percentage of Aerosol may cause hoarseness,

acetonide dose to the airways; may have wheezing, cough

lower incidence of oral
candidiasis
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Site or
System
Affected Unpleasant Effects Dangerous Effects
Skin Acne, hirsutism, striae, Loss of subcutaneous tissue,
flushing, facial erythema, poor wound healing
increased perspiration
Vascular Petechiae, bruising Thromboembeli, vasculitis,
periarteritis nodosa
Appearance Fat deposition {facial mooning,  Stunting of growth in chiidren

Central nervous
system

buffalo hump}
Insomnia, restlessness,
agitation, nocturia

Altered personality, psychosis
(euphoria, mania, depression,
cenfusion), pseudotumor
cerebri

Cardiovascular Edema (caused by sodium Hypertension, heart failure,
retention) arrhythmias

Metabolic Electrolyte disturbance, calcium Diabetogenic effect,
loss, alkalosis, negative hyperosmolar nonketotic
nitrogen balance, coma -
hyperlipidemia

Musculoskeletal Weakness {caused by Vertebral and other fractures,
myopathy, hypokalemia, aseptic bone necrosis of
wasting), osteoporosis femoral and humeral heads

Endocrine Menstrual disorders, Hypothalamic-pituitary-adrenal
menopausal symptoms, axis suppression
impotence

Gastrointestinal Nausea, vomiting, fatty liver, Increased risk of peptic
increased appetite, ulceration (in rheumatoid
esophagitis arthritis), large bowel

perforation, pancreatitis
Ocular Exophthalmos, posterior Papiliedema, increased risk of

Immunologic

Fetus

subcapsular cataract, sixth
nerve palsies (diplopia)

Suppression of skin responses
to antigenic tests, depression
of immunologic responses

fungal and viral keratitis

Impaired response to infection,
susceptibility to dissemination
of vaccinations, opportunistic
infections

Risk of teratogenicity in first
trimester, possibie adrenal
insufficiency in neonate

4 v A ¥ )
§1AUNANA LARAABTUN MU theophylline AT982 300 m.yn 12 11 Tus
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drip Aa3Al ARl AR aEA L9U beclomethasone dipropicnate, dexamethasone
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