
� QJ o CV 

2. 'lf6Hi1�rl1UJU-:i-:J'll6-:JV11£.llfflrlty

!6flffl':ifllfl'U£.ll

"lf'W\olfflrn�mti lw 1 :Wrli'li'l\911 1h�nauJi'·-:w adrenaline 1 JJ1:li1f11:IJ 
QJ t:::t. CV C 

3. i1fl11W�'ll6-:JNi1VlfltWTI
" " 

'Wltiltl'Jlfl''illf1l;e) 'ff1'111'1.JQ\ol !ff t:wiHY 
V O V 0 

4. !.flff'lf'Wilfllff Vl-:iUt'l�!.flff'lf 'ilil'l-.!YllffVl-:i 
V 0 

4.1 !.flff'lf'Wt'lfllffVl'J 

u 0Shniiu ( ,i':1 fl 
, 
8ii1u l'i\' �) 1l'lu 1m � asm � catecholamine 1 u ii,ma�Oflflfl q� ii'��ou \IU.fl is�1u 1 u j i

lW\ol1'W 1a'l-JtJe)f1tj'VITI! \olc.l\91H'Vi\9111'1.J alpha-' beta
! 
- !11:l� beta

2 
-adrenergic 'Yll 1 'H!f1\olf11'Jfl1:lltl\911'U e)-:)f)�lll!tfoi� tl'IJ 

" . 

'Uel-:J'l11:lel\Pl1:lll m�l'i''W1111 'il 111:1�f11'J'U tilti\911'Uel-:Jf1�7:uru el1:llti'llel-:J'l11:lel\Pl!ftel\Pl 1 'W 'll'W 1\Pl\917ilN1:l'Y17 l tt'l11:lel\Pl!ftel\ol 
} q 

' 31 31 2 

'U tlltl\911Nl'W VI 1-:J \9111'1.J beta
2 

YimH)\Pl!fttJ\Pl 111:l� l 'W 'U 'W 1\Pl � -:Je)l 'il'Yll l 'Hl n \P}f)lj '11\Pl\911'U t)-:)f) �lrn 'U e)1;'17tJl!(l�f) �lllt'U tJ 

V 0 

4.2 !.flff'lf'ilil'l-.!fllffVl-:i 

m1 �\Pl t:if:u im� �btl1mw 00n tJVI i: 

f)ljQ \Pltll!le)\Pl�'W 1a'l-J1su'1m-:i'l11:ltl\ol!fttl\Pl�l'il��l l 'Hlf1\olN1:l'l1'W'Yi1rnqm1 j-:J flltl'\1'1-:JQ \Pl�7!su'1'111:ltJ\Pllfttl\Pl�ltlltJf1 � 1
o o., ,'I lJ] 'J) I cl ,'I ,=t Cl Cl 'J) Gj 'J)<s o., ,'I 'J) ,'I ,,Q lJ] 'J/CI )

] 
f11'il\Pltltlf1'illf1f1'J�!.! 'ff!

�
tl

� 
!\oltltl1-:J'J1\Pl!'J1 Ill.till \Pltll!lel\Pl'J'W 11:l'W!'Ul &\91N1'11'W-:J'l1'Jtlf11:ll

�
!'W tltll'il�tJf11!j\Pl9fll ! \Pl\Pllll:l� 

4; J 
f11'Jl!j\Plt:if:u'Uti-:i t111�:u�'WdJ0ilm1'W11P1'1.J1 nw Yi\'i \Pltil '11'1-:JQ \Plt111su'111'i'�bm!-:it1100nqV1iitlPimt11 'W 5-10 m'Yi 

f11'Jf1'J�'illtltl1: 
" 

.d, e:::!. I Cl.I 3) I O ll] 9/ 1lfl I I fJ/ 11) 91 tll!W\Pl'J'W11:l'WN1'W'Jf1ll1:l�f1'J�'illtl\911l'Ulff'Wl'Wll !\Pl ! l\91 !ll'ffllllHlNl'W!'UlfflltJ-:J (blood-brain barrier) !\Pl 

lll\911'1.JtJi1.:if:ulf11'J'U'l.Jci1t1: 
QJ 

QJ 

. ,, 
I t:::! � CV 

t11th'W 1 my'l1�-:i 1tt11P1tim1\'i IPltJf1'UUriw00nm-:i1fom1� l 'W itl'Yi 1ililq'Vliim-:itfliY"lf1'Vl t11 ff'J'W 'Vl !'111:ltlflf) 'U 'l.Jt)t)f) 

m-:itlffm--:i� l 'W itlt�ll'l110ltl conjugated

ti1Qf1Yl 11 tt'l1 :U\Pl tj'Vl i1IPiel�1-:i11\Pl! � 1 'il 1n m11 ti� ti'W i ti 1 \Pl tirn'W ! CJfJJI 'W\91'1.Jllrl�! if mt0t'W "l tlPi!�'W metanephrine

'1110 normetanephrine 'Cfl'J\?l-:Jf1ci11'iJ�Qf1 conjugate !l1:l�'U'l.Jtltlf1'Vl1-:Jtlffm1�1'Wttllf1fte) sulfate 111:l� glucuronide 
t ,,Q � cl � 

'illf1'W'W'il-:JQf1!tl1:lti'W!U'W'Cfl'J 3-methoxy-4-hydroxy-mandelic acid (vanillyl-mandelic acid: VMA) 9f-:J'fflll11fl\9111'il 

')\Pl 11Pi1'Wrlffff71� 

5. 'U6'l.J,,'J1'1f ©

1:1,000: 

t111m\Pl1'W 1a'W 1 ii11'111uun m1mm1'11w 1 'iJ�\Plu\Pl1d0-:i 'illf1'111:ltl\Pl1:lll'l1\Pl!f1� -:i 1� 0u111mmmw:w11� 'illf) tirn!0 

1 0 iUJ. 2557 

(lll...l 

komkrit.noi
Stamp

komkrit.noi
Stamp



'J) "I "I cl "I cl "' 'l r1 JJ mm '11 rn l'l rn mw1 rn 1owo u '11 rn 'JHJ rn '11 l'l '111 1 'il
• 

"" "" 'l 'J/ �I 'J/ "I 'l 'JI'] "' .:_, ,,\ "I iJJ 'J/ •• I ,,\ "' c.11!!0�'.i'Wlft'W ! 'lHu'WcJ1'111JJ!'10� ! 'Ji" 1'Wfl1'.i'.ifl'lflfl11�fl-:J'UO-:JWOIJJOfl 'illfltllfll'.i ! 'Ui'l�OO-:JTil-:J WO'ilJJflOfHbl''IJ !ti'!� .. 

lrJ C). .... loC).•:::v� 9) ..::,, 'J) fl11�1'10'1.Jbl''WO-:J !'llfl'W'UO-:J carotid sinus u!]fl'.ic.llfll'.i!!'W!!'IJ'IJ serum sickness i'lJJ'WlJ fll'.i!!'W!!'IJ'IJ angioneurotic 
" 

edema Hin'�ih� l 'W fl1hm11 l 'il'l1c.l�!�'W 'ill fl c.llbl'i'l'IJ'l110c.ll'li"1 'l 'lil'W l'.ifl�O'M'W!!'IJ'IJJJJJ!U� 'lir1mc.1flii'1mu OJJ�i'lfl cu cu q q cu 

trn� vu 6-:Jm'.i '11 �\91 'l'U O-:JJJ� �fl irn� 'l ii� m � c.1�nm 'l u fll'.i oofl t]'Vl if 'U o-:J c.11'Ji"1'ff1'11 i''IJQ � 1{111 'U -fiu '11fi'-:Ju i'l� c.11'Ji"1 
d

Ill 'V'll�'Vl

1:10,000: 
" 

c.Jl'ij �!!0�1'Wl�'W lJ'UO'U.;J l 'li'ffl'lij'I.Jfl 1'.i'ij �c.ll!'U1'11'10�!�0�\o11 l 'W mw leio 1 uu:

- fo'!flfl11�Qi'.Ji 1!fl'W!Q c.l'IJ'Wfi''W (U0fl1 c.ll!!O'W l�!!�fll'lOc.l;!clO-:J 'ill fl c.11 91tJJ'U 0-:J'ffl'l'J !!r:l�bl'l'.in OiJi'.1!!�g'W"7)

- fomm1�il�ttr:1o�r:1un111rn'ij c.1u'Wfi''W tlrnf uun1'Vl1t11m'.ittr:1o�r:1:i..Jtt�m � -:J� i�mmH1r11ur1u hi'

, ,,\ d'l 'J/1 "I ,,. 'J/ 'l 'J/"' "' 1 �c.1mrn�mc.1c.11ou'Vl m 1 �c.Jfll'.ibl'��JJ'li'.iOu �!'Ul 11'1N1'11'W-:J.. 
. " . 

- fo1111rn�i10-:Jf1'Wfl11�111 l 'il'lic.l�!!r:l�fl1'.if11!1'1.J'UO.;Jf111�111 l 'il'U�!UO-:J'illflfl1'.iU�f1'Wfl1'.i'U1 hlvh111 l 'il'JJJ
• 

fl'.i11 (transitory atrioventricular (AV) heart block) 11JJf1'1.Jfl11�ifl'l1JJ�bl'� (Stokes-Adams syndrome) .
"" 0 

6. 'U'l-.!lvlal'Yl!!'l-.!:::'1-.!l

0 V .cf 1,,/ Ci) j./� V � j/ J/ 
ff1 '111'UfJ rWl/18 vlf-J'J'l1U-3'11WA'll 1fnl m: 

1:1,000 - 0.2 �.;J 1 i'.Jr:1i'li'll'l'.i (i'.Jr:1i'lflfJJ) !jJJ�'W�'lc.lc.ll'U'Wl��l!ti'l�Uf'IJ!�JJ'U'Wl�c.ll!rlO�l!�'W
o q 9Jq 'JI d 'JI � 'J) 9 'J)t::l Q./ 9.1 9J q !V) � 9' 91 � d ..:::s d

'liJJlc.1!'111'1: U'W�'Wl !'Ii !'lW1'W�1c.lfl1'.ium'U1 !l'lvl'l'li'W-:J fll\910-:Jfll'.i !'Ii !�c.lfll'.iu�!'Ulflr:llJJfl'l'.i'lir:lfHftcJ.;Jfllrn�'Vl

v11uttil-:Ji'l'� hrn

0 v-) � !,/ I ,C), 9/ cl ,C), 9) ff1'111'U81r1'11A'l1i;Je1Pli;J:JJUi;J:;;cJ1f111U'YV !'li"'W angioedema r:llJ'V'llJ fll'.i!!'W!!'IJ'IJ serum sickness 'li"Ofl 'illflfl11�iJll!!'V'li'W 
'l 'J/'] 'J/ "" "" ' "" 'JI'] 'JI"' "' !!H (anaphylactic shock) !'Ii !'li"c.11!!0�'.i'Wlr:l'W !�c.lfll'.iu�!'Ul 1\?1H'l'li'W-:J

0 QJ ,::::;f j,I 4 0 
ff1 '11 J'U fl A A'll 1 '11 i;J e>A m rJAA 1 

'U 'W 1� c.11� 11 tJ ir1tt i' u �'l my'l u fl 11 folJ 11.Jfl n1c.lliJil111n 'W tt10 irrnf u u '.i '.i 1 'Vl ltllfl n ttr:10�'1:i..Jtt�m� -:Jo�'l Wlf'l-:J 

0.1-0.25 ilr:1i'lflf JJ (1-2.5 ilr:1i'li'l\?11'Uo-:Jmrn�mc.1c.11r111m'li'u'li'u 1: 10,000) 'ltt1�c.Jfl1'.i'ij �1'1i'1ttr:1tl�1�0�1o11oci1-:J 

'li"l"7 
"" "" "" 'l 'JI, "" 'J) "I 0 "I 'l "" "' 'l 'l 'JI, "" 

1:10,000 - c.ll'H�!!Om'Wlr:l'W (1:10,000) !'Ii !�c.lfll'.iu�!'Ul'lir:10�!'10��1'11'.iO !'Wfl'.illifl11�'111 !'illiq� 1'11 !�c.lfll'.iu� 

!'U1111 'l 'ilttO-:J�l-:JCJflcJ '1110111'Vll-:J'Yl0'1f1c.l'l11c.ll 'il (endotracheal tube) !'Ul��-:Jfi'l'W'liftO�r:llJ 1�cJl'lH 

lr1'11'J'Ufl11U'JA'tfJ1fltJfl'YV: 0

1.-1,000 - mrn�mc.1c.11'U'Wl� 0.5 ili'li'li'll'l'.i (0.5 ilr:1i'lflfJJ) 1�o'il1-:J�1c.1mrn�mc.11GJf1�c.1JJr1r:1011;tlrnfuQ� 10

ilr:1i'li'lm 'l tt1 �c.Jfll'.i'ij �1'1i'1'11r:10�1�tl�1o11tt10'ij �1'li'1111 l 'il!�on'm1ummH1 'l u fl1'.iU'IJ\911'U o-:J111 'l 'ilflfi'u;{u m'.i 'l tt 

c.111 � c.Jfll'.i'ij �1'U1111 'l 'il 1�c.Jl'l'.i-:J!rloiinm 1�1vlc.1-:J'Woir1ttfrn1911c.1u1�0 'l ttm'Vll-:Jttr:10�1�tl�1o11ur:1�r111vi11�c.1fl� 1� .. 
" " 

j'I.Jfll'.i NflN'W fll'.i l 'M!'Vlfl'WflU JJl!�'WOVl-:J�!'Yh'W'W fl 1'.i'W 1�l11 l 'ilfllc.l'Wtlfl'l1i1-:J'ij �c.ll!'U 11111 'il 1� c.1191'.i -:J!'WO 'l 11 c.11 

1 0 �.EL 7557 



!J} I 

,'I ,'I o, 'l 'l !J/ ,=! ,=! �, """' ,'I 'l 
!)/

,=! 
dt O !J/c! !J/ m� 'O ltl!'U 71:'l'f1 '.i � Ut'll'1el\9l'\111-:J 'rlfltWl!fltl\91'111 'O fn'.i 'lH'Jl!!tl\91 '.i 'U lfl'l.H lJ 'U 11i'\111\)!fltlf1 'U f17'.if1 'lf'YH:JJ tl'Vl lf17'.i f1 'lfV'I \911!'.J"' "' "' 

11i'Vll-:Jf17clfll'V'I '111tl�1cJivlvhira11:uih� 'O 

'l!J/ "'"'1 "'!J/ ,'I
O ,,t'l "' "''l 'l!J/1 "'!J/o,'l 1:10,000 - f17'.i 'rl!!tl\91'.i'Ulfl'U \9lcJf17rnl'l!'U7'11fltll'l!fltl\9l\917'11'.itl 'Uf1'.iillfl71�'111 '0'11�\91 '11 \9lclf17'.i'Rl'l!'U7'111 'O 

ttel-:J�7-:J9flcl '111tl 'l tt'VlWVlel'lf1cJ'l17cJ! 'O (endotracheal tube) !�lbY�-:Jf17'U'l1flel\9lfl:JJ 1 l'lcl\91'.i-:J "' 
m&m1�tt1 !'O'rlcl\91 'U'Ull'lcll�tl 0.5-1 lJfl�f11:JJ (5-10 lJfl��\91'.i 'Utl-:11:'1'7'.i'tl�mcJcJlfnl:JJ!�:JJ�'U 1: 10,000) !'U 

• 

I O J ..:::,t.::::::i_ .C! '3) .e;I O Co Clt. Q./ oC\ C:.C:. 9,) 9) '.i� 1111-:i mm'.i 'lf1cJ'lf1\91 mm l'lc.Jl! 'IJ 111" tJl'l!fltJ\91 \917'\J 'U 7\91 o.5 :J.Jflfl m :JJ (5 :JJ flflfl\91 '.i 'llel-:J1:'1'7'.ifl�mc.Jfl 11:J.Jt'll:JJ'll'W 

1 : 10,000) 'l'Jf1"1 5 u1vi 

r11'.i'l ttc.Jl ! l'l c.Jf17'.iU l'lt�1tt1 'l 'll !l'l1:J\PlH1rlt1i'.inm i:u1vl1:J-:i'V'lt1ff111frn\Pl11:Jrn�t1 'lttcJ7'\111-:J'l1fltJl'l!�tJl'l�71rn�m'.ivh !l'lc.J 
' ';J) V ' 

N°vi i�f 'l.Jm'.i 1Jnr-Jum'.i 'l irnr1'Wfl'Wmtrl'Umh-:i�rvhw u 'IJ'Ull'lcJT111 i iltl111f 1Jn 1'.iu l'l 1:J11�1tt1 'l 'llt1ci'l ui1-:i 0.3-0.5 
"' "' 

C:. C:. Q./ c:), -C:!,C). 9) 9)  :J.Jflflf1'.i:JJ (3-5 :J.Jflflfl\91'.i 'Utl-:!1:'1'7'.i'tl�flll:Jl:Jlfl17:JJ!'IJ:JJ'IJ'U 1: 10,000) 

'117f1 N'U1c.JiJ-:i i�f 'l.Jf17'.i1:'l'tl\9l'VltltJV tll'O 'l tt cJl!!el\911'Ul�'U !l'l 1:Jf17'.iU \91!�7'\111-:J'Vlel'lf11:J'l171:J! 'O (endotracheal tube)"' "' 
�-:Jf17'W 'rl'tltll'lfl:JJ 1 \911:J\91'.i-:J !\911:J! 'lf'U'Ul\9lcll!'Vllf1'l.J'IJ'Ul\911:Jl�'ltt1 l'lc.Jf17'.iU \91!�7'11'tltl\9l!�tl\91�7 1:Jl 'O��f1�\919f:JJ!�l� 

11f!t11'l1�t11'l vlt1cJ 'l uilt1l'l i�t1ci1-:i'.i11'l1�1 

ff1'H1'llfJ 1'i U vU'U11 'f/ff'l-fttif-3 .@ 

!J) ' 

!'U71:'l' 

'll'Wll'l1:Jli1iil�t1 0.2 �-:i 0.4 lJfl��\91'.i (0.2 �-:i 0.4 ilfl�nf:JJ) vi1:'1':J.Jf1'l.J1:'1'7'.i-a�mutl7'lf7ff7'11fuul'l1�1i'IJ-cr'Um1-:i 'IJ'Ul\91 
' ' ' 

cv lfl,..I .::::s c.1. .e1!
31, Q./ d,� di cll'\111 !1J'Utl-:J!!ell'l'.i'Ulfl'U'Vl 'lf'.i1:J.Jf11Jl:Jl'lfl!'R'V'll�'Vl flt! 1:100,000 tl-:i 1:20,000 

ff1'tf 1'll1f1 Y W 1f11'H11-3fl 1: 0 
. ' 

tl111f 1Jfll'lf1 l'.irl-:J'IJt1\)'\JtJ-:J!'l1"11J1 nru1vm,Jm fl1Ur,J:J.Jf17'.i 1�m�t1l'l 'U t:.llc.J?;:Ul'W\917!rn�fll'lfl17:JJl'l'U 'l 'U �f1\917 'l i'lu

'j) 3) Co .c:i. Q./ Co c:..-:::::i .di C). c:,, Q./ C). .::::i,..::::,, 

'IJ'Ul\9lfl17:JJ!'U:JJ'U'U 1:10,000 (0.1 :JJflflfl'.i:JJ/:JJflflfl\91'.i) ti-:! 1:1,000 (1 :JJflflfl'.i:JJ/:JJflflfl\91'.i) 

0 q,.,1 .:!f v ,  .c:i. 31 IZ .c:i. 9J @) \ lr1'111'll81r111P1'116'eJvli:t3JUiJg;eJ1f11'WW !'lf'U angioedema fl:JJ'V'l11 f17'.i!!'V'I!! UU serum sickness 'lftlf1 'Olf1fl71�JJ:JJ!l'V'11'U

'l !J/'l !J/ "' "' 1 "' !J/ 'l !)/,:, "' !!'.i-:J (anaphylactic shock) '11 'lWl!!el\91'.i'Ulfl'U \9lclf17'.i'R\9l!'Ul \9lvl1'11'U-:J 

@ � ff7'1111J !'.ifltt\91'11'tltl\9lfl:JJ!'U!�f1 'ltt!'lfl:JlU\91!�7'l��1'11'W-:J'IJ�l\9l 0.01
, 
:iJ-a�nf:JJ / nfonf:JJ '111tl 0.3 :iJ-a�nf:JJ / \911'.il-:J

!:JJ\91'.i Ufl�'IJ'Ull'lcJ71:'1'-:i1:'l'l'l�tJ 0.5 :iJ-a�nf:JJ 'li1:J1cihi�'Vlf1 4 i11m d'.lel�11rl'U "' . . 

,, ' . 
r.� 

l 
tll'O 'lttl:Jl!!tl\911'Ul�'U!!fi!�f11!'.if11f)\9} !'U'IJ'Ul\91 0.01 lJfl�f11:JJ/U7'11'Wf1\911 1 nfonf :JJ !n'l�'IJ'Ul\911:Jl!1:JJ\9l'Uvi!vll'N'V'ltl 

v ,, 
ff111frn�nmrn�0 o.o5 :iJ-a�nf:JJ 07'0 'lttcJ1cih i�'Vlf1 20-30 mvi tl111f ufo111m1�ttl'l'rlflt1l'lfl:J.Jn111u 

. 

( q ,4) ff1ttfuuv1t'U111iJe1v1ttemlh 

07'0 !ttl:Jl!!tl\911'Ul�U!!fi!�f1!!'.if1!fi\9l !'U'U'Ul\91 0.0 I lJfl�f1f WJ7'11'Wf1\911 I filflf11:JJ !!'tl�'IJ'Ull'lcll!�:JJ\91'U�lflfJ-:J'V'lel 
,, 

tl111f rn�nmrn�t1 o.o5 fifl�nf :JJ m'O 'l tt1:J1GJ11 i�'Vln 20-30 mvi tl111f ufo111m1�ttl'l'rlflt1l'lfl:J.Jn111u 
• 

(!) 1.h�'ll'lfl'a'flQiJ'rim'.H:
' ' ,, 

t� tJ: 07 'O 'l tt' ell!! 0\911 'U 1il'U uri N°il 1 m�n 1 �el ci1-:iilfl tJl'lfi mi'.lt1'1J'Ull'l rnvi 'l tt'm m� 1:'1':JJ nuu 111,! ni 1 
"' 

,, 
!V "' "' 'l!J) "''l !J/}f fJ{TW1f,!: '.i�:JJ\9l'.i�1-:Jf17'.i 'lft:.ll'U Wju1t:J'�-:Jtll�

10 �.t.l. 2557 
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@nn:::1v1unwieN: 

ililm1� 

'] !)I d d 1 d 

fl11 !l'itllWJ\Pl1'Wl1;'l'W \Pltlfllrn\PI I 'W '111'1!! 'j fltll'il'V!l I M'H (lt)\P) !�tl\PI l\9l'H\Plil1!!1;'l�(t\Pl'U1:IJ1W 

Act G} V 
7. 'Jfitll'HlfUl

d'] !)/ 
1 

d I I di '] !)/ !)/ <!j '] I !)/ '] 9/ 
- mw !l'itll \Pltlfll'J'i!\Plll'U'U infusion Btl1'1\9ltl!'WB'1'fl11 l'H'Vl1'1W'WrntJ\PI 1my trn�\9ltl'1 !'l1 infusion pump m1

d d o o, d 
Gj!llli

j!)/
1 

d !)I !)I G
j

!)/1 d !)I 

1;'l�mt1UB\Pl1'Wl1;'l'Wflll'i1'U'i!\Plfl1:IJ11t1 !'Yi !\Pl \Pltlfllrn\Plt'Ulflm:IJ (IM) 1'HNl'Wl'i1;'ltJ\Pl(l:IJ (intratracheal) 'i!\Pl!'Ul 

l'i(ltJ\Pl!�tJ\Pl¢i1 (IV) l'i1tl l\i!N1l'i'W'1 (SC) 
'l 9/ 1 d 9' q g)� CV .-h q iJ 1 �d ;1 & lf] 'j/ 9/ , ..±t � lfJ 9) 3,1 , �d A 

- fl11 !l'itll \Pltlfl11'H\Pl!'U1 !\91N1l'i'W'1 (SC): !:IJB !l'itll \PltlTfi'W tlltlfl\PI\PIGJ/:IJ !\Pl'l11fl11!!1;'l�!'l1tltltl !\Pl'Wtltlfl11Tlitl'W

'l 
!)I 1 "' !)I !)I 

fll'j !l'itll \Pltlfl11Q\Pll'Ulfl(ll:IJ (IM): 

"' "' 

' " 
d d  d 'J) 'j)  � .Q  1 m1l'i 1;'lflt1;'lt1'1mrn \Pltllt'Ulflm:ut'W B'U1 nw LI'� vm 

anterolateral 'Utl'1 middle third 'UtJ'1\il'W'lJ1 b11l'i1'Ufl111fl1:-Jlfl11�!ttl'Wl�!l�fl95il 

d 9) .d
mrn\Plt'Ul'Vl

<!I !)I 1 d Ii] <fo o, d <!! el 
- Intratracheal: !'iltl'ill'1fl111;'l�1;'lltltll\Pl1tl'r1'111;'l�mt1 GJ/!\Pltl:IJ'frntJ 11\Plill'H1'U'i!\Pll'i1tl sterile water fl11\PI\Plc:Ji:1Jtll'il� 

:IJlflfl11trltJNLl':1Jf1'U sterile water Ll'tl\Pl'Vltl IM tl�l'H Utl'U1;'lltl'Utl'1l'i (ltJ\PliltJ\Plfll'VJB(l:IJ 'Yi �\Plfl\PIO\Pltllfllft' 

, 'Lil 'W 'VJ tltl V1'1) 1\PI ! 11 \911:IJ ¢11tlfl1) �'W tlVl '1) 1\Pll 11'n'W vi!! (I� fl\Pll'i ,r ltlfl tl V1'1 � tl ! <l tl '1 

"' 

'Yl'Wtl11;'l'1 

'j) 0 ' 1 9) q jJ 3) 9 'j) d ... 1.d �I d � d - 'Hl:IJ'W l!ttl:IJ'Yl 1;'l tilt! tlfl 'il lflfl 1;'l tl--1 'lJ'j 1 'il 'il 'W fl11 'il � 'Yl 1 tl:IJ ! '11tl1 l'il:IJ ! '11tll'W 'Hlfl m 1 (I� mt1t1l! lJ 1;'l tl'Wt lJ'U il'l1:IJ'Yll'i 1 tl:IJ "' . "' 
" 

.d. 3} & d � 1 ,:!:I d  

m 'll:IJ'U 'W 'il 1nilm (I v.:i vv'W 'Yi 1 B:IJ\91� n B'W 
" " " 

Ml:IJ 1 it11u 'Yi lflfll'j(l�(lltltllU �bJ1 il'H 1tlilf11'Vl'Utl--'lfl1'11'W� 'jj'j) 'il tllU 1:uvv1 'W)'U !�:IJ 

ll'i�tl 1:iJ1¢{1 i

. "' " 

" ' 
,=, I d 

Vl.:J m1 (I� mt1t111:l1'W Vl 

tll!ttJ\Pl1'W7�'W!�B:IJL!'mtl 1\Plt1'rl'l1flzj:1J�i:iqV1n\�'W\oll--'ltrn�m1nzj:u oxidizing agent !'l1'W BBflGJf!'il'W fl(ltJ1'W 

1mii'W 1v 1v�'W t1lv11mmt'W\91 1mt:1JV1 t'Wt\911'\fl 1rn�!fl�B'UB'1h'H��tn\Pl1�1'1$l¢1�1t11\Plt11'i!'Yl1�m�n 

8. 'U0'1inJ1i' GJ

8.1 Ml:IJ I i1 'W �ibt1�l!'Wt11flzj:1JrnlJ'W�lJtj'Vlft�tl'Wtl'U'U95:IJ'Yll!Vl�fl (sympathomimetic amine)

!)/ '] !liq !)/ a'I d d 0, '] d 0, !)/ ,=, '.;'I <5 d Ii] I Ii] j/ <> 
!)/ 

8.2 'Hl:IJ !'11 !'Wfj1J1tl'Vl:1Jfl11�l'i1 !'il!iltl'il--'ll'i1� \9ltll'i'Wl.J:IJ1J\PI (angle-closer glaucoma) '11tlfl (Vl !:IJ !\Pllfl\Pl'illflfl11!!'Yl1'W 

!!H!!'U'U anaphylactic) �iJ1t1�tl�I 'W 1 �l'i11--'lfl11 IM tllil(l'lJl'i 5tltl1'111J1 l 'U !t(l�'j�l'i 11-:im11 it11flzj:1J halogenated 

hydrocarbons 'Yi 5tl cyclopropane trn� I 'W �iJ1t1� l¢111Jm1tJtJfoflur1�iiqV1i'Vl1mt1il:IJtJ--'l 
I )/ 'JI I 

8.3 Ml:IJ 1 it11!!tl\Pl1'W l�'W '.i 1:IJf)'jjfll'j I i't11'111m 'Yll�vi1 'W'U1--'l'U1t1W 'lJtJ-:)'.i 1'1flltl (u1i1v 'W1l'Vl1) !'U tl--'l 'illfltll'il!O\PI 

O'W\9111t1'illflfll1 l'i\Pl\ll1'UB.:J'H (ltJ\Plt�B\Pltt(l�'VJ11 tttn\Pl1ci'vmt1 I 'W NiJ1t1�fl(ltJ\Pl'U\ol11<lv.:i 'illfltll'il L 'U'J1�(ltJfll1fl(ltJ\PI 
"' . 

" 
'U\9111�t1�'1:ltl--'l N1J1tl�lJfl11�'111 I 'il'Utlltl (cardiac dilatation) trn�fl11�!�tl\Pl!�tl--'li11 l'il l:U'Yltl (coronary . "' 

insufficiency) 
' " 

!)I '] !)I d d '] !ll}j dd !)I !)I '] j/ !)I o, j/ <\I <\I I 
8.4 'Hl:IJ 1'11tll!ttl\Pl1'Wl1;'l'W 1'Wfj1J1tl'Vl:IJ'Utl'Hl:IJ 1'11tllfl1�1>.J'Wfl11l'i\Pl\911flm:IJt'Wtll'i1;'ltl\PlrntJ\PI (vasopressor drugs) (!'11'W 

" ' 

l'WNiJ1t11 V11Bt1�t�'Wvh1 t'Ull'i17'W 'HW'1\ll.:Jm1 fifl(ltJ\Pl'U\ol1viiir111:1J�'W httf fi:'I' .:in11 130/80 trn� l'WNiJ1t1m1:1J�'W 
CU O q CU CU 

1 (ltt\911:l .:i 1t(l�iir111:u N\Pl'Ufl�t�t11n1Jl'i(ltJ\Plt�B\Pltrn�1-111 'ilrl'W ci) t1m1'W m&�iim11�v'il1.:it11trn\Pl1'W 1�'WN'l:l:1J I 'W 
" 

m 1 (l� 1;'l lt1t11'111m 'Yll �� rlrn ·fo Q \Pltvi' v (I \Pl m1 t1 \Pl GJf:IJ!rn� 1� m � ti� 11m I 'W m1 v vnq Vl i'U v.:i t11'111 
lt} Id 9,1 v d q q 91 a .d. q !11 ... 'I di=1 cv & l,d� 

8.5 !:IJ:IJ'Utll'il:IJ!\PI\Pl'Ul\PI ! 'W fl11 ! '11tll!ltl\PI 1'Wl1;'l'W ! 'W N1J1tl'Vl:1Jfl11� tl'W \9111tltl'1!lfl'l11\91 
"' 

1 0 aUJ. 2557 

Oz+�



9. fll!�8'l-!!!��6118rl11':i�1'3 @
o "' "I 91 'l 91 °' 91 .'I 91 ' °' 1 ""' mivrnu [\917:IJu':i::;mffm::;'Yl'.i1-:J1:111iTHU�'U]: 117:IJ 1'JH11J�u1c.11o11c.1 1rnm1:1J1o1'U f111\91\1-:!

111D 1 HJ'Ue)-:J\,]e):IJ i 'Yl'.i'Dtl� 'U DfHllf1llV'l'Y1Vi-:i 

9.1 f11'H1:UNfff)'JJUff-3: tllU \ollle:J\olj'U l�'U \)f1DDf19fl\o19flJ{�7t1 fl1'.i lfi1J l '11'W'Ulli,'-:J!lf1::;1n1J'l 'UJll'lf'U ::;1J'.j'.j ��i1n-:i 

&,§ ') Y_rJ r 0, 0, '] 9/ d d 'l 9} 9/a'I 1 0, 
'] "I 

9.2 rl'J1"6ff£J-3!UNU1£J'JJNfl6':U: '.j::;:1J1o1'.i::;1-:im'.i ! 'lftllllD\ol'.i'Ulfl'U !'U Nff-:JDltl Nu1tl 1 '.ifl111 1 'iHlf1::;ttf1D\ollf1D\ol fl 17:IJ 
9J Q <\.ICU q CU 

�'U !fl'H\olff-:i 1u11111'U 111nm1::;\,JD:1Jl'Yl'.iDt1�vi1-:i1'Uln'W 1rni\911h::;m'Yl 1rn::;m1i-:ii:Jm'.in '.i::;JJ1o1-:id'-:im'.i'lic.11 

m'llV'I 

� u 

" 

9.3 nn1/ffvmtnu'llum: m'.i M11J c.111n'U'U'U11o1111nm'.iu 1o1c.11un1o11'U1�'Ul�111f1D1o11�D1o1�111o1c.1 ili1o1-:i 'l 1rn1uvi1 'l '11 
' " 

1n1o1mm-:iu11o111i''U111 'l 'il 11f1n1o11�n1o1u1o1-:irnvn1\911u n'U11o1 111n1�n1o1nnn 'l 'Wff:IJD-:i vh 'l Mm1:1J�'U 1 fl'H\oll'W:IJ�'U 
I c:; 

Dtll-:J'.i1\oll':i 1l!f1::;'.i'UllH 

0 Q./ G) Q./ l G) 'j) d.:::1 � J cl I � f17':i'Yll-:Jl'U'UD-:J111 1u mnmn 1\oltl 111tll'Yl:IJNfl'Utlltl11f1D\ollf1D\o1Dtll-:J'.i1\oll'.i1 l'lf'U nitrite 11m alpha blocking agents

mu mmrnf11o1 Nfl'U n-:i cJl\,J nm'.i iJ1J1o11'U n-:i 11f1D1o11�n1o1 i J{mn 
' " ' 

(V' 'i) � V d. d. a! 0 9 'J) A Q.I G) d. Q.I Q.I 'J) G) 'j) .... ' I d. lJ] 'd. 

9.5 tt18'iJUWfl-3111:t: c.111rn1o1'.i'Ulfl'U mum'U c.11m 111m1o1m1::;r11 1 umc.1u-:i111::;'U'U '.iltllt'.i-:i 1'U �u1tl'Yl 1:1J:1Jm1::;'U n-:i 

' "
1/J I C!. Ci. 93'0 Q./ Q.I 'j) � .<:::i, � dJ 3/1 d. Ci I 

9.6 nn:t A'Jfilf) Sulfite: tllllD\ol'.i'Ulfl'U ! 'lf1:l111'.i1J'.if)'l:J7Dlf17'.il!V'll'UllH11'.iDfll1::;1l mu 'UD'U<7] tMll:IJ17tll'U u::;:1Jff1'U 
_J 

Ci} 
A Q./ lid! O q 'J) A AA� A 9/ .dl A 'J) t 

Nff:IJ'UD-:J sodium bisulfite 95-:J sulfite 1'UNfl\ol.flWCJilD'UDlu'Yll !rflf1\ol'U0fntllJJ:IJllV'I '.i1:IJtMJJ:IJllV'l'U'U l'UllH 

(anaphylactic) rf1Dmuvi1'l'11lfft1;1\91 iJ{ 111nvi1'l'11lfi\o1Dlf11'.il1D1J'l1\oll'U�ibc.1�i:Jm1:1Jl1\,JD sulfite ,� DVl-:J hn 
f I I 'j/ 'j/ 

\917:1Jf)l'.j1fl'l:Jlfll1::;'Q f)l�'U vh�'Utl'U\91'.iltl�-:J!lfl;1\91�1tl11Hh.1u-:i l '11 Nfl ilit�'U'Vhl lV'I D 'l u �-:J'W 'Uf17'.i l 'lfc.lTU 1:11'.i sulfite 
I j/ 'j/ I 

vinv'l 'U c.lTW ilifl1'.ilJ Nf1U1JU-:Jf17'.i l 'l5t1Ttl71111J1fl'l:Jlfl71::;ll'WDV7-:J':i'U!l'.i-:J 111Dfl71::;'Q m� 'U V'U<7] 
� q q 

9. 7 rJi11£Jii1nn:t1v1vnwiB-3: m'.ii'i 1o1c.111rn1o11m�'W l'U i1-:imn muilNfl l '1111f1D\oll�D\ol� l\ol111o11o11 1rn::;ili,-m1::;

fl\olfl-:J
..c:::f .c:f � 'j) I d. C! O G) 2/ A Q.J G) 'J) I 'j) I Q./ 

9.8 fl 11:uttr£J-3fl'HJJ'Wlfl'JJ: ll:IJ 17 tllllD\ol '.i 'U lfl'U 'il::;'Yll I mn \ol .fl 11::;111 1 u11D-:Jf17-:Jl\9l'UllN1'.i::;'.i1 ( ventricular

fibrillation) ll\,JlJ'.iltl-:Jl'UV'UU'U17tlllJt)'Ylt�'Urj'fft1]t!JlW iwvht11 'l u l'U'l11-:J�t11 'l u iliu1J\911 (asystole) f)�1J;j'U

1rn::;1ff�:1Jf11'.irf c.11o1m1::;111 'l ul�'UllH1'.i::;11 (defibrillation) l 'U'l11-:J�lfi\olfl71::;111 'l u'l1D-:iri1-:it�'Ul!H1'.i::;11 �-:iir 'Ufl1'.i
q 

'.i::;JJ1o1'.id'-:in n'l ic.11un1o11m�'W l 'WNihc.1�i:Jm1::;tt'1 'l u'l1D-:iri1-:i1�m1H1'.i::;111rn::; l'U N'iJ1c.1�i:Jm1::;\,JD:1J i 'Yl'.iDcJ�
� � 

' d' " 

vi1-:i1'U1n 'U fl 11:1J� 'U !fl'H\olfl-:J uf!::;111 'l u1trc.1i-:i111::; '.i::;JJ1o1'.id'-:im':i 'l ic.11vin'Yllim::;�'Uf11'.itt1o11o11n!i'1mii D11f1D\ol
� 01 q 

l�D\ol'Ylf)'lf'W\ol l'U N'iJ1c.1�l'lft11f1ri:1J monoamine oxidase (MAO) inhibitors 'lim1m::;ir1o1'.id'-:inv1-:im I 'Uf17'.il 'lftll
q � q cu 

LO �.U .. N17 
n11.r;-, 



10. 0'1-!lil'Jfl1tllfllltnt'I-! ®
m irn11w� 

' , 

ntj:JJl'Jll1lJt]'Vl1icJllcJ-:J\el1'.ill Alpha (Alpha 

adrenergic blockers) (i'!f'U phetolamine) 
' , ' d. .<:::! ..::::i. QJ QJ Q.I QJ 

f1�:JJl'Jl'Vl:JJt]'Vl1il'Jlll'J-:J\9111ll Beta (Beta 

adrenergic blocker) !!llll!Jj�7m1� 

Cardiac glycosides 

Chloprornazine 

l'Jl'U'UiJ1:H1'11� 

Furazolidone 

Hydrogenated hydrocarbon anesthetics, 

cyclopropane 

3) d d. I 
Levothyroxine, l'Jl\ollWJff\911:JJ'W (!'lf'W

chlorpheniramine, tripelennamine,
dipheny lhydramine)
Monoarnine oxidase inhibitors (MAOis)

Methyldopa

Oxytocic drugs

, 31 d9 o GJ 91
c.nm;pJ alpha-adrenergic blockers \911'Ut]'Vl1i i'Uf111'V111'11

mrn\ol!afJ\91'11\ol\el1!!(1��1'Wf,fo'UfJ-:J'U6n! l'Jl l 1!fi'W

m11 icJ1n tj:ui'.l i 1:unucJ1w:i\ol1mau vh 1 ttq'Vlil'1 u m1 

'ij'lJf)'lJ\el1'.i'lJ alpha 'UfJ-:J!!fJ\ol1'Ula'U"lf\ol91'U 'Vllltt!fi\ol\'111:JJ 

iu 1 "11\olmll"�i11 'il1;(ui1 "' 

Cardiac glycosides fJl'il'Vll! ttnJ1:JJ1'UfJ'l11 ! 'il l1�fJffl1 
' , t!'.:!d. C!,, d. C!,, C). 

'Vl :UtJ'Vl 1i rn cJ'W GJf:JJ'Vrn'Vl\91 fl 

91 QJ dC). d. ..:::I 
'U 1:JJf1 'lJ v-l(l'Vl!f1 \ol 'illf1 !!fJ\911 'U l(l'U 

' , ' 

l'Jll1lJt]'Vl1l!'W:JJfl11:JJ\ol'W !(111\91 !'M'U l'Jl!W\ol1'Ula'W 

Furazolidone fJl'il!�:JJ\'111:JJ l 1�fJt]'Vlf!�:JJfl11:JJ\ol'U 1(111\91 

'Ua-:imua\ol1mau m'il'Vl1itt'1n\Plf111:uiu 1"11\olir-:i '!1an 

!�l'J-:Jfl11l911'J1 Furazolidone i1:JJf1'lJ!!eJ\ol1'Ula'U

Hydrogenated hydrocarbon anesthetics um:
,, 

cyclopropane fJl'il'Vll lttnJ1:JJ!'U El'\11 l 'il I 1�fJN(l'lJeJ-:J l'Jl
ua\Pl1u 1au !!"dh 1 tt1n\oli11 'il1�utl\oli-:il11�ad1-:i1u 

. . I al ...:::i, I C!t. QJl'Jlf1 mJ 'W fJ 1 'il!'\l'l :JJfl 11 \91 fJ'lJ ff'W fJ-:J \Pl Elf111 !'\l'l :JJfl 11:JJ\ol 'U
1 (111\91'\J a-:i m1 � aan q 'Vl ii' fl 1��un 11 '11\ol\el 1'U a-:i'l1" a\ol 

1aa\Pl l\oll'J\PIH 1icJ1#i'1cJf111m�u\Pl1�1-:i 

llif 11f111 l icJl� fJfJ fl t]'Vlf1a l'J'W !I 'lJ 'U1 � 'lJ 'lJ 'U 1 �ffl'Yl '11:JJ'VI 1
,, C!t. Q.1 9) � I QJ I I 'Vl \Plfl 'Vl-:J!! 'lJ 'lJ 'Vl 1-:J fJfJ:JJ '11Jf.l!! 'Ull Nff:JJ J 1:JJ fl'U l'Jlf1 (l:JJ

MAOI t11'il'Vl1 ttt1n\olt11m1'JJ1\P1Fh11� f!11:uiu 1 "11\Plm 
,, . 

"lsu'tr-:i 1rn�f!11:uiu fo11\91tJ:-:J'll'W1flt]\ol u�cJ1ntj11viaafl 
, 

tJ'Vl il 1a l'J'W u uu1 �uuiJ1 �m'Vl'11:JJ'VI 11 'Vl�n 1 \ol l'J\,l H I iu

!!fJ\911'Ula'U 'Vll ltt!fi\Plv,l(l\ol-:Jflci11 "l#i'uacJ 

fl1Jl911'J1 rnethyldopa i1:JJf1'lJ!!fJ\ol1'Ula'Utll'il!�:JJfl1J 

\olf.l'Uff'W a-:i�am11�:uf!11:uiu 1"11\91 1rn�m'il'Vll l tt1n\ol 

fl11:JJ\ol'U 1"11\olff-:J "l#{"' 
G)9J I QJ d. .<:::! 0 93/C!t. fl111'lfl'Jl oxytocic 11:JJfl'lJ!!fJ\ol1'Wl(l'WfJl'il'Vl11'11!fl\ol

fl 11:uiu 1 (111\olm 



' ' 

Reserpine Reserpine Ol'iltVhJtll'.i\91B1Jff'WB-!�0flTH'W:IJ'fl17:IJ�'W 

fott\91'UB-IUB\Pl1'Wlft'l-J t1lW:•ll:'l 'ltttfl\Pl'fl17:IJ�U fott\91m it{ 
' "' 

t1zj:1JcJ1viBBtltfVlfitftcJ'l-JU1J1J'.i�1J1J'Ll'.i�fll'V1 

"' 

tt 7:IJ 'l oilt11U B\Pl1 'W lft'W j 1:IJ f11Jtl7� BBtl t]'Vlita tll-!U 1J1J 

'11:IJ'V'll!'Vl�tl (!"Jf'l-J isoproterenol) '.i �1J1J'Ll '.i � tl'l'Vl'11:JJ'V'l 7!'Vl � n tw1 id B-1 'illtl Ol'ilt tr! :JJt]'Vli 

Ul:'l�l�:IJ'fl 17:JJtfl'W'WI:l'UB-!tll tl1'.i!tl'1:1Jt]'Vlit110l'ilr11 'l tt

tfl\Pl'l11 'l 'iltl'i''WH1P1i-1tt1�e:iv1.:iiuu1 .:i e:iu1.:i '1 '.i�\917:JJOl'il 'ltt 
j} I ,I l ef 

t11n zj:JJu 1 t{d'foti'Vlfi'U e:i.:i t11vi e:ie:in tJ'Vlfi i a t1uu 'IJ1J'.i�'IJ1J 
' " 

iJ1�m'VlGJ1:1J'V'llt'Vl�t1vi i#!f rnie:iu 'H'W 7Ul:'l\Pll:'l.:J 
31 di 31 • 

tl7\911'W tllfl7'.i91:IJ!fl''.ilf f'J:IJ Tricyclic tll'.i \91 B1J fl'W B.:J'U B.:J tll'.i t� :IJ 'fl 17:IJ�'W fott\91'U B-1 tl'l'.i � BBtl 

tJ'Vlim��'Wtll'.i'H�w11'Ue:i-1ttl:'IB\Plt�B\Pl !\PlcJ\91'.i-!Ol'iH�:JJ 
" " 

;u 'illt1t11t1ci:1Ju '.i��\Pl'.i�1.:im1 Hfo1i 1:JJnu • 

Guanethidine 
,::::t e::t  31 .-::f o 'J/

tll!W\Pl'.i'W71:'l'W01'il\911'Wt]'Vl'li'UB.:Jtl7 guanethidine 'Vll'lmrn 

'UB-1t11'1ut11'.il:'l\Plfl17:JJ�'W fott\91fl.:J irn�l'i'e:i-iiJi'rn�:JJ "' 

'U'Wl\Pltll guanethidine 

I Q..I �I lr] I O G} 3'G)'j} ..::.1, .<:::,\ I a., � 
Digitalis glycoside Ul:'l� tl�:1Jtll'U1J1Jfftl'11�: !:IJU'W�l-!1 m !'IW1UB\Pl'.i'W11:'l'W'.i1:1Jf1'1Jt17 digitalis 'H'.iB tll 
' ' ' 

Q..l �I <=!.::! I ... I .c:t � � e:.i o G)3/Q..lqlr] , ,:::::,, 
'U1J1Jffff11�'Vl:1Jfl11-!v.Jfl:IJ'UB.:J1J'.ieJ'Vl (mercurial diuretic) 'H'.ieJtll quinidine 'H'.ieJtllB'W'l 'Vl'Vll !'H'H1 !'ii !1\91Btl1'.i!tl\Pl 

' " 

m1�'111 'l 'ili �t1i.:itt1� 'l u'Uu 11P1m ii'.le:i.:i 'il1t1m'ilvi1 'ltt1n1P1mm1iJ11P11�u'l11 'l 'il 'il1t1m1�1�e:i\Pltat1.:i'H1 'l 'il hl'V'le:i "' 

1:'1�1:'lltl'ffl'H11J� \Pl!�Br11 'l tttl'l'.il:'1�1:'lltltlllJ'fl 17:IJ�'t!BBff !:IJGJ1fftff:IJB!�B\Pl 

!91!�t1:1J'1e:imrn (Na+) Ul:'l�fll:'1Bi'.il'1ie:ie:ie:iu (CO 'lui1.:imc.1

") Id I ,le,, c;l ) ") ,/ 

!:IJ:IJv.Jl:'l\91eJfl:IJ\Pll:'lcJB!l:'ltl 1\91'.i 11:'l'Vl'UB.:J • 

@) Bl'Hl':i'tt�elell'ttl'aUT�il�'l-!,

CJ' llJ � Ci .d 9) ... I I 
uvc1nvgvc1/ff:JJ'lJ m11vm,1ur11J: 'Hl:'ltl!l:'lcJ-1 epheda trn� yohimbe (m'ilm��U'.i�1J'IJ1J'.i�ffl'Vlff1Ut1m-1) 

"" <=I d "" I GJ V @) 11. :qJ�ml':i':imm�'ttt}fJ':i�'tt11� mitii1.Jv1':i

c.11ui1P1e:i�'lut1zj:1J C \911:IJ US Pregnancy category

"" -=t d 

'tttll�ilfl':i':ifl: 

® tl1UB\Pl11-!1ftl-!r17 'l tt!fi\Pl'Vl1'.itl1'.i'Ll'l 'W'H'W'Vl\Pll:'leJ-!!deJ '1t{fut1l'U'W1\Pl 25 !'V11'UB.:J'U'W7\Pltl7�'loii'lu:JJ'WI:JV V-1 hmqJ SI q 
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ADRENALINE GPO INJECTION 

(Adrenaline Injection) 

1. Product Name

ADRENALINE GPO INJECTION

2. Name and strength of active ingredient

Adrenaline solution 

3. Product description

Clear, colorless, sterile solution

4: Pharmacodynamic/Pharmacokinetics

4.1 Pharmacodynamics

-Each 1 ml contains adrenaline 1 mg

Adrenaline (Epinephrine) is an endogenous catecholamine that is the active principle of the adrenal )

medulla; adrenaline acts directly on both alpha-, beta
1
- and beta

2
-adrenergic receptors resulting in relaxation of J 

smooth muscle of the bronchial tree, cardiac stimulation, and dilation of skeleton muscle vasculature . Small dose I n 

]' .,
I 

/4 

can cause vasodilation via beta
2 
-vascular receptor and large dose may produce constriction of skeleton and 

vascular smooth muscle . 

4.2 Pharmacokinetics 

Absorption and Bioavailability: 

IV injection produces an immediate and intensified response. Following IV injection, adrenaline disappears ( 3) 

rapidly from the blood stream. Adrenaline is well absorbed after subcutaneous or intramuscular injection; absorbed (I+) 

can be hastened by massaging the injection site . The onset of action of subcutaneous injection is 5-10 minutes . (I?)

Distribution: ( t, ) 

Adrenaline crosses the placenta but not the blood-brain barrier. The drng is distributed into milk . 

Metabolism/Elimination: l �) 

The large portion of injection doses is excreted in the urine as inactivated compounds. The remainder is 

excreted in the urine as unchanged or conjugated compounds. 

The drng is rapidly inactivated chiefly by enzymatic transformation in the liver and other tissues to 

metanephrine or normetanephrine, either of which is subsequently conjugated and excreted in the urine in the form 

of sulfates and glucuronides. Either sequence results in the formation of 3-methoxy-4-hydroxy-mandelic acid 

(vanillyl-mandelic acid: VMA) which also is detectable in the urine. 

5. Indication ( 't)

1:1,000: 

Adrenaline is used to relieve respiratory distress due to bronchospasm, to provide rapid relief of hypersensitivity 

reactions to drngs and other allergens, and to prolong the action of anesthetics. Its cardiac effects may be used in 



restoring cardiac rhythm in cardiac arrest due to various causes, but it 1s not use m cardiac failure or m 

hemorrhagic, traumatic, or cardiogenic shock. 

Adrenaline is used as a hemostatic agent. It is also used in treating mucosa! congestion of hay fever, rhinitis, and 

acute sinusitis; to relieve bronchial asthmatic paroxysms; in syncope due to complete heart block or carotid sinus 

hypersensitivity; for symptomatic relief of serum sickness, urticaria, angioneurotic edema; for resuscitation in 

cardiac arrest following anesthetic accidents; in simple (open angle) glaucoma; for relaxation of uterine 

musculature and to inhibit uterine contractions. Adrenaline injection can be utilized to prolong the action of 

intraspinal and local anesthetics . 

1:10,000: 

Adrenaline injection is indicated for IV injection in the following: 

- Treatment of acute hypersensitivity (anaphylactoid reactions to drugs, animal serums, and other allergens).

- Treatment of acute asthmatic attacks to relieve bronchospasm not controlled by inhalation or subcutaneous

administration of other solutions of the drugs.

- Treatment and prophylaxis of cardiac arrest and attacks of transitory atrioventricular (AV) heart block with

syncopal seizures (Stokes-Adams syndrome).

6. Recommended dose ( 01)

Adults: 

Subcutaneously or intramuscularly; 

1:1,000 - 0.2 to 1 mL (mg) Start with a small dose and increase if required. 

Note: The subcutaneous is the preferred route of administration. If given intramuscularly, injection into the 

buttocks should be avoided . 

For bronchial asthma and certain allergic manifestations; e.g., angioedema, urticaria, serum sickness, 

anaphylactic shock, uses adrenaline subcutaneously. 

IV 

The adult IV dose for hypersensitivity reactions or to relieve bronchospasm usually ranges from 0.1 to 0.25 mg (1 

to 2.5 mL of 1: 10,000 solution) injected slowly. 

1:10,000 - Adrenaline injection (1:10,000) is administered by IV injection or, in cardiac arrest, by intracardiac 

injection into the left ventricular chamber or via endotracheal tube directly into the bronchial tree. 

Cardiac resuscitation; (Io) 

1:1,000 - A dose of 0.5 mL (0.5 mg) diluted to 10 mL with sodium chloride injection can be administered 

intravenously or intracardially to restore myocardial contractility. Intracardiac injection should only be 

administered by personal well trained in the technique, if there has not been sufficient time to establish an IV 

route. External cardiac massage should follow intracardial administration to permit the drug to enter coronary 



circulation. The drug should be used secondarily to unsuccessful attempts with physical or electromechanical 

methods . 

1:10,000 - Adrenaline injection is administered by intravenous injection or in cardiac arrest, by intracardial 

injection into the left ventricular chamber or via endotracheal tube directly into the bronchial tree. 

In cardiac arrest, 0.5 to 1 mg (5 to 10 mL of 1: 10,000 solution) may be given. During a resuscitation effort, 0.5 mg 

(5 mL) should be administered IV every 5 minutes. 

Intracardiac injection should only be administered by personel well trained in the technique, if there has not been 

sufficient time to establish an IV route. The intracardiac dose usually ranges from 0.3 to 0.5 mg (3 to 5 mL of 

1: 10,000 solution) 

Alternatively, if the patient has been intubated, adrenaline can be injected via the endotracheal tube directly into 

the bronchial tree at the same dosage as for IV injection. It is rapidly absorbed through the lung capillary bed. 

Intraspinal use; ( \ 1) 

Usual dose is 0.2 to 0.4 mL (0.2 to 0.4 mg) added to anesthetic spinal fluid use with local anesthetic. Adrenaline 

1: 100,000 to 1 :20,000 is the usual concentration employed with local anesthetics. 

Ophthalmologic use; ( 11. ) 

1:1,000: For producing conjunctiva! decongestion, to control hemorrhage, produce mydriasis and reduce 

intraocular pressure, use a concentration of 1: 10,000 (0.1 mg/mL) to 1: 1,000 (1 mg/mL). 

Pediatric: 

\ 1 For bronchial asthma and certain allergic manifestations; e.g., angioedema, urticaria, serum sickness,
v\' J, 

l anaphylactic shock, uses adrenaline subcutaneously.
2 

U\J ) For bronchial asthma in pediatric patients, administer 0.01 mg/kg or 0.3 mg/m to a maximum of 0.5 mg 
·, 

: subcutaneously, repeated every four hours if required . 

°')i Neonate may be given dose of 0.01 mg per kg of body weight; for the infant, 0.05 mg is an adequate initial dose,

I and this may be repeated at 20- to 30-minute intervals in the management of asthma attacks . 

Neonates may be given a dose of 0.01 mg/kg of body weight for the infant 0.05 mg is an adequate initial dose, and 

this may be repeated at 20- to 30-minute intervals in the management of asthma attacks. 

Special populations: 

Children: Adrenaline may be given safely to pediatric patients at a dosage appropriate to body weight. 

Elderly: Administer with caution to elderly patients. 

\S Renal function impairment: Parenterally administered adrenaline initially may produce constriction of renal blood 

vessels and decrease urine formation. 

7. Mode of administration



. I. 

When administering as a continuous infusion, central line administration is preferred. IV infusions require an 

infusion pump. Adrenaline solutions for injection can be administered intramuscularly (IM), intratracheally, 

intravenously (IV) or subcutaneously (SC). 

Subcutaneous (SC): SC administration results in slower absorption and is less reliable. 

Intramuscular (IM): IM administration into the buttocks should be avoided. IM administration in the 

anterolateral aspect of the middle third of the thigh is preferred in the setting of anaphylaxis. 

Intratracheal: Dilute in normal saline or sterile water. Absorption may be greater with sterile water. Pass 

catheter beyond tip of tracheal tube, stop compressions, spray drug quickly down tube. Follow immediately 

with severe quick insufflations and continue chest compressions. 

Do not remove ampoules from carton until ready to use . Do not use the injection if its color is pinkish or 

darker than slightly yellow or if it contains a precipitate 

Do not administer unless solution is clear and container is intact. Discard unused portion. 

Adrenaline is readily destroyed by alkaline and oxidizing agents. In the latter category are oxygen, chlorine, 

bromine, iodine, permanganates, chromates, nitrites, and salts of easily reducible metals, especially iron . 

8. Contraindication ( '�)

8.1 In patient with known hypersensitivity to sympathomimetic amine . 

8.2 In cardiac arrhythmias, angle-closer glaucoma , shock (nonanaphylactic), during general anesthesia and 

halogenated hydrocarbons or cyclopropane and individuals with organic brain damage. 

8.3 Adrenaline is also contradicted with local anesthesia of certain areas (fingers, toes) because of the danger of 

vasoconstriction producing sloughing of tissue; in labor because it may be delayed of the second stage; in cardiac 

dilatation and coronary insufficiency . 

8.4 Except as diluted for admixture with local anesthetics to reduce absorption and prolong actions, adrenaline 

should not ordinarily be used in those cases where vasopressor drugs may be contradicted (e.g., in 

thyrotoxicosis, diabetes, in obstetrics when maternal blood pressure is in excess of 130/80 and in hypertension and 

other cardiovascular disorder . 

8.5 There are no absolute contraindications to the use of adrenaline in a life threatening situation . 

9. Warnings and Precautions ( ''? J

Warnings (based on the Ministry of Public Health Announcement): Do not use in patients with hypertension, 

heart disease, diabetes mellitus and thyroid disease unless directed by physicians. 

9.1 Light exposure: Adrenaline injection is subjected to oxidation and should be protected against to light and 

store in light-resistant container . 

9.2 Special risk populations: Administer with caution to elderly people; to those with cardiovascular disease, 

hypertension, diabetes, or hyperthyroidism; in psychoneurotic individuals; and in pregnancy. P!itients with long-



standing bronchial asthma and emphysema who have developed degenerative heart disease should be administered 

the drug with extreme caution . 

9.3 Overdosage: Overdosage or inadvertent IV injection of adrenaline may result in angina pectoris, aortic 

rupture, or cerebral hemonhage, resulting in sharp rise in blood pressure . 

9.4 Fatality: Fatalities may also result from pulmonary edema because of the peripheral constriction and 

cardiac stimulation produced. Rapidly acting vasodilators, such as nitrites, or alpha blocking agents may 

counteract the marked pressor effects of adrenaline. 

9.5 Arrhythmias: Adrenaline may induce potentially serious cardiac anhythmias in patient not suffering from 

heart disease or who are receiving drugs that sensitize the myocardium . 

9.6 Sulfite sensitivity: Adrenaline is the prefened treatment for serious allergic or other emergency situations 

even though this product contains sodium bisulfite, a sulfite that may in other products cause allergic-type 

reactions including anaphylactic symptoms or life-threatening or less severe asthmatic episodes in certain 

susceptible persons. The alternatives to using adrenaline in a life-threatening situation may not be satisfactory. The 

presence of a sulfite in this product should not deter administration of the drug for treatment of serious allergic or 

other emergency situations . 

9. 7 Renal function impairment: Parentally administered adrenaline initially may produce constriction of renal 

blood vessels and decrease urine formation . 

9.8 Special risk: Although adrenaline can produce ventricular fibrillation, its actions in restoring electrical 

activity in asystole and in enhancing defibrillation of the fibrillating ventricle are well documented. The drug, 

however should be used with caution in patients with ventricular fibrillation. Adrenaline should be used cautiously 

in patients with hyperthyroidism, hypertension, and cardiac anhythmias. All vasopressors should be used 

cautiously in patient taking monoamine oxidase (MAO) inhibitors. Adrenaline is ordinarily administrated with 

extreme caution to patients who have heart disease. 

10. Drug interactions ( \\,1

Drug 

Alpha adrenergic blockers (e.g., 

phetolamine) 

Beta adrenergic blocker, non specific 

Cardiac glycosides 

Chlorpromazine 

Description 

The vasoconstricting and hypersensitive effects are 

antagonized by alpha-adrenergic blocking drugs. 

Coadministration allows alpha-receptors effects of 

epinephrine to predominate, causing hypertension 

and reflex bradycardia. 

Cardiac glycosides may sensitize the myocardium to 

the actions of sympathomimetics. 

Chlorpromazine may reverse the pressor effect of 

adrenaline. 



Diuretic drugs 

Furazolidone 

Diuretic agents may decrease vascular response to 

pressor drugs such as adrenaline. 

Furazolidone may increase the pressor sensitivity to 

adrenaline, possibly resulting in hypertension. 

A void coadministration if possible. 

Hydrogenated hydrocarbon anesthetics, Hydrogenated hydrocarbon anesthetics and 

cyclopropane 

Levothyroxine, Antihistamines (e.g., 

chlorpheniramine,tripelennamine 

,diphenylhydramine) 

Monoamine oxidase inhibitors (MAOis) 

Methyldopa 

Oxytocic drugs 

Reserpine 

Sympathomimetic drugs (e.g., isoproterenol) 

Tricyclic antidepressants 

Guanethidine 

cyclopropane may sensitize myocardium to the 

effects of adrenaline and may lead to serious 

arrhythmias: use with extreme cautions. 

The pressor response of the direct-acting of 

vasopressors may be potentiated by these agents; 

use with cautions. 

Although coadministration of an MAOI with an 

indirected- or mixed-acting sympathomimetics may 

cause severe headache, hypertension, high fever, 

and hypertensive crisis, directed-action 

sympathomimetics (e.g., adrenaline) appear to 

interact minimally. 

Coadministration may result in increased pressor 

response, possibly resulting in hypertension. 

Coadministration may result in hypertension. 

Reserpine may potentiate the pressor response of 

adrenaline, resulting in hypertension. 

Do not coadminister adrenaline 

sympathomimetic drugs because 

with other 

of possible 

additive effects and increased toxicity. Combined 

effects may induce serious cardiac a1Thythmias. 

They may be administered alternately when the 

preceding effect of other such drugs has subsided. 

The pressor response of the direct-acting 

vasopressors may be potentiated by these agents; 

use with caution. 

Adrenaline may antagonized the effects of 

guanethidine,resulting in decreased antihypertensive 



effect and requiring mcrease dosage of 

ne. 

Digitalis glycoside and diurc 1aline with excessive dose of digitalis, mercurial 

diuretic, quinidine, or other drugs that sensitize the heart to arrhythmias is not recommended. Angina! pain may be 

induced when coronary insufficient is present . 

Drug/Lab test interactions: Non interaction - Sodium chloride added to render the solution isotonic 

for injection of the active ingredient is present in amount insufficient to affect serum electrolyte balance of sodium 

(Na+) and chloride (CO ions . 

\\ Food or dietary supplement 

Ethanol/Herb/Neutraceuticals: Avoid epheda, yohimbe (may cause CNS stimulation) 

11. Pregnancy and Lactation

\1 Pregnancy risk factor C 

\'\ Teratogenic effects:

Adrenaline has been shown to be teratogenic in rats when given in doses about 25 times the human dose. 

There are no adequate and well-controlled studies in pregnant women. It is also not know whether adrenaline can 

cause fetal harm when administered to a pregnant woman or can affect reproduction capacity. Adrenaline should 

be given to a pregnant woman only if clearly needed and if anticipated benefits outweigh possible hazards 

Parenteral administration of adrenaline if used to support blood pressure during low or spinal anesthesia for 

delivery can cause acceleration of fetal heart rate and should not be used in obstetrics when maternal blood 

pressure exceed 130/80 . 

Nursing Mothers: 

Adrenaline is excreted in breast milk. Decided whether discontinue nursing or discontinue the drug, taking 

into account to the important of the drug to the mother 

[}_0 12. Undesirable Effects 

Frequency not defined 

Cardiovascular: Angina, cardiac arrhythmias, chest pain, flushing, hypertension, increase myocardial oxygen 

consumption, pallor, palpitation, sudden death, tachycardia (parenteral), vasoconstriction, ventricular ectopy 

Central nervous system: Anxiety, dizziness, headache, insomnia, lightheadedness, nervousness, restlessness 

Gastrointestinal: Dry throat, nausea, vomiting, xerostomia 

Genitourinary: Acute urinary retention in patients with bladder outflow obstruction 

Neuromuscular and skeletal; Trembling, weakness 

Ocular: Allergic lid reaction, burning, eye pain, ocular irritation, precipitation of or exacerbation of narrow-angle 

glaucoma, transient stinging 



Renal: Decrease renal and splanchnic blood flow 

Respiratory: Dyspnea, wheezing 

Miscellaneous: Diaphoresis increased 

13. Overdosage and Treatment

? I Absorption of adrenaline from the respiratory tract following large doses by oral inhalation may result in 

adverse effect similar to those occurring after parenteral administration. Rarely, bronchial irritation and edema 

may occur. In some patients, severe prolong asthma attacks may be precipitated. Rebound bronchospasm may be 

occurred when the effect of adrenaline end. Arterial oxygen tension, already reduced during asthmatic attack, may 

be further reduced following oral inhalation of adrenaline. Dryness of pharyngeal membrane may follow oral 

inhalation and may be prevented by rinsing the mouth with water immediately after use of the drug. If adrenaline 

inhalation is inadvertently swallowed, epigastric pain may occur. The possibility of adverse effects cause by 

propellants in aerosol preparations should be kept in mind 

Management of Overdosage 

?_q_ Toxic effect of overdosage can be counteracted by injection of an alpha-adrenergic blocker and a beta

adrenergic blocker. In an event of sharp rise in blood pressure, rapid-action vasodilators such as the nitrites, or 

alpha-adrenergic-blocker agents can be given to counteract the marked pressor effect of large dose of adrenaline. 

14. Storage condition 2 3

Store below 30°C. Protect from light and freezing.

15. Dosage Form and Packaging Available

Box of 50 ampoule of 1 ml.

16. Name and Address of Manufacturing

The Government Pharmaceutical Organization

75/1 Rama VI Rd., Ratchathewi, Bangkok, Thailand

17. Date of Revision of Package Insert

/io Frebruary 201�,/
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