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PREFACE TO THE FOURTH EDITION

Sice World War II chemusts and pharmacologists have mtenst
fied their interest 1n the relationship of chemical structure of drugs to
pharmacologie activity This has led to the synthems laboratory m
vestigation and chnical trial of numerous new compounds Families
of drugs baving mmilar pharmacological rexponses have been de
veloped from single parent demvatives by varying sde chains and
chemical groupings As a result, anesthesiologists have been bemeged
with numerous depressants stimulants antagomsts and adjunctive
drugs, Many of these have enjoyed only a brief apan of exstence and
have already been discarded or supplanted by apparently more effec
tive substitutes. Others appear to have earned a more permanent
pomtion and are enpoying mdespread use

In addition to research on new products dunng the past decade,
the older conventional drugs have been studied 1n more detail mth
more precsse methods and refined apparatus In many cases data
heretofore available only from animal studies have been obtained 1n
man In this edition therefore 1t was necessary to both add data on
new drogs and to bring up-to-date matenal on the well-established
drugs used m clinwal anesthemology As heretofors, the emphams
has been placed upon the anesthemologist s use and interest in these
compounds

Jonn Ap MD
New Orleans Lowinanag R
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PREFACE TO THIRD EDITION

NEARLT A DECADE has passed mnce the first edition of this book was prepared
Durmg this perrod anesthesiology has grown into a well-defined medical speanlty
At the time of preparation of the original text knowledge of certain aspects of
anesthemology was meagre.

Although much still remains to be learned concerming basc prmciples and
fundamentals considerable data has been added to our fund of knowledge over the
ten year period These advances in our knowledge have been 1n all aspects of anes
themology The greatest sdvances, however have been in the pharmacologieal
aspects of the science. Most of the recently acquired pharmacological data has been
obtained 1n the operating room on surmeal patients Information not available from
patients has been supplied by the laboratory This newer clinical experience, coupled
with the recently added laboratory investigations have made possible a re-evalua
tion of earlier reported subject matter In many instances modification of the
existing subject matter has been necessary n others the previous observations are
still acceptable. As a result, certain gaps have appenred in the text which need to
be filled 1f the book 1s to continue to serve the purposes for which it was intended
and which 1t seems to have filled,as evidenced by five printings of the second editson
The author feels that before any further publication 18 made the original text
should be completely rewntten and brought as nearly up-to-date as posmble.

The purpose and general plan remains the same Likewise, there has been no
departure from the original form save for the mnclusion of tables of the less common
drugs used only occasionally by the anesthesiologist. Some of the more pertinent
subjects of chinical importance have been elaborated upon and presented m greater
detail Thishasresulted in & larger volume. The properties and actions of non narcotic
drugs used 1n conjunction with anesthesia such as curare, the central nervous system
stimulants, and drugs acting upon the autonomic nervous system have also been
summarnized In describing these substances emphasts has been placed on therr
relationshup to anesthemology

The wnter 15 indebted to Mr Willam Branks Stewart of the Department of
Visual Education Lousana State Univermity School of Medicme for the prepara
tron of the diagrams used throughout the text.

N
Mew Orleans Lounana Jomn Apriamt M.D
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EFFECTS OF PHYSICAL AND CHEMICAL PROTERTIES 5

Theccnvmohnnkoholmtonnlhiehydcnmminmmmh-ﬂhthgmpeﬂhmdAwuhnhlgol

narco Jeobol Is more uselal and less irritating than acetaldehyde its corresponding aldehyde)
Poul::; pii/ (tu olecn! weight Water solubility and volatllity decrease as molecular welght
increases.

Palymenmtion to paraldehydes farma an entirely pew serics of componnds distinetly unlike aldehydes
Paraldchydes are more potent than the skdehydes from which they are derived. They are also less .'oluble less
volutile and less imtatmg Potency and toxiaity increase as molecular weight Volatility as

Jecular welght Hal {on of aldehydes enbances therr potency (see balogenated demsvatives)

ACETALS—The mteraction of alcobols with aldehydes produces acetals. Acetal fs the most useful member of this group

KETONES—Oxkdation of secondary alcobols yrelds ketones d ing the carbonyl (C=0) group Ketones
are of relatively ttle importance as central pervous system depreasants. Halogenated ketones unlike the aldehydes
are not usefol ae bervous ayatem depressants.

i —C—CH, CHr—C~CH, O—C-Clb
Phbewyl methyl ketone or kypasas has been mard a1 8 [‘ J
hypeoth; and sedative Poteacy of ktones incresses s
molecular weight {pcrmees. ErspyS Ertpl wmcthpl ket Phenyl methpl ketoss

ACIDS~—Organse acsds are compounds contawning the carboxyl (COOH) group The replacement of a hydrogen stom of &
hydrocarbon by a earboxyl group nullifies 1ts action s a nervous system depressant. The carboxyhic acads therefore
are of no Importance as anestbets agents.

ESTERB—The interaction of an argunic sad with an alcobo! results in an ester Esters may be denved from aliphatsc,
aficychic, aromatic and beterocyefic acds and alcohols. Esters derrved from aliphatse alcobols and earborylic acsds are
mild hypnotsc and sedative substances. None are clinleally important, Such esters are kem potent than the alcohols
from which they are derrved. The majority of local anesthetic drugs are complex esters of aromatsc or heterocylic scrds
and complex akobols (sce locul anesthetic drags)

ETHERS—Compounds formed by attachmg two argante radicals to an exygen atom are kngwn as ethers. They may alyo
be termed arganic cxdes. Ethers may be classed s aliphatie, alicyehe aromatic or beterocydsc. AEphatic and alicydic
ethers are potent and useful for general anesthens. Aromatic and heterocyellc ethers play na role in general anesthesia
but appear m local anesthetics. Etbers may be symmetrcal if both redicals attached to the carbon atom are mmilar or

trical if they are disumilar Unsaturated lmkages muy appesr on one or both radicals of ethers.
Sotraiod Al phats Ethers—Dx ethpl cthor la the most wecfyl a0d potent of CH~O—CTt —0—CH,
his groop. Elkyl prepyl ether ks bren med cfindeally aleo but b st Dr wcthpl ether QDiEtdddw
gemerally sccepted. D woethyl et has been weed cBuically bt ks mat, BP -t 0° .
inlactecy “Eter
Q1 -0-—CJ11
Unsatursicd Alphatse Edare—Dh ringl azade lo the most jmportast com. Mathyl et pl obher &15,»,.‘&"

posad of thu growp. Higher molcrwlar weight eompounds sre bt
wetidactaey En mm RE Hu

Murad Eghere—Vaions abeylic and aliphatic ethers bave bem prparsd n—«!:—é-o—é—é—u u—u_o_é_l:_u
ud tned cinically Neae hes yet atiatned sy wilerpread clialon! mee 1|

Crelopropy! methyl ether o cypromse, cycoproprl ethyl ether H H
7Peeth kare beva tred, bt dmcarded. d Dictawt cther Byt quad ey

Ahphtbmddkydhethfnmmevdnﬂethsnth:dmhohluwhhhthcymnhhdm-tmmwh:ch
mdnﬂtd_mymmmﬂknthﬁpmdjmdhydmhms.h]gh}yhmmhk l.r.\dlli;ht.l:m:hﬂ::lnh‘x\rnut::.-t'rr
mmdmmwwm&mwammmmuamm

ln;mkculum(htctfnmmvnhﬁk nﬂhﬁngnndnqm)ovconccnmbomformrpalm
theua. Toneity merenses wy 1crease in mokecular welght, Halogenated ethers generall,
saturation causes an increase in seeretory sctivity of ethers. ¢ e et Y wslil Da






EFFECTS OF PHYSICAL AND CIIEMICAL PROPERTIES 7

SUBSTITUTED UREAS—Ures the di

amide of carbonic acid possemses no N
depressant action. Substitution of the J;a,(; J)-O
hydrogens of the ammo groaps by alkyl,

aromatic, aryl, and otber racheals pro- Carbrmal !
doces a large senes of hypnotic derrva brova-dathy] sertyl v

trves,

UREIDES—Urea reacts with carborylic acids to form compounds known as ureides and water Monocarboxylic ackds
form open cham trebdes dicarboxylic and otber acids with two acidic group form cyclic ureldes. Two groups of cyclie
wrexden are important as central nervous system depressante—the hydantoins and the barbrturates.

Fydamdocns—Thrw s1¢ destyed by eoodesastion of gy
eorollic acid wih ares. The fve sverabered

o0 om the § poaition with arowstic aod aliy] groape.

3’”“ C%L‘“
AL XL

h

e -

Thess sr¢ derived by cond o of wren
o malonic acid. The malory] wrvs whick forms b s
st membered eyelle siractare wkich gives roe to on
iy kandred conpovads i sebstitwtions are wade J,_},
an Une varions atems of the ring Schetitation of the R\L/ N
e hydregea atoma oa the § postion by alky L, are- Cm0
wte, abeylie and otber rabealy yields some of the /N
ot weclal seditive aad hyprotis drogs seed b BN

Bearbliacrie arid

Thisherbihoraer—Condensstion of thioores with ma- on
Jomle a.4d gives riee ta & perias of derivatives known s &_}‘
thdobarbiturates. Thess are sienilsr te barbitarates n.\ N
wHk the coorption thet the exygen xlom b replaced c/ o]
by soipirer Tratothal (e most ioportant mewher S

of thes proc.

-y

MISCELLANEOUS SYNTHETIC HETEROCY CLIC AND AROMATIC ANALGESICE—Denvatives of paperidine

ALRALOIDS~Alkalcids are nitrogen containing substences elab

(demerol) beptanone (methadon) ethylene diamine (entltustemine drugs) aromatic amnes (ephedrine), complex
benc esters (atropme wyntropan etc) denvatives of cyel o hrene (vancus b ) possess either
genaﬂwloallmheﬁcummmodlmmtmcmb«-o(thhmpmm&hdmmddemerol.

d by plants. The mitrogen wsmally in the form of a
primary secondary or tertfary amume confers bane properties to the compomnds. Alkalosds are usually aromatio,
abeyclic or beterocyelic compounds. They are unique becanse minate amounts produce physological actinty They
lmmnlunlhmorpmcmdorpn!cu:dn.ﬂlnlmd:mophmlncﬁvﬂy The alkalowds derived from opium are
Lhm!ymudmlyﬂemdemuddmhlhnm Allaloids of the coes, plant are useful local anes-
thetic drugs (cocmne) hmmthetkmbdxmnnmﬂuhwwk-undmcﬂomlolﬂnﬂdshwbeenm-
pared hhnylﬂlbid;funnrﬂyobhlnedbomphnumnuwpfepurdqntbeﬂmﬂy






EFFFCTS OF FHYSICAL AND CIIEMICAL PROPFRTIES

THEORIES OF NARCOSIS

Narcosts is a reversible reduction of cell activity produced by physical or chemical agents. Physcal agents
such as cold electnaty or pressure may atwo reduce eellutar activity Chemical mbstances, both fnorganic and
orgunic, known as avestbetics, hypnotics and scdatives fikewise reduce cellular activity  No definite mechanism
has been decsided upon The following theanes, bated mpon chemical, phymcochemical or physical changes
oceurring 1n biologpcal systems have been propounded

Basm of Theery | Yeur Proposition Fropeser Evidencs Objection
Ligoid solabikt; 1047 | AR Lat swbvents war- | Bibra & larkes Mioed fipodd Incrrases Recovery occurs too rapidly to
7 eotier, n-r"‘ anesthesis. content acromt for retora of lipoid hin
by wasking Lipekh out of certatn eels e cell
1008 | \arcetic subalasces exert & | Hermana ARphatie dimotve in | Bobability m waler not same a3
direct rraction oo ceBolar rvd bloed baesmm they are | blood asd lymeph. Work dose ea
Erpalda Eﬁ schuble In Epoids and | elive ol and otk et slmilar to
are abandast b thes | body fats. Applies o afiphatic
L1} Richet et conprunds saly aod dees wot bn-
1898 | “arcotic efickency paraliels | Al Narcstle of aBplaie qd.k.:nhnnna,dhﬁd:nd
eyer potency
corBolent af parithen be- compound lacrttses ma oS- | loorpanie  sebwieocer. Eﬁ
t muﬂnadnmm et of partiion between ofl and | mode of transpart to merre
In cel] and on ceB watrr bncresscs. bot aet Hs sctiom fa el OO,
abwort, became of this walst ratls not & trme fadex of
1901 | grest y Overton amoant abmorbed by thermes.
X Meyer Conecentration ba medes per liter
dmuu.t ad  sverge 3
LI}
rncles /Rter
Surisce aflnity of | 1904 | Salatances which loneromr | Trasbe Paralelimn exlety bat: abd- | Experiments were done sl
mcuhmh:- forn tensben of water pass | Cmapek oy of dregat Iom-:r"h:etm- nurhln{mlulm:upw{
.nd"-ﬂ’hm"::..u sioc of water and their narcotle | ature Eheald be dowe om two
cxua Int.
- Dareale peteney Bedd mn.t;m.zwyuupr
1«--.1-&,1:&
Adsorption 1990 | Drag beemoes concentruted | King Narcatle ol
;u‘ RN Ahodf“l..hr satlrity. .c‘tmhdnp )(n-t:-loxprrhunu hn.l:tn
adeerpiron. Drog may | Lile Warberg adsorbed at waterimter | vitre Dupbcation of reslls ia
kg alier y and | and 1Mer bct-.("ﬂhrnb (o
brimd E;‘Hh -:;'.;!:ﬁ'h’drﬂ]:‘-lpﬂd to | igher I of Bls mot swccesafel.
Noae i ed
direetly inte cell. et
Changrs 1 perme- | 1918 | Peroesbility of cell mem- eencentrathons
sbility of cell moem- braaer docrrased by mar | Heber E..«..m:‘.'ﬁ “ﬁmﬂm‘:
(o e comcemtrations of ali media preveat ruelling of nervs | stroctares of Jower forms of Lfe,
Mabc xad other central wad mascle orlls b bypertoate
meTroos pystens depresnts. sobxtions.
Toxie -
o
3 Wixtersteta Lipwids coocentrate at exll mem-
uuim.DmpM Tipodd.
i il
Toow mortaoole sty
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SECTION IL ADMINISTRATION ABSORPTION, AND
ELIMINATION OF ANESTHETIC DRUGS

ROUTES OF ADMINISTRATION OF DRUGS

motifty pll of intestinal contents, and the prvs-
ence of other sobstances, Bocas drugs, sach a4
pentothal and evipal, are rapidly destroyed on
pessage through the gastro-lntestinal tract.

Pulnesary Rows—Usetul for s
sod Byukds which vol(Tiwe below
e 80°C. Gasen e vapors guim acvesms
to blood by diffasion into the pet-

monsry through  the

membrne Drug bs aarred
to Jeft aod thenee to the
thaee,






SECTION IL ADMINISTRATION ABSORPTION AND
ELIMINATION OF ANESTHETIC DRUGS

ROUTES OF ADMINISTRATION OF DRUGS

Ewbcrtanrons Rowe—Uaelal for pesrolatlle water wr Tepcsl Ree—No xppeecuble sbaorption ocran
ofl wotable kypostic snd marcetc drogs. Mot sethe- thromgh the skin, Lotsl amestbete drugs pass throagh
factory for admwhtraiiem of hrituisg drag which aad anevthetine the orecos membranes of the Tose

mav rewse Hougtn. Ral of shesrption vanes with
blood smpply 1o the tiewe S abwption otear from
subcwianeons fat dwe te poor blood mopply t m.\
tharwr Odly owhatioem taed for coutimmons sow abaotp-
tow.

Iw-l-,h—n.dd-h,d,,.{. !

o necrasiin, Birwes fn weed b sty )

n






ADMINISTRATION ABSORPTION AND ELIMINATION 13

DETOXIFICATION OF DEPRESSANT DRUGS

Dctrniﬁcnbunutbeco-uvenimohp&wto(oyraﬂylcﬁwmhdmce!oonewhmhhkﬂmhﬂmhld}n
Althm[hnnnyummuqulcofde!mfy{ngdmnLb:ﬂvvrphynhedommmtroleintheprwcn.Detunﬂ-
c-umvnrhmu:thcumctnmﬁouuld.rug-ndLhmudmm)lmdnlpmdc\mﬁtdhymma
combination of several of the following biochernical mechanisms

Oridaon—The drag is combined vtk exygen and coo-
verted 1o varkoem batermediste products o even co-
pletety oxkdized te cirbon diorkie sad nater Energy
n the form of heet Is Bberated: Aleobols sce detoxtfied —— CILOT 4-0r—CO-H L0+ Heat
o tkis summer Etkyl aloobol b converted to carbon
Boxide and water Esch gracs Eberetes seven calories
of best.

detoxifed In Thin maneer Frocaioe is kydrolywed te 4RO

a2 ackd (purs amipo brusokn sckd) and an akohel — CILNE)COOCILN(GILY ——— GIL(NIL) COOI+CLOIN(GIL),
(Sethyl amsine etharal) The compewod $e sphi

thromgh the actian of water to twe or more com-

pocnds.

Comprpotron—The drag b skered by combixtng i with
emather topponnd of radical te fama  new derbyn-
thre wlick 10 bmert or lems sctive, Ackle, smaim ackde
o the methy] racicnl are e for comblustion. The
conjugating Fibstuace ln mewally derived fraem tome u
edograomm souroe: WON“'WWFOJ« 5O
Aarts Acni—Twed to add 1he scetyl gromp te amine &
compunds. Pars atxmo benaole acid, nhich i de
rived from procsime i cheuged o tortyl smino
ek scd.
Crprrme—Used ta drtarity balograsted comspecerls,
Bulpheric Acd—Tord fac cwafugation with phenole, o

A i i aed )
Clyeuremse Acwt—Forma ghaonsl e . ol B oH
esters with -dh:'_rﬂr-ﬂh-d'“ua o "_<>0"'Hm —Cooit n

S C=0 — (NTLWCO-+COr+H,
s found in (e body Barbitwrates xre decomponed b 0
1his maceer The exact maerhaaiecs 4 wot knowa., w e’

Mnethnnanemecbanmnmybemphyrdmtbeddunﬁn

bon and elmnmation of a drug.

ﬁmdlntheﬁnrdconcenhﬁommlu' Somhe]hnhnhd!mdnngtfi‘nexhahthu:mdufkl:’:n:lk:o::

& w:’tﬁtdmmmwmmsmmmmmmAmykmhydnhum!m!dﬂm

dmrcwmlc rlu.lndeﬁnnmttdunchngtdlnmn.\mommymu,mchununm oxidases, dehy
m-yudntnthademﬂﬁntbmﬂnhhodmmmmeﬂmxrhkhhjdrdmm






ADMINISTRATION ABSORPTION AND ELIMINATION 13

DETONIFICATION OF DEPRESSANT DRUGS

Detoxificataon is the convernon of & phystologically active substance to one which 15 Jess active or inactive
Mwmghmyum-mup-bko!de!unfnngdmp.meEmphplh:dommnntmleinthapmce.u.l)ewnﬁ-
uLmnmn!hth:cmcenLntbno{dmgnndtb:mt:olmml!mdrupmdc!mﬁedbyomun
combimatson of several of the following brochemical mechanisms

Oradetrm—The drog bs coblved with oxygra cad cou-
veried te variows interasediate products of even com-
pletely cxkdierd o carben diczide xad watrr Exery
tn the focm of Ioeat o Berated. Aleobole arv detoxified —— CTLOTI40p—+COv-+1% 04 Tleat
in thie suuzper EXby | akeobel fa comverted te carboa
Saxide ad water. Each gram Kberates seven calorkes
of best.

Eaductun—This is the comreres of exklation. It b ac- o of
eonplhed by the sddition of bydroges. Aldeiydes
may be deteriied b thas enmer ah-L-Hdh—CQ-(!+H—~CCLL—ﬂ
52 aldekyde, s reduced to trichlorethans], an sloshol. lll 1'1

detraified tn thie manaer Procaine ks kydmiysed te +HO

2 acid (pars amino becwoke sekd) and an wicobel —— CHLNHY COOGHN (Gl ——— GILNHy) COO+HCHOEN(CHN
(dirthyl emimo clhemol). The compownd b splt

tirengh the action of water to tn  or more com-

Prends.

Coujupatran—The drag is altered by comblaing i with
oty ar radical to form s mew dertva-
thve whick s nert we lom active. Ackds, antno aeids
o the mrthy] racical aro wmeed for combleaties The
cojogeting rebetiace s weally derrved froe sowe

u
edogrrens sowrcs: MOW—@MHQ
Avetve Acid—Used 15 add the seetyl groop te mome 5

comporads. Pars amine beasale acid, which b de-
rhred froo proceime b cnged to sertyl amteo

benzoke ackd.
Teed to alegenatad conpounds.
Fudpharwt Acvd—Tioed foc confugetion with pleemola. o o
Plmol comblmes with i to form indlo.
Glycrae—Toed bor with erectic ackle. gu @ on o H on
Opwreas Acd—Forme glacnsides witk aleobels or — +OH -Oo—c —C00T
entern with acids. Tribressthanal, trichiarethanol
ier it o = bl hhobak ) ddodak & +mo
powad In this maxner 0O H
n:nl"-nd'mdthﬂ;,f‘ o H\ N ke
prtibiapir &'ﬂ‘:‘-wlﬂh‘: H/\ C=0 — (NTL%C04CO+-HO
Usis smazmer The exact mechanioon bs mot known. E-\I/

More than onc mechaniun may be employed in the detorifica th {onmal drog
l:ﬂdi:.dl.:nu&ﬁmUcomtnthmmbw'Eomnu' i d lllldih: 'u"n?l.n.ndu.rihi{n:lhmb]:
. ”Hblmd‘nnumdt mwm&:;m%mmmmﬂ:hﬂnunmmmﬂ&
yettronke Emmated unchan ok
drasex, may asst in the detoxificatson Tbebhodmnuimmuurm'hthhydm!.;mmhe : der



SECTION 1L GENERAL SYSTEMIC EFFECTS

FFFFCT OF CFNTRAI NFRVOUS SYSTFM
DEFPRESSANTS 0N VARIOUS ORGANS
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EFTECTS ON RESPIRATORY SYSTFM
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SECTION IV ADMINISTRATION OF VOLATILE DRUGS

FACTORS INFLUFNCING ABSORPTION AND
ELIMINATION OF VOLATILE DRUGS
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SECTION 1V ADMINISTRATION OF VOLATILE DRUGS

FACTORS INFLUFNCING ABSORPTION AND
ELIMINATION OF VOLATILE DRUGS

Concentratron of Drvg in Inkaiod Micture—Usoaly expressed Lo veluzoes per
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0 TUE PHARMACOIOCY OF ANLSTHETIC DRUGS

TFCHUNIQUES OF ADMINISTRATION OF VOLATILF AND
GASEOUS ANESTHFTICS BY INUMALATION
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SECTION V GASEOUS AGENTS

NITROUS ONIDE (NITROGEN MONOMIDE)

T1ISTORY —Prepared by I'nestley in 1776 Anesthetic properties noted
by Davy in 1789 1n Chemlea! Journs! but obaervation pamed un
noticed Colton {tincrant chemlst and kcturer gave publie demon
sirations of it a3 “laughmg gas o early 18404 In 18+ Horaee
Wells saw demonstration and used it elinically for dental work.
Gave public demoustration for dental extraction 1n 1845 First used
clinscally with oxygen by Andrewa in 1868 with pomtrve pressure

< by Bert m 1880 Uned as preliminary to ether (gas-cther) in 1876 by
Clover

PREPARATION\ —The commercia! method employs ammonam nitrate
which 11 beated to 240°C. The gas 15 collected waabed and com-
presed to a Lquid which 13 stored in sicel eylmders. The gas must

be anhydrous.
NHAO—NO-HHEO
PROPERTIES Soluiidcy—X st 3T'C
Phyncal—A toiocien, baocpasic 14 Poasessiag preet Lasta asd pleas-
= mxtodor Nomkmiating. Mekeout nelfkt $4 speitc grvity LEY o4 0314
- (uir vqoule 1) Comrverted to  coloriess Hquid at 07 st 1,000 pormda
pressare. Bolling pobat—80° The gae ks dirperard & 8 Bquid mader Q Q
30 atmospleres premare Cyiindens are murked bioe for fdentif. -t -0
cation. Inchuded tn the UAP
Chemael—Slable wader prowwary U ecdioary trwprratares Farow
— = —— altrk oxide when beated above 450 Not inflaamasble but eapports O 44 Biood
conbextrem rven in sberoce of GTygen, Solokle b water ead o
Impunhee—\itric azide (NO) forme durmg & FEES } ble when
becwse et (1) cocubines w itk bemogiobin In som mamser sa carhon, mived with alr or oxygen. Sapports
monotkde ad cammrs sephyxia and (2) B cembiees with water to comlbambon and forms explosive mix
=" form witric ackd in the alveol wbich damagrs ahvrali aod cazses tures whew mized with nflsmable

ik Air Wih Grpren
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SECTION V GASEOUS AGENTS

NITROUS OMNIDE (NITROGEN MONOXIDE)

HISTORY —Prepared by Priestley m 1776 Anesthetic properties noted
by Davy 1n 1700 10 Chemcal Journal but observation passed un-
potxed Colton itinerant chemist and lecturer gave publc demon
strations of it as “laughing gas” in early 1840 4. In 1844 Horuce

9 Wells saw demonstration snd used It clinkeally for dental work.

Gave public demorustration for dental extraction in 1845 First usd

clinscally with oxygen by Andrews in 1868 with positive pressure

- by Bert in 1850 Used as prelimmary 10 ether (gas-cther) in 1670 by
Clover

PREPARATION—The commercial method employs ammonyum nitrate
which {s heated to 240°C The gas 1a collected washed and com-
presaed to a hquid which ts stored fn steel cylinders. The gas must

be anhydrous,
NANO—N0-4+1HO
PROPERTIES Selublity—k a2 IT°C.
Phprcal—A eokorbem, imorgani¢ gas poasessing sweet tagte and pleas- o
o astoder Noalmisting. Melceult right 4 wpecic gavity 129 14 ol1s
- (akr #qoals 1), Coaverted to & coloticss bqnld  t 0% at 1,000 pownds
pressure Bailing pobst—6° The gas 4 dispetsed as & Bqmd wnder Q Q
20 stmcrpberes preware C)Enders are marked blue for identS- - 32 =30
cstiow. Inctaded b the USP ‘7
wader pressore & ondinary trmperntures, Formss
— ——— nitrik ende when heated above 430° \ot lxfiazmuable bat sopports HO 4 Blood
combastion eventn bernce of sxygen Schoble In water and “
Imparitrs—Nitre axide (\O) forves during maant, & Aemmabliip—Not flaxrmable when
beonow R (1) combinex w ith bemoglobin in sate ceawwet s carbon. mived whth oir or oxygew. Sapports
~ and cummes wopbyxls and (2) it combloes with water to combostion end forms erplowre mbx
== form wtrie acld [n Uhe alveoli wbxch damages alveoll asd comes tares when mired whh inflemmable

Wk At Wk Osypen
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Elominatwa—>Net  altered  witbin  the
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GASEOUS AGENTS 3
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CONTRAINDICATIONS

“eme prevaed mo reck relaxation i rrqlred
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TRIMARY SATURATION
Faturation of blcod and brun with g Arcom-
plabed by displacement of alirogen from alveohi
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BECONDARY BATURATION
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ADVANTAGES
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2] THE PHARMACOLOGY OF ANESTIETIC DRUGS

ETUYLFNF

JIISTORY —Prepared by Becher in 1808(2) Ancsthelic praperties first natedd by Hermunn in 1885 Crocker snd Rmgdt
in 1008 nated toxwity to pianta Luckhardt and Carier of Chicago miroduced € m 139 21 an snestheiic for aximah
snd man Fiat chimeal atudy by Jaabelia Herh 1924 in Clurago. Cotlon in 1917 used ethykenated ether sl bvesti-
geted by W E. Brown In 1024

PREPARATION—(1) The neaal method of preparation is 1o dehydrate ethyl aleobol with sulphune or phompbone akd
(£) Alio prepared by ersclang propene The gxs bs punfied lquefied and stored wm sted] o3 lindens.

1130
CHAT et MO § 4T

Tt
- Gl —oomms T CmeCTle § +CTL
permery

PROPENTIFS Falrbility 2wt $7C,
Ethybeae i1 40 wometorated gascows Spdmeerhon. 1t the

aeaplert weabe of the slefine wres ot
Pipocel—4 cvorien sonimisting g, pore=ng se o1
etberesl odar wd et Molerals voght 1% sprride Q Q
o~ Hrariy O 8T {aiveqoabe [} LigmeBes af (0°C 5180 atovae- ratid Loas
Pheres preware; boding pomt— (@' Iighly infam-
wtbe
Chrmical~Uslde wndey ordipary cirrmmatanees docs ast o0 Foed 14
e e Plyweriee wien stared wnder ressere in erted oy e
der. Addy balopru te fecn orpawic balebes and erih t
Foom wlls. Devobsteacs mbatinas of perosangnates Infrmmatitity—Fivh potat beiew ST 3 1 powad §belde 02 el et
Japeriher—(tber kplorarivon, seck A welbune pro- of totmmeatie suttere w(k sle &t 8P st standerd prowarr M
pane pectyiene curbon momeside pharphent kydrogmn oaow tgwithon tonpersture ke alr $11°F 1 oxpgen. $05°F Crabusiin
o — ralpbade siphr diovade A ¥ be coatsasinated with swpported by sitrows axide Smestintle 2ad Analgenie rrcrirations
rarbou dwude pirogem o1 wiygre sher manefactore ave aflammable s citroprs 2o corbon diorkle st 54 purechisg
Mt dongrrow maparity w corbem ssmendt The mi- syents bt e mmtable beonmse of Anorie se corbon damije oXTe.

M traees abaked over & peoleeged perind durtng
Anebrois raincs aphyzm by tombming with bewos D abres Gkt

s Qrppem
elra,
Polrmey~Bornenbat more polent than mitroos oxxde Tiarely ) lekds wwes-
theds befow €nt plene Mwscle reliostion poor  Hryires bewl of
morphamt sverton, perttathal or slber deprrrant drag ¢ prectoce won-
wphyuis! sergesl ancuticnn, Ffect o encve ey additre Ether
eyciamopene aad ether mhalitvn sgrats produce sddd re eficrts.

MINISTRATION
A5 with Sowoacter eltint wml
Clowd

Efectr Comoratratyons— Amalgonis, Jor
tooaciowmrs $0% tacvibesin T-60%, nctwe
thom rphd, requnag 1§ minetee -~

-
Bl Aberbw—Not wliered by woda Hioc of
\u‘z:n‘rhtmzdllwrr

ok Jethal uniess schowygemation

”m&mmmo.unmmmn/‘”
¥ atmecspbarrs prewsre Greatest s sa chmd
cal wet are wnmds emd fekemonabekity
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awsing coavulsive phenomena which are saltened by anestheris ml
Eye+—No change Eyetally continoe to cecilate No effect on papih
dilat with anoxia, Movements wot affected Cormeal refiex remales sc
tive Teur serretion mot affected. Intraocrular temsion not slgnificantly
affected, 7

t varywrh

\

Vg Crmter— ot affected withowt -md...—..__.—_\\

Brex—Cortex Sepreewd. Corebral eih brvfiated i anexle fn prescat ‘.xmdmwmwmm
|
|
%
\
\\

Temperaters Hepulsting Ceater—Deprewed Ia stage 111 therehy cawing ‘
body {
|

|
\

! Sutsery Gendi—Not afected duclng induction de-
/ pressed chiring maintenance- not stimulated oa recor
/[ e

/" Pharpu—Pharymgeal of “pag refiex abolished; pha-
4 ryagesl and naml sirways tolerated Ancria ewmses
/nmmh-uh'&-em-p-nolnmda.

Comph Ce Not affected.

Feosutrng Comter—N\ot affecied. \cusen and eracrin dur
Ing recovery period i anorie way present. Odae wn-
plessant { sowoe paticn(s may Cawet NamRc.

Vommator Cratr—N\ot affected Stlntlated W mid
/C‘\lu—-«\ruvhydecrund.

Leryrr—Bpasm uncommon. Non-irriating to mucous
“rmbranes. Cough reflex retafoed) fntrairachen] sir-
ways not toleruted. Laryngea] sparm with anovia,

Maeri—Rate normal or alightly incressed.
Coroairy vemehs, cariuc momche and
atomatic tarse mot affceted Vo
change In thythwm. Cardiac owipat mot

“Taflected. Anoxi camers bradycardis
aod Increave In britabllity of axtomatic

Respermiery Comer—Not affected. Mo e e
sparatory depresion Taes —_
present and u severe

Coratid Bedy—Not affected. Fibmadated ="
¥ anoxia b prewent and rebesly mala-
iniaa respiretion.

cmssm—\u.ammmhly/
ferat blood presre = ith ancxie.

Lumge—Rewpatory rate sud axplitode et
abtered «ithot amaxia. Abreoktr and brow”
cdal eplthelwn mot imtated  bronchial

. oot sfected Bronch

evereom / Spion—Not afected  Comstrocted  with
snoxis.

Madton—eygn conmempion decels 1/ N Biomack—Movements normul e aightly

fa mage 1L / dacreased T%, bncrease In emplylng tiee

-
S Ingtiner—Armplitede  and  frequency  of

Draplrapm—ovements wot affected, i‘.l// /
movensents mulrrtalned; tooe not decreesed.

agrrated with anope.
/

Adrend—N  endence of mpxieant chaages
chmcally withoot esorls Depleted of
Psrplrioe content % ith anoxia /

/

Lirr—Ne mgubeunt effect Redoction of
Prtaenrt ¢ fellon asome Glyro-
£ depleted d nomm m preseat // / 7
Kudnep—%o reuction 4 VA4
o Bdn-rnm-yvd,m Wund:n-h/-;;.;.s.a.

manipolations.
twe rovits Hf Lem than £0% Or s eed fn [n-
baled mixture,

N
Iﬂmy-du—hlmduuﬂlywhndxhr‘vm-ﬂn.
/ tawed. Twitching and spmelicnty H aacria b presest. Corare effective In

et e/ // // / comblnation with the gas. Does In itoel pomess s sigoificant eurareJTke
Gensiadie—\ot affected e / / L——ﬂu—hd;hrdw-hdmud.ﬁud.lﬂu-uwlumnﬂﬂnl

nlw
Spamctiere—\ ot relaprd, ——— — ___/ :"'h;h'- svorke ls prrmal. Ashen vy type of cyamec ppears






GASEOUS AGENTS 7
CYCLOPROPANE
HISTORY —First prepared by the German chemut August von Freund in 1852, Anesthetic discovered on am

malsby \ E Hendesonand G H W Lucas of Taronto in 1920 First clinseal report by Ralph Waters in 1033 at the

Univernty of Wisconsin

PREPARATION—(1) By treating 1,3-di-brom propane (Freund s metbod) with mnc (2) from 1,3-dichlor propane

{Haas) The nng is thereby completed.

gruvity 144 (air equals I} Liqoefies at approximately 8

- drTes presrere ot room bofing point
—34°C. [mctuded tn the AP XIIL. 1 oe vdp. equule
430 palu. Aleo kmewn 0w trimethylene

—Analgwis § to 3 Uncomsclemeoess
Sto0% Plade 1, 1 1o 7% Planef, Tto
1% Pline 3, 14 ta £3%, Plaae 4, 25 te
0% (respratony fafhere)

-

-
Tobrctm Tme—Ragid, T 10 3 mhuotes,
Pasemes krw solability coefickent {akr
Feded ratso}

ADMININTRATION Vi
xecoecd toe sestly sad hamrdow.
My be grven by rmeefation to lofants— £
ccutly wad hacardons. /

/
/

Biakdity m Alswten ot alred by oT1n
e Cacbom dicmude atmerbets.

HONI
In CTL,
T e

HHOH
T e

Bulwielity 2 at $T°C.

~.

~

N Dufsim—Bagid from isisted bmg lob-
. Passes through
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Blowd —Total voteme redwced, Cell volume M

\
Red Blood Ce Incres in womber Fragifity met changed. Flight

mcreane Two axd enc-hall times meore drag m red ccls
than b plascas. \\ \\
Lidwyes—X  sgaificant changes AN
Lbe‘,l-ﬂn.dh or three trones ali ‘-:; \\ \
o masiorm 10 8 lours retwrn © Doral b 18

eelle bacrrnac relatively
aad abaoately -

‘rmow eTyFen mTviseE

/
Corbom Duscude Comburamg Pocer— sigriicant st
e Decrrared 1o, v gt coanges //
ven i diabetle patymts /
mchangd Appareat l.ncrn-{d /]
nmud-t ﬂ.m.n-dp-rlipbrrd /
andi elvation ta blood Trmatones 7 /
rorpeal wownds bo maore than witk otber &

Phaphaicr—\4 change Incresaed for several bours
afier amcathema, then rvtwrss to pormal,

Noapreina Vitrsgen—Increawd during and 10— — — — — —

Larns to normal after noesthenn

CLINICAL URES
a Forl paof wgery relaxatbon of lerye rrweckes.
(IE mdmn;m"-m Tor cxber o€ otbar typos
As t follewing rectal,
%r..mum-ndhmdmmm
‘o palwats m sbock from trases
{ , {dmbetem,
) ekt anesthron n desred (ath cerare)

ADVANTAGES ——

w Ldm
m m-«u,-dmrm s

) Docs mot dutorts mactabiobic and Liocd ehemleal
procaescs Patterns
#) Racovery u rapad

Plarma—Temoroncentration, Y cluzee reueed.
Teill Base—3t 7 bacrvase sfightly “o sipnificant chasge ordiassily
Sed wA—ay decrease shightly

7 L7 (weome—Increased an sverage of 8 10 30 mgw. per
_~ 100 ce.

-m\w-—[)oan.dmrrmﬁerh.
nrmminan:d.mnr-m(cﬁﬂ-

Ursa—Imerensed rvtur-cdmml
afler anextbesia. ot clinkeally
\\ 17 o o pleac Amcbess hgirky
ce. for meond 1 mﬂ&n
e T teral blood 13

mrautes after indwction.
Mqﬂmwmud‘uu«
anesthema,

CONTRAIXDICATIONS
[0} Th;’ﬁtm‘ of curdiac disesse or rregulari-
bes

1h,
{€) The snaftaneons wre of rpiarpbrine aad re-
(3) The we of canterien or Jectrical
wquipoat

0 GIE Lenalon Encressed, cecsing metsboiie sckdon.

L 4
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SECTION VI VOLATILE AGENTS

FTHYL ETIIFR

HISTORY —Svnthens deseribed by Valerius Conlus (Germany) 1n 1810 who called 1t sweet sitriol  Paracelwms (Switzer
land) {n 1340 mentioned Em relieving qualibies. Named “ether” by Frohenius (Germany ) in 1703 Richard Pearson
) 1 1784 ueed inhalations for treatment of pthine. Report of deep .Jc?» nduced by ether ried by Beddoes
m 1704 Michael Faraday m 1818 recorded stupifying effects of the compound W F Clark (U Eﬁ’oln 1842 adminss-
tered 1t 1n extraction of a tooth Used climcally several months later by Crawford W Long in 1812 after having ex
penence with “ether frolics™ in Athens, Georgia. In 1805 John C. Warren (U §) used ether to relieve last stages of
pulmonary mflammatwon. Charles T Jackson (U S) in 1846 sgrested its use to Morton who removed a tooth suc-
cesdfully with it. First public demonstration by Willam T G VMorton in 1846 in Bovton Used as a surgieal anesthetie
by Morton for of tamort of jaw by Dr J C Warren In 1846 John Snow o 1847 was first phy escian anesthetist

to we ether at St. George s bospital London. Oripinally called *“letheon by Morton,

PREPARATION\—)ost common method is to dehydrate ethy) alcobol with sulphurc acd below 140°C.

C'".Oll+“ﬂ).—oCJ1Jm+llt)
P. CHHSOA-CHLOH —CoH—0—Cel L+ 1A,

Solukiliry— at 37°C.
ol s O 80
v-u Q-u
Waler 1540 Fiood 15.08
Inflommabidity—Flash paint below 3TF Ignition 304 [
iy bn oxyyem $39°C. 1 pownd with alr gives €77 cubie of nflarame-
ble mixtrrs ot 00°F at standard pressere.
RKuk Alr Fik With *srous

[
Oailde
1% 210% 130%
to te to
s 1.20%, € 0%,
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phatire— fom Inerexsed 1hrowgh ooesl eavity partio- B plrem—Constricted If strocture h normal blood Bow unchanged. Cawses

L’:rb&h bemeit mmmu,;:‘mdmu,.eu« erythrocytes to pew lato rystencic droalathon

ky Parslent materil in peritoniths way be raphdly abmcbed. /

\ Brommack—Bwallon od yapora cate vomitiag by krritation of mocoos rera-
\ branes, Morements decreased) emptyl g thoe deereased 50%. Gastric

seeretion decrrased andity decreased. Musce relared. cavaing dllats
lt.’-nhﬂuumdrpldhn-lrplm-ph)utm- tion 13 wiintes to 1 howr after anesthesla.
ot of ghod. \ \

Loser—Puaetlon decrensed (Bromwlpbaleta
dyvtest) retarra te noroal bn 24 howrs B le

Euiny—Obgaria fn etage I1, pomsibly due to
eheuse of axtidreretic

Urue—Al vrments decreased. Intra-uterine
deereased. Relaxation in

preseuTy
derp anesibesia, Drug pases threagh pla
ceata. Arterial oxygen pormal in fetes.

[
|
/ |
|

“‘:_Tdf-lm-m:mn-dduu deereased taetabobe rate depees- I Mescloe—TFielaation of skrirtal owmecies mtiefactory Glycogea roatent
Pt ropulitmgcoater adbeat bow throughsliadart | partly redword. Lactic ackl ereased, Posseemes  carare Bis action. £

of vessel, Tdyhu-.)hrhd-ddhhmh-h.hwmdhhﬂm‘dm

. |
TWpTAUtEY trresed dwe | dilatabion of perpleral vemels M,u,.y\nwa-bm-dmdmﬁtynunﬂ-«:drhn«u:dm

fareliag cumimon particelrly Hb amorm or 10 % K18 enviremment= apphcation depremes sctivity sad condec
% rysicm Is deprrsaed. Direct
Plotrrng i beras ioay ecer froms local pplxation oeder perovere tiow. 7 sad



% THE PUARMACOLOGY OF ANESTHETIC DRUGS

Toded Blowd 1 stwme—Reduced 10-18%. e e o e, \

Plarma § dvme—trdmerd sppevsimnicy 10%, \

Taberaatiel Fld Ffams—lacreased. Copiliary Qm-w {-murd.

\
MIM—IMMMWE\ \
Joep soenthisn. \\ A

Plaeirie—Total wewber stighily s-m-a./’

Ci n-ﬁd
mnu oﬂhﬂnﬂ—dun h/// 4

Carbem R — 1/

Dreseide—Comberag
fale
Mhm«mdm&ﬁ pregres. /,/
bbby ,//
/

Comcrwtratvm—Flest to srcend plane, 8090 mem.

per 98 oo, pevondd { thard plane 53 (0 (50 mgm.,

Trapinery arreet J90 Magw. or ever prt 18 oo -

PRINE o

Ouipm. deereusnd dering ancxthosia. Phorplates ~

(acrreard xp 1o Mamin preeent is S0% ,,[‘“J

of ooen post a Rrtonrs spprar sher *
fos *Tme tawe of

:nﬂqu-ukfutdﬂcuﬁhﬂﬂi-'

CONTRAINDICATIONS
Fresrncs of acute respicutary infeetion
o opTalony

Y T

hucese—Inereased 100 {0 $00%. Mavhuwm Har scow in
mtﬁviquiwﬁwﬁmmn fn

h-p-‘d .'rm-xm«d during snesthera, setarns |
&pﬂ*ﬁ%ﬁ?&hﬂnﬂlnﬁ‘

/ /
/ / ,/-w-d duvll::L pest. nu;:;

A AN T
\\\\ \\\\ freryt oyt st b gre

\\\ N\ \‘ma::b:"“"’“

DISADVANTAGES
1 Prerlod of incuction profonged, waplesor ind sftr s
] ;’Rmbmcmu“mu-.nﬁ-'-“

L Mnn\p&mmuﬂnm“"“‘*
o srerrivom and spasn.
5 Irportat Functione.
LN-‘udnnﬂbgbqvnpd4rﬂﬁ“b
T Couvaliions KAy eorer ia rare coms,
ADYANTAGEY

1 hﬁ-ﬁ:ﬂbp&nﬂ.ﬂhn—d-ﬂ..'ﬂ
Tt 2 ke margfa of



VOLATILE AGENTS 7

DIVINYL O\IDE (VINETHENE)
IISTORY —Apparently first prepared by F W Sermnmler in 1887 in Germany First succemsful synthesis by Wilham

Rumgh m 1631 Anesthetr properties deseribed by Chauncey Leake and M 1 Chen mn 1930 1n United States. Further

reports by Goldschmidt and Ravdm m 1833

PREPARATION—Fusion of BB dwchior-cther with potassram hydroxide with ummonis as catalyst.

" ritating
7T oty OTT st $9MC g holimg point IS C. vapor sperifa

by staracaie sod smoaes Aleo kntws s vioyl oxide
. drvixyl etber vinetbene.

=y of Venf diraae
Btuguls fpfet Joii s Aot e
Siorope—Tn dusk, tightly-ssaled botte with

8 tadne g axtfcatalyel (Merck s “Via-
e comtaine drvinylenide 43 shwo-
frts wicobal ts prevent Erovsing of exiuied

= oot ot mioetes Plossmat n ithont
emitrment . » ’/
Eftches Inspirsd Comcrntratums—,
Asaign-
:TT:;’"’ 1% waconackons-
Anesiena resplrs-
ey ureat 10 te 108, = /

= diorber— ’
— Mot attered by atka

Batubility st $T5'C.
0. 4.
s w0+(M
Y —
225 gon per Hter HO

Infammebday~Highly explosivs when vaporised with obr o sygen.
Flask point below H°F Oce poand with alr yhelds 819 cublo fevt of ex
plosive mizters at 65°F and al atmospherie presxre Lguitioa tem-
pereture 080 o air; M1 [n exypen.

Wuk 4y

Wik Oxgyen.

Enminatwa—Not alteed bn the body Majer






VOLATILE AGENTS

BLOOD

Corbem Drssrde Combning Powrr—SBehtly cevaled
or ~—

PATHOLOGY
Cratral meerosds of Ever lobule bn aniual experi-
ments i projomprd  wetbels or when admiale
teted b mnorin, N\ definite endence of axy
shadur effect on man,

TENE
Ne shpaBicunt s, Urea clearunce impaured in
probeaged ancsibesias of (a repeated adminbrin
o, ~
~
\\
5.3 ~
(1) For xnalgrala for silnar speraliom {exodos-
tha, ebytrincy, cic) of shart duration (iess
than 10 minutes)
(0) For sncsthesin for bricd mrgical procedorm
ot requinag relerstion,
@) Asa prelimioary to opes drop ether anevtbe.
om t shorten sevood stage
() As complersent t mitrows oxkde or ethykene
anesthesia,

@) In combination b ethyl etber

1
¥
PR,

DISADVANTAGES

(1) Belntrrely expromcre (compared t - etber)

(1) TInfwomabie

) Net @ stable chemirally e other velatlle agents,
(1) Pombabity of Mrly b feated e

Jrcts
) Muacle reluration snaathfactory

M Fy sige wet rellable gride to anesthesis.

) Powliikty of bepetic or renal dermage In repeated profonged me
(%) Excem sivation otcamcnally encountered.

9) Odor chyeetrionable t Bz,

(109 M‘Wrmm!m_

(11) Mgy volatde at room termperature

(1) Chamces of resom itation besy tha with etber In event of over

(19) Mot misdactory 1a closed ryvtem

 Hisod Comsentratron—Average 11 mgm. per 100 ex.
for 15t planc- average 16 mym. for ¢nd plane; 28
O/ —for rd plare and 68 mym. for respiratocy fallare.

CONVULSIONS
Featuree
(1) Oceur dorlag tadoction
() Ocewr in ed subjects,
(3) Due to stimulation of splnal and sobeortical
motor crmters,
(4) Disapperr s hea sgent by disconttmoed.

CONTRAINDICATIONS

1) Operations requithay mruscle relaxation

(2) Operalioos kating mors than 1520 minwtes.

(8) The persence of bepatle, remal disense or tend-
eney to “convaldve states™

(4) Ths presence of ancada,

(5) The presence of exstery or sther somree of Ig-
nltiom,

ADYANTAGES
(1) Rapid, plessaxt bnduction.

(9) 3lay be inbaled durectly  [thowt anpheasantoras, spae o eoagh-

Ing.

(10) Rewpiration ceeses bef re eircolation In overdosmage

(11) Yields all planes of anesthesls.

{1£) May be combined with ether ot nitroos exide

{13) Dors not potably Interfere with impartant physiologiral fene-
thons,

(14) Usefal for emergemcy rocm  rurpery
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artar—Poars €3t cortical activity characteritic of compeends with - Intrecreniad Presewrs—\o ehiales! eviderce of
thﬁr-n:-L\MrpuLmnlu-m-m:vhﬁm /,/ Incressed pressare
May cow besdache. .~

o Eyr—31ay camee britation. S of amesthens
~"" similar to those of ether Reviag eye-
balls become fhied in [\

-1 M ombemney —Tight iertation. Grester
Erlnyldhrh-d-ndh-ldh«

- e — Bl Glendr—)Marked mivary secretions
ithoat strvpiac.

R = == Laryxr—fpt s pomibie bat ot common wn-
Jews pecretions are exressive.

aeent then with viny] sther
ftation,
Cierme—Duases tarrier Does not
- relax mieroe. ering activity B
Lisr—tcme retextion of BEP <7 deep anestha
Y ualw—Relaxstion net sdequmte for mafor
Not b ethyl etber
Kidny—Neo dnifcent change ko toction < T ot v et it o
movemests sod WY scrur
bt boms freqorat thes with ether
Spleacters—\ ot relaxel

¥urcie—Relaraton for Y ol
nadequmty major

Fa-3ay erues bares ¥ contacts — """ -
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43

Imdﬁm-—hoeﬁd«lﬂﬂemdhnmdm__l

enier—Net deprewed duriag amlesia anestbesn
i i M oeiimpiaioiiisie dregrioripln

|

1
i
\
\

Fomsting Conder—Nammes and vomitiog ocear s post
m}nplthihlin[mlﬂu--'ﬁldhr
~,

Lmpe—Not to streohr mems-
brmnrs n:rhmln-\
creswd but not t e (233 N
einl ether T [TEEAN

Corter—Commltie s o cereed. E-2G vk st o ether
Btx patt

H 1fn£:,.hhﬂmmnﬁmdu-umuw
L e T e arehe valtag tp 1o 50 .y ap
: &s opirxlios mmpertmpescd o6 proviows fast sctivity—Last
] e

1

LI pattern ceases, Dominant waves ncrease in voltage

—Fast activity
and frequency W ves=3-3 cycies per second et 100-300 micro-
TV—Lrreguiar show waves at 100-300 microvoits and ¢4
eycies per sacoad. No tendency to repetition,
\—lnn!.ﬁrdovlbh ‘;-:u of hqdmz
at 18 secoods [y second spread.
mlm—xum Thess are
o {et waves of 33 cyeles per second with #3-15
VI—5low frequemey decreases to 1
wave
every 1t seconde
waves of 3-5 cycle second at
€550 microvolts which appear enly
wares.

N\,
Eywe—Gigoa simBar to vinyl ether

Muerws Nemdeanar—Not brritated. Me-
bot lew ths

\
Hoart—Incresss in paies rete. Dots not senel-
tis heart to epiaephrios. Arthythmiss wa-

B e e

\\
- N
W—N-n—- and vomiting ec
~~
e
Mieselse—Aunede retaration not sdequate for
figtidtie 4 ik
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CHLOROFORM

HISTORY —Prepared by Licbig, Soubciran and Guthrle independently m 1831 Anesthetic properties discovered by
Flourens in 1837 on ammals and by Slmpson in 1848 on man at the nuggestion of McW aldic and Dancan at Edmburgh

PREPARATION—Most commeon method is to chlonnate ethyl aleohol or acetone in the presence of alkals. Chlorine and

sodium hydronde or bleachimg powder may be used

PROPERTIES

Phymcal—A dear limphd beavy theid powensing sweet,
pheasxt odor somewhat britatlog Molecular » eight
1183 speciBe gravity of vapor 4 1¢ (air equale 1);
bolling potat €1°C., meching pobat —€3°C. Oue cc.

- dasolres [n 210 cc 110 at $0°C.

Chemcal~Decormpowed by allalle t formates. Exelly
__ sndirdt phospens whem brated Chembeal name lo
Ericklermethens

Imperitres—Aldel) dex, krtooes, ethy] akcokel, enters,

= phosgrac and fermater, Farmation of phosgene coun-

terscted by addition of 1% sleokol w hich combloes to
form ctiy | carbonmte and ethyl chlorkle

Siornge—In durk, tight stoppered bottle with 175 alcokol, protected troom
Tgkt, beat aod ke Incheded bn USP

ADMINISTRATION

By the open drop or closed techoiques,
Fiugh Oy n chowed aystem protects paloat
frrer damage May be menflated ar seed

Efsctr Turpired Concrntratuams—Asalge-
ma® 550 75%, Bkt nneetivesin0 T8%—
1355, devp anesthesia 183-1.05% e
peatony arrest %, m bakabed mirtaee As
ek 04 45, Ky be needed during -

m—m.m.i—c—crﬂlmcnlabm
Chloro-  Calchm
Fouder form acetate

Ao mbdity—1Tigh Bpokd, low water sctubility Oi-sater corfficlent 100
st #0°C. Concentration In body flulds varkes whb nature of the body
fod and tension of the vapor inbaled. Concvatration grester in red
evlle than s plasma alr/blood dietcibutiomat 37°C.=10.3

Q on
=100
-?_ Water

{ ty—V por i, ble and does not support combus-
tion Oxidieed {n prssence of Bame to phespens, which le britatiag W

Eliminatwm—Not attered within the body

- Major portson eliniuated throogh hangs.
“~ Apprexiwaiely J0%; elinirated five to
seven minutes after of anes-

thema, Traces may ppear In exbalations
for a4 Jorg 4 ¢4 hes. Traces also ppear
i wrme, ru ent, milk sod exereta of gustro-
intestimal trect. Peesblity of sl
amount beiag altered and caoaling Grer
dumage bot excloded bot pot proved.
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B Tt arTIie e g froos ey fo eortex el Fowli—Dilsed.

ervesed i besin belore ether toees. d&“b\ | Forwcronal Presssre—Tacreased alihily Spioat
1
- l lﬁqdw-mm:m
Temperature Beyalatrng Conttr—Iorpressed. Bady teperstore trmdt y | g,
orards exvsental Coarperstuy \ Vi Imﬁrhﬂmrv—-h-ﬂwhﬁw
\ \ &-ﬂmmmm

Rerpraiwry Conder—Dupremed ta decper plines of smesthecin
o CO. raderd.

Fasmator Cooer—\ot afected b beht anrstheria. De-
prrwed tn deeper phanes of oweithesia, ~

Famitieg Crater— rod v
e cromoss, lowt prebully duto
to comtral effect.

Tooyws Contern 3 of asesthe s e e
o Cr ot fn deger s s
enevtiesie Vagovagateebemes poallie

4 \ 31'\-\\'\ diaird Troperatere devated frritat

Sering wetbmm, fofion d by polyor Sy reeoee  Shidead Dol Fight reductivn I towet b
= e (4 redenoe of Ats et brmce A Raes speers e wmptte retvostune J pla
o cmeAberd of eas Alsy sppaTaie st revel dumase | L) AP beto

1 W-u’:-u: Www.‘.‘z
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Total Biood 1 sfme—Dexrensed. ¥ ricn with duration aod depth of anes
e N
Red Flead Crilo=Tocreased n wamber Tormedist  derresse b fragauty |
dwet damge te siroma. Sedboeniaten mit drﬂn«L\okmﬂ,dql
ecoaes b ¥1vo, Tlemoglobin ncreased. \ l
Leskeper—Incrrased in postanexdbetie pened itk \

retern b wormal itki 43 howrs, M shoal within
4 bors. Poh morphontcienr el hacreawd rela
Ury asd abuwtely Morphology oachanged. ™
Decrease in phagocy tods. N

ping}

—
Oryprm Capocrty amd Comdeni—Capacity Increased. '\
Blond rpecrfic gravity ucressed. Viecodty b
erweed. Orypen comtent reduerd in deep new-
thesle.

o%

Tl Carkon Duamrde—Tacremacd, =7

Corbem Dusruds Combinrag Porrr—Decreasd sbort / {
7 wter onaet of apevtheri. pl! decressed. Grad- \
) riors te pormal afler perorery

\

\

(!m—lnernxdn-pl 200%-

uruir—“llghlb«nwhldnlﬁpoumwmhdm
{1 bepathl oceam. | d faily acide and eb 1 fractions
[ ocreswd sver neutral fals,
7
! / Lipase—Tncrrased N bepmtith occurs.
7/

/S 7

7

-~

Amine Acsde—Inervared i post-operative beputltis
P

N em-prodern % irogre—\ormal in #4 boars, Incresees
e with return 10 porms) daring rcovery Elevated
i bepatrtls oceuts.

_ Uree—Twcrvased dariag anestieria. Decreased i
Pt operatire hepatitus occars.

T Ammente—TIncreased H post-operatrre bepatitie wc-
curs,

ma.,.uhnmn.dduﬂ-..bunun.dhn
corery period.

\Bh—hm-d H epatitns ocrurs. Slight Increase
otherwiee

C—wm—u%mndnnv(methnﬁ-pddm{lm!w\ l\be—Amdmh;lmm]phmnlpmhqran

sltie combimlicn wikb proteia)

Comcentratum—£0 to 90 mgm. per 100 cc of biood 30 10 40 deprewmnt _‘

At 00fatal

Bromime—Decresscd chrmg ancsthesa.
Jodims—Deerrased during anestherls,

URINE

Florphairs—Decreme
Sowrs sfter anesthesm.

Gracow—N\ot preseat. =

Radwrias Actrw—Dreg s hach purocs st arive siay
mh&mmutu.‘,

\ wrepen—Total nitrogen decreased during end in-
e =" creased afer ancethewin.

-
-
| —
————— ABnemin—Fresert in ose-third of cass.
}’—‘——~—l1qmm wiid Lowr Devepe—Bie incresses. Am
monk facresses] amino sekds Increwse; ores de-

reams.

"~ Blesd—3May occur B hepatitie cocurs.
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TRICHLORETHYLENE

FISTORY —First described in 1864 Pleamer discoverced analgesic properties in 1817 Studied as an anesthetic by Dennis
Jackson and cororkers (Cincinnatl) in 1835in U 8 and uscd In limited number of clmical cases. C. L. Hewer England
revived interest in it i 1839 1n search of & potent, non inflammable anesthetic

PREPARATION —Aceivlene 1 chlormated to form tetrachlor ethane which is bofled with Lume.

FROPERTIES

Phyord—Clear  colorkess fald, posseming an odor
ot Yt simflar bot bes peagrat than chloroform,
BP 87°C. JLW 13086 247 &t 15°C. Vapor

= eavier than ale (B.G 4.43)

Chrmical—~Stable woder ardinary circumstances. De-
. cooapomed by Bght and beet and air Moors with ether
in any prepariion. Compatible with nitrems oxide

DIFORITIER

Decumpeecd by oxidation to dichlerscety] chioride kydrochlorse ackd
d phcngene Decwarposition retarded by 0 01% thymol Often col-
#nd with methylens blae t distinguick & frem d

CHm CH A+ Cp——OIC—CHC,

Ca DIy
CIA—CNC———CQe=CaQ

BYNONYA
Trilewe, chlorylme, westrosl

STABILITY

Not stahle In the prrsenee of alkaline abeorbents. Farms dichloro-
acetylens, which s explostre s3d phosgrne. Both are tende H inbabed.
Tleat worehrates decomposttion of agest.

BOLUBLLITY Q
Jhghly solable ba Fpoida, Lusotable la water _?.-su

INFLAMDIARILITY

detaeted by testing with Coxgo Red for the kydrochlorie ackd, sitver
hrete for akiekydes and eadmabam odile aad etarch for free chlorine

$TOBAGE
Pasked ba kmber hotthes to protect from

Not hiy de I toms below 10% with akr or cxypen. Ve-

pox mied with pure sxygea may iguite above 68°F bat not If meived
with ar
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FLUOTHANF (HALOTHANE)
SOV MS—Takthane
HISTORY ~Syuthessed by Sockimg (1951) Bamc anmal studies reported by J Raventos (1056) Studies m man by
Alichae) Jobnstone (1958) and Bryce Smith and O Brien (1956) (all in England)
PROPERTIES

Phyncal—Clesr, woblle [uid, B.G 189 ($0°C) BF o
BT Onn Hy Viporpremars tilS e Hg
2 10°C. Sclwbility 0.845 puriy Ia 100 part 11,0 0t ~
£°C. Ofmater ratho £, ~

(041%) Presence of aoriny ea carbon 1 stablliser of —— v —
ke asd brecaine o carbes £,

Impuritme—Decocposed by acids ot balogeoated
oy,

on

e DISADVANTAGES

mL\TAMm aamthete b duined (1) Overconcectration ks to chrealatary collepes.

) Koo Sz (8) Difficatt to wee I ehomed systeoas or by opes-4rop method,
(5 Nenerbatmg. ) Deyeums repication o ccisten

» o ey ead becnehl §) Exkaaces puaghionie bockads.
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VOLATILE AGENTS &3

ETHYL CHLORIDE

ISTOR) —Prepared by Basil Valentine m 17th century Anesthetic properties discovered by Fierre Flourens of France
n 1847 P Redard of Switzerland m 1888 introduced it as a speay for local anesthesia. I J Carlsen Swedish dentust
scexdentally censed general anesthema m man while using & spray for local anestbesia Used for general anesthens
by Redard [n 1888 m Switeerand.

REPARATION—{1) By resctmg etbykene with gaseous hydrogen chlotide. (2) By refluning ethyl akeobol with hydro-
chlone aed and noe chlonde

hi(e]
m CILOH—CHLA+HO
d V] CIL 1 +HA T ~—CHO
PROPERTIES Sl wblity—Pomeenrs kigh sclgbilltyl st $8°C., § volumes of vapor
tad.hnw|m which essily Mhlmumwﬂu&hmn
Cvmpresses ¢ Chear Baid,
18°C.; -lrt-l.uo ;‘W nl-t”::
weight 8¢ spectie 0.991 at
wC ity of vepor 18 (i coa 1) Yo
temperstary o below |
attained b betuern — 150"
b nlcebal nad eiber 1 cr. of Uguid Ln 6 Lters sle=T9% Q
tabxture of vapor =101 -153
Chemsesd—11; by achds and alla¥s t aleohol. 7 Y
—_— mm»dh!h&md\»
ter Barns with green fame. 0574 g. per 100 ce. THO £t 20°C,
Binbelity—table at room temeprrature. Deconeposed
— Sy o 1 tare. by , \
hemmabity—] temmpersturs S17F 1 pound with she makes
___l-;-m.—k%dn.hdn&h—budkdkw\d& 147 cubie beet of rxphasive yapor £ 80°F at norml Mintomem
etiyl aleshol. h}ﬁn-ltﬂ:prntmhnhm_;lnnxml'lr;

T der Wik Orppen In Nitrows Ornde

e v

ar Tonig a ke sy 10 o the N
feet loag th erwor haep

ety Tocladed

in USP XTI Ao &
knows &3 Kelows, wur

evtl haryl, mooo ebkar }

rlhane Yy ™

tabihty e Aboseber—1} »ed glow
mmwﬁm&n.‘l'

by the 11 rapkd
cobal 118 % redautee, Mot traces

’/"‘T\*ﬁt Wood for somw trme efter dis-
\DMINTSTRATION e m:-uo-’mﬁ






VOLATILE AGENTS

USES
(1) For apalgrsa for mizor eperalions (srodoatie, chetetrics)

() A & evmplement Lo altroes wxkde or ethy ke anestioesla.
(3) As pray te cxwee local ancathesls by the production of cobl.

CONTRAIXDICATIONS
(1) Prracmce of cuetery oe otber woarees of bgnition.
() Premence of curfiae reoal o bepatic discase
(3) Presence of wppaer revpiratory xfectinoa.
{4} Procedures exprcted t haet zaors than severa! micmies.

ADVANTAGES
(1) Perlod of baducton and recorery raphd.
(1) Fhortens length of stage 1T of etber anesthesia during inductlon.
(%) Requires umple or mlnmrwn of spparates.
(4) Allows es of air a1 dient and soarce of oxygea.

(1) Kcvere or prolonged post-amestbetle Yorsitlng absent.

DISADVANTAGES

(4) Frequestly causes muscle npdity and stridor
(%) Depth of anesthesta not easily malntabued at o constsat Jevel
(8) May cxuse remal or bepathe damage

MIXTURES OF HALOGENATED HYDROCARBONS
ANESTHOL~Ethyl chloride 1"% chloroform 3657, diethyl ether 4755,
SCHLEICH™S MIXTURE—Same three drugs in different proportions.
SOMNOFORM—Ethvl ehloride 355, methyl chlonde 605, meths] bromide 5%,
NOVANEST—Eth+i chlorsde methv! chlonde chloromethylene diethyl ether
ANESTILE~Ethyl chloride and methyl chlorde
ACE VIXTULRE (Alkaform)—A\kobol 16% chloroform 4% ether 50%.
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LESSER KNOWYN HALOGEMNATED HYDROCARBONS

Drwg Chresiatry Properties Lo Comenent
Methy! chlocide Cless_cobortens, odarlens warrote axd ga- | Axn relsipenat. Tosdo for cinkal war.
) | B e | b ey M i ookt 1 oy T

Prvmey Lo 5 culorkens Uy | Raped acthag end rapad and erve tioows Tt maadestaiions
wii. Burme with & grees | rveorery sppesr beary o dart after mdelaive.
Metlirt dicklonads Cirar roduciesn g | Mors marcotie thn ot | As for Joca! xwes- | Tecke { Dhrer fung aud [y
P ) B s 74 hlorkke ok bafam | thewm As 8 sefiprant. | Sewe hfm'“:..m
m:;hhb—|nn- M .,ﬂu
ter st zwu-pq-:-ld-, ol
Tt ety aeoit T
Cacbon trtrwhiaide | Fimt by Ra- | Poteat mureotie f G- | AnthalmS e agent — worrew maepa of miety Sy
(rtrechiormorttune] | powaitbn 19098 Clear cobe | kabed. Fire cxtbpoleber wa\wmo.num
MBP woethancl in Lady “wt suitalde for rayh
()[nh'(tmm& || Glse ololew, v | 3IRBy maree, itant. | A3, sl o b Mmﬂmﬂm
wonebromentimat} | g BF $5°C pavids it and vaciens
Tead souadesta-
T e i
ponrs by weibanel b body
Brossed Prepared by Lowig fa | Potrd marcetic, ot wed clivkaly Fon | Hepatotomke, Vet stable~decwmpores
(rEoromonaetiane] B i B e | e a3, 4niL | o es beveuae s sther beoceinies
boel B b parrower ety | vpmamedic for xds” Vepiow el ks &
I
Etbet beoiide Colorkm by w2k ethe. | “areotic, slmllss to ethy} | A rerfoce screthetlc. In. | Prawsn soew wagia of aisty
(onobeamortbaoe) rdod«s'ﬂnxmaw"um dz’cmu:'mhc-dn& Rapd Joderten snd reeovmey My
fanwable ot stable o Vfore tarde. lar to ety { chdacda, Crmme paluematy
ik
EOiwc Silocde  Colorew, oy il s Pormmer ascceic prop- ot wed Ealaly oy trraches that of chineobrm
¢ ! umnn&“w‘:t !Mh ther
Srow Sbewnside G [T, o v ewt. ot il | Goomes deproratir chang b e
ﬁzmdha-) BP 11 C Boporteat. Treitates skin sad wworces
| o odor Cartable b
promier o bt best
Vinyd chlande Cobrciens g wrth Aba ot snd aswsibetit | Axw solvent. gl net
eirirene)  reed e TP 1314T e 1o etiyl chdocide, mm&_‘ oy b bepton
1 —vce, Az, ek
Diekorethybene Comiem Bydd  witk  Soascotic od anestbetic. | St Doacally bwportast.
BY &5 il 5 -
T Oear _coloriem LS Tried cacally by Angas Tt ommes prefis s
etracklarethybone s
Por 3 ‘”3:1“" Found wnsetabie s, Deak g0 coparize oot et
bl phnd
:
17 parts, ceioreloem $3,
Faembed G cleclem Bimd, Trodtens evaed sy | Vo exbelcim ety
ohaleisen swrelba 1 ebloride 80 puris, ethy] lroside
Secaclorm Crar ot byt | Prodems sl s For frgiib bl

Akeedorn
ACE woxtwry}
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SECTION VIL INORGANIC NONVOLATILE AGENTS

BROMIDE IO\
Indwers sleep which I never deep. Thalemur—\at snalprsic. Large doves pay estse a0y
depresecd. thesls.

- Eye—Loms of conjuncirral sexdtivity and wink refiex.

Luap—Revpiration showed £1 b normsl ~~ Phoypur—Gag” refiex redocrd by brge doses.
dderp. ~ o

Kidmry—ETrnchuates hroralde bon and chloride
bm i mne rstio wa it existy o plsana,

Bloed Presccre—~Not affected. May re.
Browraiera cxoses depletron of chionds loa.

doce f hevated frem prychse canest.

DOSE—1-2 prams. Single doses of no value, Crnnulative actwn resulta in "
e “bromunism” if adounistered over prolanged

TREPARATION —~Lsed as ualt of potasmom, sodmm,

caleiom or A mixt
ased Totasmumm beomde 18 Inefoded m the U.S.D ammonia. ure known as tnple bromide mey be






SECTION VIIL ALIPHATIC NONVOLATILE AGENTS
ETHYL ALCOHOL

PROPERTIES—Ethy] alcohol is & coloriess, mo- PREPARATION—Anhydroas, absolute or 100%
bile, mBammable fimd possestng s burning for nerve blockmg Aleohol USP 9235% by
taste and pleasant odor Absorbs water from weight or 9499 by volume Alcohol, difuted
alr S.G 0798 at 15°C. B.P T8.5°C. Bolidifies USP 4099 by volume Alechol and dex
below —I3(°C. Flash point between © and 11°C trose—8% alcohol and 5 dextrose fn dustilled
Pomuls GILOIL ALW 4605 Made by fer water {or intravenous adminutration.

mentatyon of starches and synthetically from
acetylene or ethylene. Al known as ethanal
or hydroxy ethane

i brain and epioe! foid riees and fal
PR at s slower rats than in otber taswes.

abeorbe 2reg. Bratn bevel resches peak
after Blood brvel.
Faiv—Brral] eoapletely oxi-
Tolnwas—Tokeranee devriaps alter re- Large ateoonts eswse appesr
_“dc::&' oo :;;:-a& -cmu-mw-:h
and

ok os ether avertin iy o — — bteath and weine. Approximately 10
— e, oxidtaed per howr Oxidation necd-

Sewswy \eroo—Temporntly destrayed by
comtvatration. Nerve fbrey regeaerste
a due time Varles wpon shee o degres of ~_ e
dratraction sad the werve -

-
Aw-uv"rg."_w,u_,.{&‘q_.m,m
Backricidal Actcm—50 te 0%, kitls row-sporalating bacteri
primayrp it devely = niialiic e

59
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BLOOD Carbon Drorde Consemt—Uschanged, May be
L oTghtly elerated.

Cerbem  Duands Combiuing Power—Uschanged.
)hyhm«dmwhmmm
“” and Increased In deep.

Orppen Cousrnt—Unchanged b arterml blood wn-
Tem severe depresion of ropination scvart.

. 300-400 mgon. b fatal conceatration. Concvatra-

—
—
Glacess—~Unchmaged. May facresse ba e b individaalt next, Traces reman ba Liood for as

temcation. Torg aa 24 bowrs. Work does not nflaence blood
Jevels,

USES ADVANTAGES

(1) Ax e solvest for drags for oral wse (elixlny) Nooe a2 an amcsthetic.

2) As a basteriode locally sppBed.

) For tuterraptrag perve Sbres (by bocal or Entraapiaal injection)

() A Mypmote sod sedative by ol oe it DISADVANTAGES A3 A HYP\OTIC OR ANESTHETIC
() T secwre vamelilatation in periphoers] vascals discsoe. (1) Asertbethe canctntration Ls chose 15 the kthal comcentration,

(2) Berponse varies from shject to sebject.

CONTRATNDICATIONS A8 A HYPNOTIC OR ANCSTIETIC gi MD“';"“"'“H‘MD‘MM-M-

1) Mepatie and renal disewse () Neccoatrolable

(1) Urmary tract hafeetion (8) Camees sbough and newritis wben jajected locally

3) Ulcerstlons of gastroiuntestinal tract. (7) Canses thrembosls of velns when weed intravenowly
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PARALDEHYDE
IISTORY—Introduced by Cervello in 1882. Intravenous use reported by Il Noel and H 8. Sontar n 1018,

PREPARATION —By wteraction of scetaldehyde and concentrated salphunc acd. Three molectles of the aldehyds
polymenze to form ane molecule of paraldehyde. Empire formula is (CH,CHO);. Struetural formala b

HB0, u cn,
1QLCHO—— \é

Eyse—No motable effect during srdation. Pupile dlted
/0 eyeiall movrments sholiahed ba derp Iypoces.

- Mucous Membrense—Irmpated Jocally exmiog eopioms
= wrcretion of macw.

in presence of patn Large doses may chme sleep bn
presence of patn, Few or no aflter effects.

Faswmeter Craser—No effect b sedative doses, Do- —
Jewmee] charing deep bypoosis.

Coupd Comter—Beonaing active Deprowed dorlagdeep
bypaceks.

o Phoyur—"Gag" refiex abollebed ln derp kypase,

Larpees—Comgh refic thofiubed daring derp kypaceia.
0 Remalon sctive duriag Libt kypotels and sedstise.
n

Rowpiratery by large . ~
Belirery Cand—Bticnulated ot et due
m“'l’l""“""“""""""’“ to loca] frritation. Depeomed daring
i — deep kypoow.
—~
Founting Ceatsr—Not stiranlated // " N fonst ellect & eda-
thm or hypooss, Rats slightly I
Carotia Burw—8in aortse mevhaslos fo- Rhgthm ot abterd. Clrecke.
sl active. - tion thoe prefoaged [ deep Iypoosis.
Lumg—Respiratory st bacresscd i Byt Masmire dosse depross the =7
yProme, decreased Ampltade dev
:rnnd mmnzhu;- de Dined Proseers—Ne shnificaat dar-
resned, refier  mtsct, g srdation or wlkd hypaesie. Falls dorieg
Eplthebal Untog mritated Drug (11-28%) decp by poses o
@xbaled froes the tung
7 daiog derp hypuscia.
Lsesr—Twtownrd resuits mot reported Up to N sigatboant effect during sedation.
80% wxidived bere
e Gesirmmiustmel Trocawiition of more-
Kidnry—Oligura in derp kypmosis. Drarvely menis m drep hypmoss.
way [ollow in recovery penod. Drug e
earvted o Enwe; copcrstraton parabee Dierxs—Contraction of (e faiact orgn et

planza level

annddn-h(d-'pbh‘:-hnf'lh."

Etslsial Mmacios~N  effact I kypootie doses, Pluceots te cxnsing depres-
- show of fetal revplration.

Rolesw—Boperticlal aad derp remam active ___
daring sedatin. Obtended by derp kypoo-
s Knwe and ankle jerk recaaby actrve fn
deep kypmosin,

Peudy Temperaturs—Ne notable effect. D=
cresed 1 15 £°F in dorp hypaess.
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BLOOD

Red Calls—1lemoconcentration durlng deep hypooss. Cawses bemolyme
bea admizletred Intravemondy S

~
~
sdmnlo-h—bndu-pd.\\
e
-
Hleodeag Tome—Unchanged —~ .
——
Clotting Time—Dochangrd, e oo — om — [—
PROFERTTES

Chear eoborice, moblle Tiquid, possemsoag & pan-
ot edor Oddor ciag to surrounding objects for
day, Bpecific gravity 0 909t #0°C. Bolfmg powat
142°C. Brres who byutted. Selabilty 11 8 la
Ler st £0°C. ITighly sobeble In ats yad akeohol.
Ackds decompene 1t to scctabickyde Sef eterlis-
b and remalos serlle Does mot possess chemaleal ~-
reactions of akichydrs, Tncloded I the USFP ~~
I

Impuritier—Acvtaldehy de ethy] beobol, seetie and
olber erpanicacid falle wnder ordinary chrege- "
sancra.

-
-

Swrepr—1 dark boitkes Proteeted axay from Fght, —
Soeat and alr

i)
1 As hypnotee particnierdy in clronic aleolol addicts and weatally
dmlurbed patients
(1) s basl marrutic prellainary t sorgery
{3) As  rectal analpeme sad sremene for obaletrics
) As anticonmehunt,
(3} As sebrrwt for oiber dragv—barbiturates.

CONTRAINDICATHINS

(1) Browche palrsomary duarsse—rnrreted by loage,
(¥) Flepatoe and rewal asmfBicsency
{3) Gastro-intrstma) dweases britates nomcoss.

Orppen Copocily—Increased during deep hypoosis. Content reduced dar

Ing deep Eypooms frem respiretory
v

Blaod Beger—Unchanged during sedation. Increased
_ ,fhﬂn(dc«phpmﬁ.

Carbom Dvarids Comli tnp Power—Redweed durmg
e Grep kypaosie.

ADMINISTRATION

Orwlly—For bypoosds, & cv. with favormg. Ree
folfy—For kyprosie, 15t 30 cc. In equal vobuoe
of meline (sftem wacd whth 1 cc. beaxy] ahoobod to
alleviat bocul irritsthig effects) Indraremenaly—
Foc rapid sedation # to 10 ce. (derp hyprosia lasts
several minwtes, followed by sherp ating an bear
o wore) Nk recommended tor exrgical aoestive-
™

Telerance—Habunation oacominon, Crow toberance
develops between It and alrobal and sBphatee hyp-
nothes, Addiction aocemmen.

ADVANTAGES

.\danellrmlyrmidn-vd wafe hypmotic with wide margin of

ety

(1) Sieep sets in prompily (10-15 meimates) Resembles moreal sheep.
Lasts 5 1o ¢ howrs.

(2} \o after effects.

(3) Dedermma uncommon

(1) Preapt coset of action.

DIBAD\ANTAGES

(1) Possrsers an waplensant odor and ks Grmgrerable

(D) Varbifty of aetion.

(8) Lack of anslpesic pomer

(8) Narrow marge of safety In large dosex.

(3) Lmtates procose of maouth, etomach or rectars,

(8) Basl bypoosis disturie meetaboliscs. PovalbiBty of doderence aod
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PARALDEHYDE
HISTORY—Introduced by Cerveflo in 1852. Intravenous use reported by 1l Noel and H S. Sontar in 1913,

PREPARATION—By mteraction of scetakdehytde and concentrated mulphunc amd, Three molecules of the aldehyde
polymenze to form oue mulecule of puraldehyde Empine formula u (CH;CHI0),. Stroctursl formala I

50, n
SAULCHO———e \m

Epes—a ootalle effcct duriog sedation, Pl disted
/384 eyclall meveseots slelisbed (3 decp bypmoss.

Mucows Membromer—Iritaird bocally comsing copiows
" ecretion of mocm.

n presencr of pais Lasge doses may camse sleep fa
prevence of pain, Few or po afler effects.

} ammeior Conter—Ne cffect o sedatrre dowrs. De- o=
premed during deep kypooos.,

Leryur—Coogh refes abolished during deep kypmosis.
_><—\" Remains active during fight hyposws sad sduties.
~

Corotid Srans—Scuo sortar porchustom it
wams actire
-

Lungr—Berperatery rate merenssd m Eght

sia. Koes s ankle jerk romats active
Geep lopwcme.

Body Trmperatwre—\  potsbie effect. Do ="
ervaved 1 1o 87 fu deep Wypocame.
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BLOOD
Red Cll—Hlemoconcentration daring deep hypooia. Cawses bemolyvis
ben administered Intravenoosly o
~
wh—n-d-qnd.\\

=~

Birading Time—Unchangedm — __
Clacting Time—Unchanged, e —— o mom e

FROPERTIES

Clear colaiem, motle Tiukd, posscssng e~
et sdor Odor cliagy ta smrrocading cblects far
days. Speeille gravity 0900 1 #0°C. Dothng peint
1H°C. Borse when Sobiliy 1t 8

X

Imparitses—Acetaldeln de ethy ] aleobol, sevtie and
oliver ergunic acih Siable under srdioary cireon-
samets,

—
Rroge—] dark botties. Protected sy from light, =
beat and ar

TRE3

(1) A bypsstic partwalardy in chrenke alcobol addicts and mentally
dturbed mtwnts

2) A basal marrote prelominary t murgery

() As reetal aoalgenc and axmmesc for ohetetrnn.

(4) As an exti-convatmut

(3} As sotvent for etber drugr~barblturates.

CONTRAINDICATIONS
(1) Broncho petnossry dwesst—rxrreted Ly b
1) Hepatar and reosl wwaffeiency
(3) Gantrosmtention! dweasrs trtates moroms.

Orypen Capacrty—Tpcreased dermg deep bypaosa. Content reduced dur
lag deep hypooss from respiratory depresion.
P

Blood Super—Unchasged dariag sedation. Incressed
__ - durlag decp lypoosia.

Cerbom Durds Combining Poncrr—Redweed dauring
e deep hypuonds.

ADMINISTRATION

Orally—For kypoosls, § cc. with Bavorng. Rre-
saly—Fer hypaoms, 15 te 30 cc. in equal volune
of salioe {often wacd with 1 cc. benryl abeokel to
alleviat loca] britating efects) Intrecenewsly—
For raped sedatson 51 18.cc (derp hypoods buts
severnl nbawtes, followed by sheep Lusting an howr
or more) \ot recomunended for surpeal anesthe
e

Tolrrancs—alataation uncommon. Cros tolerance
developnbet cen bt and akohol and alsphatie hyp-
motier, Addwction meowmson,

ADVANTAGES
o Errencomly comidered s sl bypootic with wide margin of

walcty
(1) Blerp vets in prompily (10-13 mesttes) Rescmbles mormal sheep.
Latta Bt 6 howry,

DISADVANTAGES
(1) Pomsemes nn wwpleamut odor and b dus preeable
() Variabibty of scton.
(3) Lack of armlgesic power
(4) Narrew marpn of saflety bn lurge doses
(3) Irritaten mucsm of outh, steranch or rectem.
(8) Basal hypoosls disturbe metaboBian. Possbility of toberuscs and
sddiction,
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TRIBROMFTHANOL (AVERTIN)

HISTORY ~Frodoced by Willstitter and Duisberg m Germany in 1023 Firat used a5 xn anesthetwe by F Eicbolis m may
and gmimals in 1026 Clmical use promoted by Buteengeiger 1n 1027 Stndsed Pharmacologcally by Straub in 1928,
Intravenous use reported by Martn Kirschner [y 1020

SYNONY MS~Bromethol Rectanol, Ethotrom E 107

PREPARATION —Tribromacetabfehyide (Iromsl) §s first formed by treating ethy! alcohol with bromine The bromal &
then redoeed with aluminum ethoxsde fn an stmowpher of nitrogen »

%m&—gw

FREPARATION
tae. Packed 3 seabd dark asspeides avalisbie for bocal appdication
or Intravencws e

Arertrn Fnd ~Chear vorsewhat xber beary fuid, packed in derk botie,
PROPERTTES ﬂw 714 llﬂ‘c,‘:mﬂlpbhhodq Amypne by
o

Pipmen=Tihite estaline pomdes popeing ethere) e SMeklcg alng Prvcipdtation of erystale

mmd«ﬁ pocoriopkondiie soal il

dunotve per 100 cv [0 at 37

Chemrewd—~N\ot st e Decompren Alomrriaklebyde
mbm‘-ﬁwm;ﬂu o]
mu.r‘!!‘_”l addition xcdaca t (Congo
:hrhm-mpu-pledml ';fini’eof.rld. or ¢

ADMINISTRATION
Undmu-liuhnllnﬂﬂ:r& Uypmotie) Aho wed Jocally s =

tx wrteral mpasen. Whes aoed fatrav
Arevtin Fled =T, ol phes siyhene bydat yieids “avevtia
24

Hbromethe #t camres short, varuble actien, fallow d by prelenged kyposi.
Trchoded in UA P X mariabir oraly Leenme of lrekition fo murwwe membrtas 5l
deromponlizon s t pesry throwgh slemuch
METIOD
i
il wpeyiibicfLepduuil T ol e B g it
h'v‘y verafe mp" |
T A’m‘,‘:’:,m. ksd K bty from small bre el wpem
T My ot e £ Feix “Beocread vabee i pebent, Abserbed from
e o o s ot ethee Toore ey then b Oc-
\mmrmmnm;’ ri-lhnndmr-ﬁdimb text,
anesthesia (138 ¢ mumh)m P‘rm—l-m--nllﬂ"'-!s-ﬂ-lrm :Lh:'
-’ﬂlmw ode n,.,: f-ww-illic-' oliowing
mratsl miwtation o rrghooal b repested
e referre arm mot FoPletel” Abolubed. of Hypaasis—Tiith 30 g o e,
Purgiral xnestbews b ot ebistwed exeept - u,_,h..,w.wﬁ.,h
th dangeroos dosegrs 1 emrrprce aith drows-
Fackrmewt olicn It posl cptratirs
period chee | pevsence of peia
Bised Coaernirwiren—8 t 10 mpm per 100 ce. of bhood reselts x wieey
ted In flver with gh curonke sod Predmct exereted Atk of occkry wien drug tenceairaiion hee e 15 8 e 3 .
hwnngﬁdﬂmﬁdm ed s two t hl;o:wm por 100 ce
Neooe elim, w-hlwcmnﬂr:ﬁmﬂ oot n In the - ?;
i s tion vad sl mation deyed in i wbaoth L rapkl'y e comtrza e sher dimpesruars Lo bood.
n::nnl or remal duruse Fxugraows gy cxenic aod Gors aet d—‘x moch 28 merre thovos., L it falles
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Cortez—Toepressed, Lowrs cortical affereat, patbways Intact. Not an  [nirecrental Promwrs—Decressed i pe ancxie b preseat or during hypo,

enoion. Unchaaged athernlor Comcentration oM owrball
caalgreie Falaful strmrsls romee patient to Eight hypaosh. \\ teosbo. e, = epinal
Trmperaters Reyslating Center—Depresed. Body tempoatere ol '\ P;!H' "
Cowph Center—Conapletely by maasire doses ey Reie e | /
ent, partly ective ﬂﬁhnhypﬁ. N Hrrdl/-’n-—)*wﬂd-

i
Eyer13d dmappenrs,

Fasmetor Croter—Depressed. Blood premare fafis at Y Epe
et of bypoos. ~ P hﬂ-lnd:Tn:m-udtaih ntrascalar t

Fomiting Cemer—Depresed. Navers and vorsiting we-
cormon, T

rubery Ceapr—Depresed Threehold to COy stim-
raleed. Overdosmgs resaits in resploutocy fafl ~——
we

" ~ Pharyas— e oot bolied
ts te to came
b i Tl T oy
tn soaylene bydrate b brealh.
Brrort refer remasiad vetive Ko efect ~ e .
i e ptaci gl habe g rarid
Jerd. Breacklal cough refex remains o s
~
Drapbragm—Movesents  decressed by Lo Cough relex obtmaded bot not
Wetebetiom—Decressed oo aversge of = W'M"%h“‘“m“'dh L e
wre Insiguificant, Large dosrs de-
prow’ myecardii 1o deerrme cadlss
Adrrnad—h _sonifoant et Epencphrins heart. Does mot smuitbe beart to epl-
m ererdosage reported wepline
- otemr 15
GalMadder—\ churse of blle Bow Iacreesed peaio Weoot oot ipbi A i
Bibenbia depreadion of vasomotof center aad
ripber vl ditation uls,
beoawiphaleta - hactofie itle chasged.
:'.:\IGT)N'I rd(h:::idbﬂr_../
motion with gycuronde acld m ‘h"'m’“"-'"—ww May bucreses
ocaly change ccewr

\
4 7\ \

4
/ 4 / Diersb—Comtraction of pergoat deereasd
Yerme—Baperficul and deep refierrs remain setive b mikd \ wﬂqm—ywﬂrvhub-f-ﬂ::-u"- dmn.quh = mdw!m
D-wrumnhrpdn-hd-qhnm—.// / \\ 1;mwmﬁm-lh£ldrhpd-
Spkincirrs—\at relased exrept in deep hypooats s britation of
welem drag w decompoed or by rcaitd e TR\ e Teaperatue faereasd
due ta ddatation

// \ mmnmhhmmd.whmummﬁh
Mfr-‘:lv-r-'—hl-imu mrtabolle rute depression of
et and merensed heet boas due 1o relasation of ckim vreschs. M slctel Musctrr—Telarrd mith large doms.
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Incrracd acel atwolutely fn firet €4 bewrs. __
No chenge In morphology
in deep

wies of narroshs

Drppem Cupacity—Biightly Ineresaed dne s hemo- =
concentration. Oxyges cootent wochanged in ar -
muw-h-muumwm//’/
- Va/
Gerbem Doacade—Total contest locased. <~ 7 7
s
Carbon Disos Combening Prwve—Decrrased. Be. /'
tmme 1o normal wltkin 48 bowrs. Total baw de.  /

ervased, Bloarboaat incressed at fnt, decresmd  / F:
after 30 minetes. pil fwercases 01 1o 0.2 wnits / /
daring warvoeh, // I/

,
Hosdisg T'me—Decrrased due to kypotension. Cap- /
Dary sove ninimal. 7/

} —
(Ciotting Temo—Incressed a3 mruch 2 three whmaten.
URINE // &
Bpecific gravily increased. Volume decreased -
during and Increased after narcosis. Total §4-hoer P
vokose decrensed. Nom-proteia altragen decrrased J
during and Increused after parcesls. Phosphates -
Isereascd, maximan In 6 bours, Afawin present j
in €0% of cuses, Detoxified procect cxereted in -
wrime

18E3

(1) Ax “bam) narcosds (In coxfunction with other form of ancathbesls
—inhaletion s repostl) for spprebensire pathents.

{0) To comtrel iypeneritable states of central mervous system wasl-
fested by eorvulions

8) As brooehodlator In asthmmtic states.

(4) For Intracreom! sergery

() As 20 aatioparaodic.

ADVANTAGES
(1) Redaces mctabole rate and refiex iritabsfity

(3) Gradoal rreovery resliing o prolonged smuesls.
(4) May be adralnistered at becaice t sliay presperative sppreben-

o
(5) Eltminates excitecwnt during Induction of iahtion asesthetic.
(8) Nec-ritating to resparntory tract

Cimcons—30% incremss within first 20 miaxtes wiih
T T s contiamed Hw therealler Derfrad from Bvee
sireogen which i depleted.

T Kemprotrea Nitropen—Increused daring mmceas.
\\ Retwrne to mormal withia £ boers. Gracwafly
W \\\ 1l after recorery
AN

\ \\ Mlipmds—io spaifest change Sight e bs
\ total chalesteral N chaxge Ia choberterol whar
\ \ comtent.
\\ Bwuww;ﬁ—

Ketomi+—Appess alter parcoehe.
Pothalopy—No defiafte patbological chunges secrid-
able bo drug.
CONTRAINDICATIONS
(1} Thrpatio or rensl disrase
() Any “tarcmia ar sTmis o scidosls (rom axy v,
(3) Khock o other formnt of bypotendion.
(4) Dehpdration,
(3) Low bas] sortabolic rate (b potkyroidies)
pulmanary discapes,

tered i cxmeet

@ » Dukie v dose e
be

detorificd for cinoatim.

(1) Must be

) Dose cifficult t cotimmte du t varintioss b ssceptily and
abeccpieem from rectem.

(§) Not an analyesc—smppiemental anesthetic sgeat pecemmiy ta
complet surgieal procederes.

(§) Bespratory deprossion comsmon.

(€) Niypotrasion frequent.

(7) Repeated dose realt In cumalative effects.

() Laryngra axd pharyageal refies wot shohebed.

(8) Recqeires comstant sttradascs by expert lacfivados! during pericd

of marcosks.
(18) Not chemically stahle—drosapoond sotetions ceme scts! aad
enlonic brotatlon.
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TRICHLORETHANOL

HISTORY —Introduced by hulz in 1882 Moalitor remvestigated its pharmacologcal properties in 1837 Used clmically by
Wood in the United States in 1638, Also known as Etbepon.

CHEMICAL PROPERTIES—Clear colorless iquid specific gravity 185 (20°C) 8.8% solubllity in water at 20°C
beilmg pomt 131°C. at 737 mm Hg Not fi ble Bweet {lmg, stable. Dy p at peratures above
10°C. Onset of narcosis irregular Duration one to five hours. Amylene hydrate not required Chemical structure as
{follows

Eyee—Puplls cooetricted. Movemeats shaggish. fimdar
/ to tribresorthanol.

. Musows Hombronse—Not sffected. Slght or 2o maces
secretions,

Stsical Mrmclue—Moache relecation fmades
Ractom—Administered 1 3%, aqueoon sole- = qoate for sagery

— BHn—IrrHated § appbed Jocally undibuted,
-~
":::"—“utn'hndru-rp(hdnpbﬁ ~— Referw—Not completely abalished
y upple
mrutal agrnt resuired for smrgery
Ti
mexmmWIEhﬁgMdm|Mmph.ceolthebmmmeutorm
Pharmacologpeally nmilar nch!on(h-no!pnnenunnmhtﬂdnmrmo!-letylmlnmﬂd«
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Oxypen Couioui—~Neo decrrass 1o arterial blood,
~

T [,

Bame e for trilbrometkancl

METIHIODS OF ADMINISTRATION
M;H-'-'nrlwrﬂn.
Mot wachal or ded.
Ocally—Sandler to tribronsrthanci—set sitable

Daay—100-115 mgmn. per kogram n s 3% setation (sqorem) reetally
Onavt of Hypmeris—Approzimtely 10 mlteics ftrr acrabelotration.

Duration of ypaans—One to tw bours »hen admizktered rectally

o Detoxifed by 4

e¥anatrd within sty hotrs,

with ghycwresdc acld, Usanlly

INDICATIONS
Bazre m for tribywmethasol

CONTRAINDICATIONS
Baws a4 for tribremmsthassl.

ADVANTAGES
SimTar to tribrowrtbazol In comparinn to olirer kypostie drags. Be-
periec te svertin sa falent
(1) It b jrsa cxpematve
{8) Tt o pommes hat mory siable chemienlly
{3) 1t does met requirs amyleot hydrate ar other vehiche s 3 miveat.

DISADVANTAGES
n.,,...:.- L Iaferier to trib i I the follewlog
) hhhpo(mt.
(:) Ite respames and duration of action are more variable,
altes more prefound,

(&) Dose Iz evtimated with greater dificnity
(3) Ducstion of hypasss shoctes
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CHLORAL (TRICHLORACETALDEHYDE)
Leibresch. First
HISTORY —First prepared by Lefbig in 1832, Componition determined by Dumasin 1834 Introduced by
drug to be nsed for Intravenons anesthena by P Oré in 1875 1n France (Lyons)
CHEMISTRY —Made by chlorinatmg and ondinng ethy? akohol with chlorine, Forms & hydrste with water
PROPERTIES
Phymcai—Clear colorbes, exxstio Bqeid with & pengent dias greeeble odor Bolle st 83° B.G 1J0g et 23°C.

Chrmead—F: bydrate widich metts at 51° and bolls at 96° Both derivatives very soluble in akobel, water and ether Formsaleoholate
rbhc&;-nkdduddh-‘k:.:hhmm antiscptic, (Tnctded in US.P XIIL)

M—Nod«tvﬁ.ﬁndnﬂn-ndlypodn
/ do-u.lhybodtw!-ld masire doses

N etabatuon—Depreared i stetp esves — ™

Lirr—Net afferted bypoolle dosw.
Tiepatite may ldh",’ repeated adrdnts-
traton

o toxke Liver b

hivcrh
:m HAA :m-hn-
3cd {mmal dose uumdl.tu,u_
Somn)

Hra—loally wrtsting. Cutascoms vemels
didated Elun ermptions may follow wer se—

CLINICAL USES

(1) As ypmelse alons o ks eombimalion with browides sedation

(A itz e mbiatin b b Olr—Foraalt 5t 1 . Foc kypanda 119 ¢ g

t’); \-lkywotzndnmuprdn&n.mvﬂnd:— Ractally—Fat basal narcosls £ to 4 gae. Not rececamended.
Tntraseasusly—"ot wed.

ln.ueu Fpmere—Rectally—101 13 misxtes. Orally 15 te 30 mimates. "

A B rcs Ny tew Ahn-d“-u recomiTy Tolerunes Eacom.
A ddctien wmbkely No o ot B e vyl
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LESSER KNOWN ALCOHOLS AND ALDEHYDES

tory hfecthens.

Amyleoe Mydmate Peniyn-el Chlorbatenel Batyl Chlars] Ardrats
Hiatory Stucdied by Hemoch amd | Introdoced fa 1981 —Bhering - by Lichrekh in
Meyer in 1884, Corp. 1871 Iavestigated By
1018,
Syoomyms Terthary ameyl alechel. Dormieara. Chloevtom. “Crotoa  chore! kydrate,
Tertiary pentamel. Acetose ehloroform.
Metbatorm.
Chemics] Nuow Dietscthy! cthy] enrbinel. 3,30ethy] pentynol 3 Chlorobwtol Trichlorobetyrskdelrrde,
Ferrmla CHACO)(CHLWOIT I C-C{CHL) (OM~-CH-CIid (CCRH{C)H{CTLRON ALCRG—~CCLCHO
Fropertien Colexlom volatlly Deuid BP | An wmmitsrated triple bonded | Coloriem orpstaly with com- | CryvtaNine whits powdet, pra-
100°C, Boluble ! 1n D TLO aliphatle alobol. Poor Nke odor MLF IT°C. | grul eder actid tietr 10a 0
1 o e 103 CCL IO 0. Kty a2 3°C.
Abeorption From guaetro-istestinal tract. | From gastro-iotestisel tract. | From mocoes membrane of | From gestrodatesiisal trect
Ocally 1-# ce. LAL £ cc. GL tract. srally and rectally
Exretion Intourine Maybe conjugated | Iote wine Rapidly ehml- | Nom-volatile, Escrrted imte | Noo-velaille Exervted into the
n part {n Free ated wripe or detoxified. wrine of detoified.
Bysteraic Bffrey A kypootic. Ad hypeotre, Mers polent | Deprmmunt oeed for hypaetle | Bimbar o chlom!
then amybene hydrate parposes,
Toxdcity Excemive dowrs deprem beart. | Low toxidty ll;:-dru-irpu-r-ﬂn- BlmDar to chjoral.
Usen Ax hypostie, Balvent for | As s hypmetic seally Asthpesmedic, ardative pre- | As & kypootie.
smyleme hydreie Py o serrathye for pereaberal sdo-
isor role ta hypoosle. thooe.
Doeer 14 ¢c. anlly 230400 msgm. orslly 051 g enally 03 1 gm onally
48 cc. rectally
Asalgrsic Efscts Nese Pramom pome Jocs! sas- | MM esaigenic action.
il thetic eflect.
Bewaria Between chloral and parskde- { Low taxichty Noncwrmsla- | Depress cmooth somsch of My be weed externaBy More
oyde In potescy thre. Antagooiend by caffcina, | G.L tract. Inbalent in respirs- | powerful und shorteractiog 1~
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THE SULPHONE METHANES

The sulphone methanes have been employed for sedation and hyprons, but beeause of ther feeble action
and therr tendency to produce cumulative effects are no Jonger employed Three of the most important denvatives

i this group pomess the followmg propertres.

Numme Solphosa! Trioma! Tetroual

Hislory  |[atroduced by Busmsan and | Seme. Sarme.
et n 1860

Properties Wiite bitter | Duethy miphooe ethy! taetby] | Diethyl entphone diethyl meth-
[powder—sightly selsble bn | mcthane Whit bitter powder | ane Bitter white powder
Ceater (1n 834), mwits t186= | Coloriem, odorhems crystalline | Poorly sobabie In water
e wcales, Poorly setble [n water

Action [Eypootic bet mot ssalgesic. | IMypootie bat not snalgee. Hypoothe bt not asalgesic.
[Absorbed slouly Ormct ece to
our kre. Durstion ene to fre
ere,

ESmixation [Comwatire actson rescdts Ex | More rapidly aheorbed and | Slowsr [n opeet thas sulpboeal
lereted partly as ethyl rlphoste | therefare more procmpt tn lts | becanse of slower absorption.
fackd and partly tachanged In | actlon then Ex | Exavted snly ioto wrive.
furine Exereted slowly cretrdslonlyfnt mrize, Coma- | Cumdative action follows re

latrre action follows reprated | peated administration.
sdnlzitration.

Totke Effects [Large doses deprens resplration Large doses depress chroulation

)

Duose [Dowe 1 g2 seally Dose 1 gra_ orally Dowe 1 g

Use As  ardative and kypaotie,

As & sedatire od kypoetic
Uaed as & hyprotie formerly
Harvly used taday




SECTION IX BARBITURATES AND OTHER NONVOLATILE
AGENTS

BARBITURATES

HISTORY —larbital prepared by Fischer and Von Menng in 1003 phencherbital by Hoeteln in 1011 Bbanle began to
prepare higher molecular welght derivatives in 1918 Siace then imany chemists have added new compounds.

CHFMISTRY OF BARBITURATES o _u on
dmndwhv:;mu?&n;hm‘.m:-?k“ sl Toe “\C/L‘\lm} W LN N
I Com} —
'“"'l:("mm: on carion § by varkw redicals peodores & . & ‘nj;n'/ r/{i_}';mp
-4 10
[¢] l_,‘" (]
bbb by condensing 1 wih hdoure. P n b o n b
mbymfm-h;'m“ r— u N “ b oa N pesteno
(iirloiny Teopertin an
Pemtotha! in thia r( C_m[ljj_ll IK\E—E/
T
Lt i
Nesabetltntrd barblterates. Made alosic ackd with —orm o
AN AN AN
Rt D G IS R P
frown. C—x

whermadiah Achng—Ioteres sedaitre action er mold
’0-.( uhtwha-hllﬂ(ddﬁ.:-t‘dn followed
by sedative effect Partly destrayed ta brver Used arally or Lotm-
iy

et ~N VN
h‘m—mmhn:(hu-ﬂlmhunhw

orver taany bewr, Litle of no destzoctbow by kver b therupentie dows .~ DURATION (EQUIVALENT DOSES)}—
Ellmmated im wrine Partly detezifed =
tored. Taad orally er bxtrammmcalarty

i
!
i
;
E



BARBITURATES AND OTHER NO\VOLATILE AGENTS 7

BIOLOGICAL EFFECTS

_
-
~

Srdnfm—sulmuubadtwrh'mdhnumntpwnl
fawering paraliels narcotic polency Pomibie sherilar effect oo cell mem-
brane postulated—caming narcoms. Rate and degrees of hydrolysh bn
vitre does Dot puraliel and ks pot relaled te marcobxc effioncy

Adsorptwn—Rendly adsorbed an sctrvated surfaces soch se sab-free
charcay], simllar action may occer at erll membrane vhech decrrases
permesbility and alters wetabobiom, which bn tmrp canses narcosls,

Liped Solwbility—Lipmd-water solah3ity ratwa paralicf parcotic po-
tency Behave bie aliphatie compownds. Follow Overton-eyer rule

T T T s Ordatwn—Redoced i witm. Delydrogeansts asctivated. Ozl

dawes mot alfected.

T Permeellity of Cell—Decreased. May ranee mactabolic changes which

Lh-lxnmhnqvuhlrwdmg.dmr mdwm
erption. o Rkl of

Lb-d:jvd\nd.rq.

METHODS OF ADMINTSTRATION AND USES

L Oral. For ardation and hypmosta. Last ot eagbt hotrs or more
Rapkly abaorbed from scaall ntectin »ben scbmbxietered orally
Ehghs abestption from ciooach, ¥nlres mamtve doses srv gren.

2. Reckal. Poe sedatson, sleep or bam! hypooss. Sargical anceibeia sb-
tained with  comphrmental fabalation anestheske or regtonal block.
Fiypooss lets varmbie period of 4 bours wore ar bews.

3 Intrupersivmsal—For anetbrs ja asicaale. Repid and prolosged
actsom of four or five howry duration.

1. Intrerenews—One dose munlly shout 1 gram of an sltrasbort act
bag dreg admunstered papadly {n from 5%, o 165, sodation yhelds
msarcduty derp kypaems to complete  mreibesta lating for 0 to 30
miswt periods. Followed by sleep wpow reacling. Comulatres aetion
farbidy repeating dose

result in wareosds,

Abserphon—long. intermedmte end short acting dregu are abeorbed
raphdly from gl {atestine shea given by ond roa! aad from large
Iveflective beeanse they are rapidly destroyed valesm infected direetly
uto blood stresm.

Efisency—)ewstred by the mhimym sffeetive dose In seder of ko=
erease barbetal, pheoobarbital, amylal, meccal, membatal, ortsl

Torwilly—easwred by the mimem btkal dase Does ot paraliel
eficheney In oeder of imcrense: barbital, meoal, sendoptal, disl, mmy
tal, phensbacbltal

”mdwel—hhnktm!hded.\nanandkadnu.h
wrder of mcrvase  planobarbial, barbital, amyial, membetsl, dial,
weomal, sandoptal.

of barbity mcreasrs ¥ waed [n combing-



ki THE PHARMACOLOGY OF ANESTHETIC DRUGS

The two hydrogens on carbon 3 may be sabsuituted by aliphatic, aromatic or alicyclic radicals to yield cor.
pounds many of which posscss hyprotic and sedative properties. i as molecular weight in
thutoh]numbaofcﬁrhoﬂlw\mﬂlnduhbmmwmedﬂlonduEuu'uklauto{p’upnﬂhntnpozenq
Halogenation unsturstion and branching of cham increase the potency Intensity and duration of sotion, Com-
pounds possesrmg aliphatre radicals derved from secondary aleohols are more potent than those denved from
promary

Rachen! on Carbon 8 Redieal on Carbon 5’ Rewalt
Ehort straight chatn (ethyl) Ebart stralght chaln (ethyD) lm‘xth(wdl"wlnqudldd:y
(barbital)
Short stralght chaln (ethyl) Long stralght chaln (bertyD Increneed potency shortemed davuties, tatermediats
acting or shert acting derivativs (hatisol)
Sbort straight chale (ethyl) Ebort runched chaln (lurpropyl) Tntermediate scting derfrative (D)
Bbort straight chatn (ethyl) Long branched chaiwed racheal detfved from s Intermedial 10 short acting dertrative (smytal)
Primary sleokol (woanyl)
Short straight chabs (ethyl) Loagaliphatic radieal derived from secondary Sboct acting, kigh potency dertvative (peobabarhitad)
aleohol (sec-wrethyl-butyl)
Shart struight chda (rthyl) Arvosatic (porayl) Loag acting, bow poteacy derrvative (pleesobarbital)
Arosxtic (phenyl) Aromstic (phenyl) Ne parcethe effact
Sbort mmturated (eBr)) Khort sneeturetrd (ally) Iotermedu! asd abert acting derivathyy of madersiy
Intrmaily (daD)
Short straight chaln with wmesterated | Lowg etraight chain Short scting, high potemey dertvative (viny! hackitsll
Enkage (vinyl)
Short cxsturutad (allyl) Lacg aliphatic derrved froms secendury aleshol | Short acting, high polency dervative (secomal)
{wee-msethyl-butyl)
Short siraight ehaln (ethyl} Cychc mtwrated Bbort acting, Mygh potraey derirathys
Hhort straight chmin (ethyl) Usaaturated cyclic (cpeio-bereny I} Uktra chart scting derivative of kigh patewcy (eripe])
Btralght chate (butyl) Unsatorated strafght ith balogens (browm- Bhert or mitrs short acting derivative of kigh potreey
Xy (perpoaton)

DETOXIFICATION OR ELIAMINATION—Uhrs short-acting and ahort-actmg compounds are destroyed in the body
probably in the liver Destroction resolta m disruption of the malonyl ures rmg Degradation products may appesr
m the arine partrcalarly if large doses are administered Intermediate-actmg derivatives are partly destroyed in the
body and partly excreted unchanged in urine

Ianx-octmxdmpmcﬂmmlrd-hnodenurelyunchmgtdkntheml\-mb!umdddnhm(eﬁpd)md
Lhet.hnhrbhur-tc-(pmtothnnolhxghﬂmﬂecuhrvnghtmnotmmvmdhurbehnmmhuyddmﬂcdby
the liver

Halogenated unmturated sabatrtuted barbiturates are eliminated with alteratsons in sde chams with [itthe break
down of ring strocture Sboﬂlmngdmg:uumhnpdm-hmbepnkdrduncbmummhmﬁnmudhnk
ar pane by renal meufBerency Prolanged hypaoss results when loog acting barbiturates are sdnunistered in presence
of renal inmnfficency but as & rule not affected by presence of hepatic insafiimency
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PHARMACOLOGY OF BARBITURATES

bl

o
\é
Y

3

|

CmO

/
N

Name Fate Action uad T s
Barbital (TP, 31 elirmbmated fire ta | Low H

@27) At | e = el
Phensbarbital (TSP Elimbuated recavered ia H

(. )) Eek wnchanged, Long-acting Phruyl Exhyl N
I ond recomered | Intersedint
pral (pregrictary) m&ﬂnrd partly e H | Bl Isopropyl ra:
“vamal (propebetary) Partly destroyed and partly recovered | Tntermedinte H | Eupl »-Batyl "
n e sedatire

Dia! (proprietary) Moatly destroyed, soose in urime Intermedlate H | amn Aln H
Alnate (proprietary) Small part fn wrine, mostly destroyed | Imtermediat H Alpt Tsopewpyl AYY
Sasdeyal (progeietary) | Destroyed, nase i wrine Bbort-actizg H | amp Trobatyl H
Octal (propebetary) Destroyed, peme ix wrine Short-ecting H | migd »Hayl .
Amytal (pregrietary) Destroyed, Jess than 9% fn wine Bhort-acting H | Bt Taourmyl .
wmus)w Destroyed, some bn wnae Faort-acting R | Eapt LMethyl batyl) Na
Phasedorn (peoprmtary) \ Destroyed, bess than 35 m wrine Fhort-acting H | Etkyd Crdohesemyl | H
Perscetan (propeietary) Destreyed, i wrine

) nowe E:—-ﬂ.hc H | pteomain Batyl i
Namtal (propraetary) ] Destreyed, wome x wrise Fucrt-aeting H | pheomatyl Tscpropvl n
Erwpel, Enpaa Destroyed. Chre

[PSp— Thn dhort-ectiagl CIL| Methyl Cydoberrayl | “a

Prutothml ) Destroyed, nows Chr
Thowpratens J il e fhortecisg ) Bl L3fethyl batyl | Na
Eeromm! (prepratary) 1 Deestroyed, mome ia wrine Hypootic A | anp LMethyl butyy| Ko
Detronat )1 Dertroyed. nome 2 wrine Hypoote H | Esp LMethyl .
M

(roprartary) Destreyed Hypaathc AR Phexyl N
Brtmed (proprietary) Part)

] y destreyed Sedatree and | Bee. batyl b
w&_\ Desireyed, mone in wrime Baslbypmotie | H | Metbpibatyl | ABp Na
Thrthamt (propeintary) | Destroyed, move 1a wrine Bamlirpectle | 1 | Eigd ooy <
Remuiual (

Proprwtay) | Destroyed, sone s meee Bamlbypmotie | 0 | Amp Cyelo benewyl | “o




THE PIIARMACOLOGY OF ANESTHETIC DRUGS

A progresuive depresnon of tho central nervous sy stem may be obseryed when many herbiturates are 2d
mimstered alowly ntravenously The phylogenetically newer portions of the cerebrospmal axis are sffected
ﬁrﬂ.,p\-mgnlelophmomrmlkmmtbephnnnnd-umufmrcmhobtrndhlhcuxdnﬂphlmmaﬂ
anestbetscs. Raped admunistration of short and ultra short-acting barixturates causes a telescoplng and non-
appearance of the folkreng ngma

Stege &t of Deprowion Charscteristis Eye Rexplration Chrealation
I Clowded con- | Cortex. Slight to moder | Expoci. Low of din- | Fupl mee reaction t | “o dpuScast N sgaiteant chaspr.
scioncas ate depremmon. criminetion te lwe of | Eght snd cornea] refex | change
apprvciation of enviren- | enchaaped.
meat. Low of ceandlxs-
thoa of motor activity
IL Hyperseositive | Cortex—complet de- | Mtor activity end ex | Beving epeball Corneal | N sigaifcuat N slguiScaxt chaege.
premio — | citement  staeal In- | refiex becacses shepmb.
gt partic | ereasd sensdtivity to | Popil dlee and rraction to
wirly sobthelimie and | extsmal rtieral cumses | Kght wnaktervd.
motor oecel, emggerated movement,
111 Basal Narcosis| Babostical and diencr- | Sensitlvity to exteral | May coriliate or Le fred | 3Bdly depresncd. | flight imcrome i
o | phalie stroctares (Uala- | stiwali B | Reaction ts ight dicap- e rate, Hlaod pre-
wm, bypothaleses spomse to peia dacis. | pean. refex et changes deghtly
basal gruglin depresed) preseed.
b | Purtial depeemson of ud- | Paiw excites chenges bn | Urmaly ford eyeball Re- | Depresord. Increased pulwe rube.
brala, pepie and  respratory | scteem te Light goee Cor- Kood prtmare may
rat Pupds resmaln cun- | weal refex decrenss
stricted.
¢ | Coorplet of | Pain ne Jouger affects pu- | Frord, Reaction to gkt | Marked depresios | Incressed pule i
xodbeais and beginaing | pie or resplrstion. goe Cornenl refiex de- | of aporen. Blood pressers may
10 moderate depermicn presscd. deerease.
medualla.
TV Medulry de [Depression of medalla. Depremed revpiration. | Puplle dilate Apors. Eood peeasere fale.
presmen collagre
Amackes relaxed

pearance of
TREATMENT

TREATAENT OF MASSIVE OVERDOSAGE
SYAMPTOMS—Cama, hypothermm early fever later slugguh or absent refiexes, resprutory depreasion and gradusl ap-

erculitory collapse

1 Institute adequate pulmonary ventilsbon—amrway oxygen asusted or artificial respuration
2. Remove stomuch contents by aspration or lavage (if orally mgested)

3 Support creulatson if depression w present by sdmmustering fluxds, blood ete.
drurems.

4 Promote

5. Lavage colon to remove drug exereted into large bowel
xin 1 tgm. per minute mtravenously untll patient begms to stir

6. Ad

P

7 Administer sntiblotses to prevent pulmonary complicstions.



BARBITURATES AND OTHER NONVOLATILE AGENTS 77

GENERAL REACTIONS OF LONG AND INTERMEDIATE ACTING BARBITURATES
Cortr—Epontzaeons sctbity fablied. Senll dows, cvme aclation Iiypthalemae—Depeesecd hoaght to be prizary sita of action.

Lawer sfferent pathways remain bxtact sad tranemit to cor- Corvidal Foosslr—Brdative sad hypootic doses canec po change Dilated
wx Pain aroume and Endace defichun. oftem b Targe dows.
folows recevery trom deep \ i v
\ Intrecraxial Decrensed by caasarre doses, prob-
N effect froo sedative dosrs. Bpoxal toa & %
r.;’,.m-&,-m.,c.-h— \\Dq:'t-\{ 74507 sceodary e by oid
N

Eyse—Puplls remain bn mid-diatation. Mevenents of
remain sethre with sedative doses. Firstion

~ /vﬂnﬂv‘b’brnﬂtwdmmm
Cruier—Depressed. cda’ - masshre doses
h‘:"hq Coutrol Datees fa s - mwm'u Cogatricted pupils oftea

Fagut Craier—Cardiac portlen of vagm depremed; re- — Muwcons M embranar—CTBary activity pet afected. Do

rpinaiory portio remxine wcthre —— e N pressed by waaive doscs.

Crair—No efieet end sedstive - —— — Sahrery Glasdp—Little efoct during sedation or hyp-
R i, to carbon ™ ~ . pesia, Becretioos depevmecd by asmére doms.
dieride decrrased. -

T Pherymr—o tfieet refex. B
T e o 55
Tougm oay s end cxgee
tion In derp typroeis,
.
Moy be cney
In very deep hypooes.

a4 = Heart—o motable effect o a
amive dosrs t wn-
gy e il ey e chazged -
story rale omy imereass; smmpbiede T mastre doser, Mo
dervesees with large doses. Hering- potable efect cu rhythm,
Breses refex rrmaine sctive. Massivy of variom types with masmive
dewes cansn crntral remplratory depres- N
shom aad respiratory paratyss. 7/ "Blecd Presrmre—No sipa¥icant effect ba kyp-
/ Massive doses cumwe hypoten-
Hebdirm e cunge b basel Som due t depwesion ol vusocactor crntes
dowa. Ecdactica b et brow mamive o, T d
wcative efect.
4 o
Lner—Typactie dees lave po effect. Mas A ey ki e
wre doses decrrase Tunction (dre test)
Giyosgra conteat decrresed
/ \a.:&m-r Rysiew—Bedative and
Kidwrp—Hiypoatic doms bave w0 cfict. on e ] depreseion a8 pevomal of
e from nm&.:ﬁ :’.-, Large doscs depress
Trobably duet action om by semooth wumche and decrease motiFty
yste riwary
returnaty o Hen Wt £ howra

et - n-htdu-n./ :“_:?‘h', z:';:.;‘_":::‘w by
TR A Y e iy T
Tl etee OIS AT S
A
e S S o L




80 THE PHARMACOLOGY OF ANESTHETIC DRUGS

Ked Bload Callr—Deerease bn nomber Increase n el volmoe frequent. Glucoss—N o slgrificant changes with sedativs and hypoetic duses. Eer.
thom with doses which camme desp hypaosls ar basal narcesis,
/

Oxygen Capatiiy—Not spuificastly altered. Gevally
decrensed. -

Curbon Duarrde Conbrmi—™ ch-.aunldﬂdrm
thotr, Increased with ousastye

N\
N on-proem Nirapen—Ne pignificant changes mbmm
liguria tallows, which csnsms cheration.

ADVANTAGES OVER OTIIER HYP\OTICY

USES
(1) Cxugw few side effocts ar mrtabolic dietnrbences.
(1) Por hypoosks.
®Te from 1) N effects sa blsod formicg evpans.
a)nmh-l-l sty dregs. (8) Tolerancs deveiops donly
o pre-anesthriie sedation. (4) Commulatrve effeets ocvur howly
($) In paychiatric iatervirws.
() Sieep rewerables matoral skeep.

DISADYANTAGES

(4} Bhock ke ates (1) Large dosss cames srvere respirstocs depromion.
3) Far cxslqvain. ) Noo-analgesic.
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ULTRA SHORT ACTING BARBITURATES (THIOPENTAL)
SYNONYIS—TPentothal, th batal, thiopentobarbital, thwop 8084 thiobarbaturate A,
HISTORY ~—First attempt at iatravenout tjection 1n man was by Christopher Wren (London, 1857) First attempt at
Elcdonl.l

qumund Elsholts 1n 16435 usmg an opiate solutson. Ore of Lyons, France (1862)
anesthesta {n man usmg intravenows chloral hydrate. hrawkaw in 1005 produced anesthens with intravenous
Durkbardt (Germsny 1009) described intravenous use of nartotics, ether and chloroform. Noel and Souttor (1813)
described intravenous use of paraldehyde Then followed use of magnesum sulphate (Peka Neltrer) alcobol (Naka
Rn lﬂli]l)(&\mlul(ggohm 1049) somnifen (barbiturate) (Germany 1024) pernoston (1927) Amytal (Lundy 1929)

embul aters

First soccesainl use of) ultra short-acting barbiturate was 1n Germany by using Evipal (Weeso 1233) Thiopental
i(ijl;tn:d experimentally by Tatum, Waters and eo-morkers and di y é Luandy and Tovell (1834) at the Mayo

SYNTHESIS—Diethy} malonate is treated with ethyl bromde in the presence of sodium ethoxdde, and converted to
diethy] malonate This 1s then allylated with € bromo-pentans which results m 1,3 diethyl methyl butyl ethyl malo-
nate Thisis then condensed with thioures m the presence of sodium ethoxsde which resultsin 5 eth; Ameﬂ:av‘lbutyi
tho!:drbllunc acxd The pure scad 1s precipitated from an aqueous solution of the reactron mixture hy the addition of
ana

PROPERTIES—Thiopental 15 a pale yellow hydroscopic powder with a bitter taste which 1 readily soluble in water and
ggﬂrﬂy -ﬂ:{bl;cl‘gn slcobol insoluble in ether m&bemme. Oll/water p-nmamucnt i{ 47 (0814 pentobl.rb{hl)
parts fum carbonate are added 1 to prevent ta! luble free acd by atmospheric
carbon dionde and to serve as a buffer e partatop preep ° by
Aqueous sotutions are strongly alkaline pH of 21% solution equals 10.5-18.

STABILITY —Atmospheric carbon diomde precipitates the free acid from aqueous solutions. Solution not boilable or stable
on gtanding. Packed 1n sealed ampales to prevent deterd Powder stable for soveral years. 5%, solution deteror
ates on standing at room temperature Unclear solutions not it for clinical use. At 20°C particles appear in solution on
third dayv At 5° cdloudiness delayed until the eighth day

Not compatible with aadc substances. Compatible with blood, slme and dextrose solutions.
Corter—Acts e h -
dpnﬂy::rh‘:i’tmp&mdb:‘vdoom& m—N6 localization of barbiturate subdividon of the brsin, A
Addshomal (ractiona weheortical bestn
pesetnatos blood brats
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M stebolurm—Reduced during
Detoxified wonly whea
Lypocse.

bw—nbdm-a)wpanbd-:n
may ocear

Drapropm—iiccongh
or wben phresle merve b sthralated durby
Lirer—Functlen not signifcantly akered Liver
Tmrpe doser., Letene bndet wot cha Hrpa!
kypootsc effect. Balk of drex ere
Adrrwal—\drembectowy prolosgs tioe
Trqained for detexifcation. \
\
Kuimey—ivo avidence of da t mor-
mal l_m.nrfmmd \\
- wrine. ootpat Y\
Lected
1hetie sawas. Torhe doses cowse temrpo

rary sxara. Rema! vasocomsiriction in |
dop Tedwees rem] blood flow

firsiim. Comer
e,
Sphiacire—Net relxed srdinarfly At
st dilutation reay buitiate severe
spesen o¢ Lronckiel mpemm. |
Spnal Cord—N effoct on cord reficaes.,
Rthrup_tni.hlﬁnﬂtl.bd-\\

~,

i

i
357

4y
i
b

|

ames- \

 firoees depieed aer
dy-fu-.l-d.lonprvhw

1
1
1
1
1
1
[}
1

1
i
{
t
t
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o170 commeption decreased.
hdta—ndn‘-dn(ptﬂmrd

. dubomomie Nerwous Epoiem—Efects variable. No appareat change may
‘be pevscnt 30 sorss casen. Gesrally
Heart more
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Red Blocd Cells—Ne duet b=
travenem bn, hermtorie N lotre reacn-
bhesolynn N changes in
Btsod Concrmtration—Flamss hevel fal y after "
Imjoction Acidoss Coacen-
tratrem of drmg at putient ewakeos in-

the
croases as durstism preceeds. Pathent awnkes at

. raphd withext nawses and voriting after miztwml demes.

DIMADVANTAGES

sccuns W aoe gram doses are @

& Mok raxation not (we relmast)
rellonas w0t Faixfe! stimreh stnee meverseat
ieritsting—raey produce skoegh, thrombosis e arterial
l;heukt:-h betwarn pationts.
2’ depromant.
0. de:q‘dmﬂmnymhwh&vd-ha
thae with depremed metsbofimm

Bioad } etwme—Uscally no change SEght bemsedls.
/7 tiom ey aremr Y ectwr
7/ with hypoventiation.

Plarma Val
£ ome—Usnlly mo chexge. Muy brcre

/ermam In wmber ks bemoconesireies 1ol
/' oot M et tions i presset.

O e G e
— ey tery
- Tncresse proportioml to depresmon.

TS Curben Drervds Combenray Prwer—Ko sigpifcist
kames n Bkt hypaors. sy decretse B cerp

PATHOLOGY

Ne
torichy Ne Lesioms i chrocic toxiclty Newrsloght cheage m
Eor g T ot omaiog itk mamrs ey
Pperkod, probably

:
i
;
£
i
i
i
i

CONTRAINDICATIONS

z
¥
)

0

[ r———
fram a8y cowe, remal, diabetic o

Drmease.
decomprastion.
which mmy proboog mreotic efect wrer-pramcdicetles.

d which abrw yn::h—h-hdnhcﬂﬁh

i

i
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ULTRA SHORT ACTING THIOBARBITURATES

X Thinmyl Matbataral | Thioluar ebhows Bolbaltions
Prsaarm Formal e ] | Kemiiut Tramtial, Reytiaa]
Fasary Trvsioped by Farke, Darh Libusn- | Introdmend b7 Dictmsas 1961 Carringien (Eaglond 1190) Tnd clankcally b7 Y oamm & Ko T84

et
Chrssiond Yome T ettt bt |1 bty it it bkt | 4 210 LU ket Surste -
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N-SUBSTITUTED BARBITURATES AND SHORT ACTING BASAL NARCOTICS
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BARBITURATES AND OTHER NONVOLATILE AGENTS

URETHANES (CARBAMATES) AND SUBSTITUTED UREAS

Urethame
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88 THE PIHARMACOLOGY OF ANESTHETIC DRIUGS

HYDROXYDIONE (VIADRIL)

HISTORY —Selye (1941) noted that certain sterords (related to the female sex b ) produced cerebral
Since then others have observed mmilar responses with doses of steroly. Lanback and sssocutey gt the Phizer
Laboratortes developed 21-hydroxy pregnane 8,20-dwone succrate known s Viadril The compound fs one of

many which depresses the neryous system. It is ons of the Jess tonic and has fewer side actions then others which bare

stod:
First used cinieally by F J Murphy and assocates 1056 Investigated hy many other clinicians also.
CHEMISTRY—The compound ix the sodrum salt of 21-hydroxy pregnanc 3,20-dwne bemisuccinate.

PROPERTIES—Viadril s & pon-volatile water soluble white crystalline powder prepared as a sodrum gyceinate ester
Aqueous solations have a pIl of 7.8 to 108
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BARBITURATES AND OTHER N\NONVOLATILE AGENTS

ATARACTICS (TRANQUILIZERS)

SYN\ONY M—Psrchotherapeutie drugs, Also known as
pormalizers, calmatives, mrmednﬁvel. pﬂrh)c ener
grers. Terms are paychol
The effect, therefore hpmdncedbynnmdmof
drogs and pot by specific drogs acting at specific sites
Ordmarily tranquility 18 accomplished by the use ol
central nervous system o In certam &
states, central nervons system stunulants are uxd

I Depresmnt drugs used are divuded into

A

B

Noo-selectrre depressants (snalgesics, anesthet
3, narcotics and hypnotkes)

Selective depremants. These include

(1) antrconvulsants.

{4) central paragympetbetsc depressants—ben
actymme suavitil.

(5) central svmpathetic depressants which act on
subcorticul areas—phenothunrines and allied

drugs.
(8) sympathetic suppremants—Rauwolfia denv
atrves.

1T Central stimulants. These include drugs acting on
the cortex and subcortical areas—methylphenidate
(Ritalln) prpradrol (Meretran)

THE CITEMICAL NATURE OF PSYCTIOTI[ERAPEUTIC AGENTS
A. Phenotharise Derfratires
L Chiorpremasine s prototype of {smdy of reoce than & dosen,
B Glyel and Glyverol Dettratires
CN—0—C—-NT

acbant S TT
LHTW L b
Alrprobamate, Fheragiycodal (Crun)
C. Raoweils Alkalokdy—Remperoe (Serpes)

HQ\O—-CH.—CH.—O—G ~CH,—0n

Tydroxycies (Atarsx)



THE PHARMACOLOGY OF ANESTHETIC DRUGS

BDMILARITIES AND DIFFERENCES OF OTTIER PIIENOTHIIAZINES TO CHILORPROMAXINE
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BARBITURATES AND OTHER NON)OLATILE AGENTS ot

CHLORPROMAZINE (THORAZINE)

HISTORY —Phenothiarme derrvatrves first synthesized by Detathsen (1998) French investigators noted sedative effects

m 1945 Laborit (France) promethmnine ?[Thmapn) to supplement mitrous oxide anesthena. Charpantier synthesized
1950

SYNONYNS—Thorazme Largactil,

CHEMISTRY ~Chlorpromazine 1 2, chloro, 10 (dimethylaminopropyl) phenothiunne. Forms & salt with hydrochlorc
wod which is a grayish white powder soluble i water acd in reaction (pH 5) Bolutwon turns brown on exposure to
Tight. 3ust be stored in light proof containers. Powder stable.
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THE PHARMACOLOGY OF ANESTHETIC DRUGS

SEDATIVES AND HYPNOTICS
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SECTION X. OPIUM ALKALOIDS AND SYNTHETIC ANALGESICS
THE OQPIUM ALKRALOIDS

Opram 1 the dned resinous exudate derived by 1panng the unripe capsule of papaver somniferum {opsum
poppy) The plant is found in Asw Minor Chupa and certain Mediterranean arvas.
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MORPHINE

HISTORY—Isolated from oplum by Serturner in 1805
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OPIUM ALRALOIDS AND THEIR DERIVATIVES
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DEMEROL
HISTORY—Synthenred by Fisleb and Schaumann
Austna in 1839 as a substitute for atropine An anal GIT—C—~CO0GIT,
geme spasmolytie and mild sedative agent. n‘c/ \m
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METHADON
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ANTINARCOTICS—NALORPHINE (NALLINE)

HISTORY —Syntheny and pharmacologre actions first described in 1942 by Weijlard ard Erickaon Hiller (1048) and also
{ nna noted that the compound antagonized the wction of morphine in anmmaly. Hart and McCauley (184) reported
additxonal studies confirming Unna « Aindings. 1luggins and co-workers (1850) and Smith, and Lebhman reported expert
oental studies in man. Possibifity that an antxdote might be found first indiuted by Pohl (1914) who noted that
\-allyl-noc-codelne antagonzed morphme

DESCRIPTIO\—Chemicnl name iy \-ailyl-normorphime \alorphme 13 a congener of morphme. A methyl groap on
the pitrogen atom s replaced hy an allyl group The drug s not s stimulant or convulsnt. 1t » a‘narcotic far more
feeble than morphine.
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ANTIMNARCOTICS—\ALORPHINE (MNALLINE)

HISTORY —Synthess and pharmacologxc actwons first described m 1942 by Werjlard and Ersckson Hiller (1843) and also
1 nna noted that the eompound antagoaired the action of morphine In antmals, Hart and VMcCauley (1044) reported
additsonal studses confirmmg Unna & findmgs. Huggms and co-workers (1930) and South, and Lehman reported expen-
mental studwes im man. Possibility that an antidote might be fonnd first indicated by Pohl (1914) who noted that

\-allvi-poe-codeme antagontred morphine.

DESCRIPTION —Chemscal name 15 \-allyl-normorphme N\alorphine is a congener of morphine A methyl group on
the mtrogen atom 18 replaced by an allv] group. The drug 1s not a stimulaat or convulmnt. It is anarcotic far more
{eeble than morphine.
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SECTION XI LOCAL ANESTHETICS

LOCAL ANESTHETICS
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1. Solable type (very important groap) Forrmed from complex amine aliphatic alcabols
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BIOLOGICAL EFFECTS OF LOCAL ANESTHETICS

Local anesthetics in sufficient concentrations (1) affect all cells (2) bave a special predilection for nerve -
e (8) bave a reversibilit of action They exert therr effect by blocking conduction when appled at any smgle
pomt m & neuron
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FACTORS INFLUENCING DURATION AND INTENSITY OF BLOCKRADE
BY LOCAL ANESTHETICS
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GENERAL SYSTEMIC EFFECTS OF LOCAL ANESTIIETICS
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TONICITY OF LOCAL ANESTHETICS

Two types of toviaty to Jocal anesthetsc drugs are recognized (1) Local tomaity—direct damage to tissues at the
ste of appheation, (2) systerac toacity —caused by the drug curculating in the plasma Ultumately all of a local
anesthetsc passes from the site of mjection or topical application into the blood Rapid absorption resalts in high

plasma levels and svndromes of systerme toxscity

FACTORS INFLUENCING LOCAL TOXICITY

METUOD OF TESTING $YSTEMIC TOXICTTY

1 Inhervst mature of drag. Al ksl i k
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3. Comcentration of drog Cottentrated solxtion of wormally man-
mfuriom drag ptt eawse locul damage

TYPES OF SYSTEMIC TOXICITY
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ABSORPTION AND SYSTEMIC TOXICITY
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Precsine (TS P) Poatocatee Tutocalne Larocatee
Lraaym Frhoealne TPeatocalne (VAT Betamia.
Plasocales Tetrucalee (US.P)
Nrocalae Amrthocsine
Navecaine Pantocaime
Allocaine
Scxrocaine
Chcmical Purs nmine bensae acld erter | Farn batyl amine bemoke and | Pars smino bensole acdd sster | Pare smino bensode sehd ester
e of diethy! amino ethanal evterof dunethylamino ethanel. | of dmetby]l amino methyl | of ¢ dimethyl 8 diethyl pro-
batanol. pasol.
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i 140, Sokbie alcobol chloro- | chlorkde MLP 154t0183°C. %L1 | der JLP #1810 €15 Sol. 1 i | H/O and 10 eleabol
i THO st 25°C Easlly precipi- | + HO
tated by wesk bases and ear
bonates.
Eleb 1991 Shulermann 1928 Maaaich 1830,
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thaa procsine m man.

Somer kst greter then pro-
csine Topirelly two ta foar
timmes groater than cocalne
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Reltive todicly equl pro-
cafne, Absluts tanaty spprozi-
malely 10 thoes greater than
procame
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Two and eoe ball tines greater
thia procalme

Hydrolysed ia Trer

Probably tn Fver

Prescambly in frrer by hydrol-
yoo

Stable May be bolled repeatediy
sad sxtoclaved

Btable f bolled for & few taim-
utes.

Stable Bteribwed by bodling foc
10 i,

Five to 10 minwies. Toeediat by iafection. Twe | Immediste,
to three mmutes topleally

Arvrages two howr, Ocet two howrn Three bowrs
i 0 te 100 me 3107k mgm. Not need Intraspinally
Bedem | 10010 198 mg Thte My mgm
kigh 190 1o #00 mg 18 10 20 g
Pedeny 31510 pu. (T%) Nt oeed It raeploally
\"“la""-'“'m 1em 1% g 0.1% 0.2%; solntion Infitration £5F.
1. 1em (*R) TS mg 01% Eye 2 to 5%
opicaly | Kot effectvn <%
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Paxtbesine Butyn Monocalne Beascame Progess
Synonyme Bstacalpe (US.P.) Butchamine Aewthealn. Amerhsing
Chetaice] Mepthane sulphomat Par amine bewsole | Pars amime henaoic ocld | Pars emae bensole sod | Pars amiso besawic skl
pature m-Jirthyl Jeocimel e | ackd ester of disbaty] | ester of momo-leobatyl | ester of ethyl akobol. ester of prepyl sheokel.
ter of pars ammso bea] amino propasol axlno ethanol.
ol
Propertses Hydrochloride White | Seipbate, White odor | Aydrochloride  Soluble | Base- white, odarkss, | Thite scorives, tasrion
o slightly yellow pow | b pruder Melts 98 | white pender with briter | tastdes  powder  Ooe | pouder M.P 75°C Sais-
der MLP 1571e 150°C. | to 100°C. Soluble 1 m | taste Format weoer sel- | gm. dessolres bn ¢35 L | bility spprociadely s
Boluble 1in 3H,0. pll | 11,0 Boluble fn sko- | alde thea bydrochloride | 10, § cc. sleohol, 30 cc | o bexsocalne,
LIS ool Tred for pimal smesthe- | almond ol Bclulde da
sa. Iydrocklonc
Prepared by Karrer 1921 Rarmm asd Voltader | Goldberg 1934,
e,
Poteney Ten thues grouter than | Sarisce smtsthetic po- | Oot sad onrlulf tirees | Very kow poteney doe t | Low potency due te -
Procaise tewcy spproximmtes co- | mors potemt than pro- | Loselsbilty in water solubdiity is weter
e cabme
Toxicity Two te three Homes | Three ties groater | Approximately as tede | Relatrely weo-towic due | Belatively wos-todk du
greater than procaime | than precame 23 precaloe te fow witer selublity te water imselubiliy
Detoxification | Probubly in brer Probubly in Nrer Frevably kydrabysed | Hydrolysed by Drer Probably by Fre.
n tver
Stabilty of oo | Ftable Stable Soletions ster | Stable May te bolled or | Stalde n equeowm aleo- Suble b sqwem ood
tiony Bied by bolling Mol aod ally solmtions. | olly siuntione sad eixt
meats
Ocwet of sctwn | 1L dls I dn Imrerdate. Immediate.
Duration Approximstely eme 1t 1} how. As boag as K remung in | As boug o i rroeie
bowr cwntact. centact.
Dose
Totrathwenlly
ow Ser OF% (30 mem) | “ot weed 40te @O mg Neot waed. ot weed.
nedimen Not mead. 00 Lo 100 magm. Kot wned. Hek wd
Ingh Sot meed 100t IO mgm. Not wied. Aot weud.
Pendwrl 1% Neot word Aot wud,
Infltration | OISt £5% 1% Mot werd Not wed.
“erre Block
Topirally L% % for eye. £ to £7% sltmst.
Ocatmsent 2% for ee 3% desting powder
O solwtron clrtymt
(Ameticeins)
Remarks ot meed fn clicknl | Used primarlly e Offers E111s mxre procalee | Buitabie ealy as & tepical | Buktable suly se taplea!
praciies Sopect] amenthetse than procuise Has sone | amcatbetke. Added 1o ol | anesthetic,
vasotoomtrictor sctwe. | selxtaens for mevring pre-
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Dutesin Ortboform (ekd) Oxtholorm (new) Localne Cocaine
Ermemymas Ortbocalne. FT 18
Chrmial ma- | Parn amino beasole | Methyl ester of 3hy | Methyl ester of 3-ami- | Piperidyl propensl o | Benssic acid eater of methyl
ture acid exter of propancl, | droxy 4-amino beraoke [ no ¢-hydrary bemsole | ter of orthoaniae bea- | eegonine
ackd. wole acid.
Tropertios Tasaduble white porder | Whit pewder Meits | White odoress, taste- | White bitter powder whit
mcking st 54 to 57°C. | at 160-140* Forme by~ | bess powder Mehts st | Forms hydrochlacide | powder Forms hydrochloride
Forma yrllow sk with | drockloride Not very | 1 to 145 Inscluble | Mehs at £08°C. Forma | which mels at 185°C. One
Dierie seid. selable in water Salts | i water Forms hr | o £% sohstion. Frin dusotres ia 04 cc wa-
are more sminble drochloride  Melta st ter White powder from coen
190°C. Beluble In water Jeaven, Isclated by Guedicks
110 in 18355
Prepaeed by Prepared by Niewara in 1800
Carl Koller [n 1284 diacovered
s vabee for Jocal anestioria.
Potemcy Paraliels beascaalne Parelel bensocaine. | AMore potent than bes- | Approximately sameas | Approxlmat Iy two to three
socalme procaine. tnes wore potet than pro-
eatne.
Tosielty Low by virtee of poor [ Low Aay be weed io- | Low Timately sarac sa | A : fomr  times
sohsbibty termally procaine mery toxie subcutesecnly
then procuine
ettt Fydreiysd by liver | Hydrolysed by liver | Intbeliver by hydroly | Liver? Approrimately 20% bydeo-
4] o (D) treed by Tver to berzole add
and ecgonine Rest eflminated
wnehanged.
_
Slklity of wv- | Otatoents and sals- | Stable. Stable. Btable Not hest stable Decompased
Iutim thome stable
by boiling and wpon standing
Onect of setion | Immech T 1
—_—
Desation As beag a1 bn contect | As boug &3 In comtact | Aa lomg o bn comtact | Averagrs 45 rinuion. | Averages aoe hecr
»ith Liawmes. with Harser. with Uneaes.
—_—
Dem Buicsa picrate oclat | Setss ssortbolerm. | Ponder with rtarch | £9t 40 rgm. bor spinal | % te 4% topleally Not reco
ent 1% 10-20%. Cuntmoent 18- | aneribens. rsanded for merTe
% block ar sphual anestbesls Ts
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—_— ] drags weed
Reacta Used 14 8 surface
anes- | Same otrectars a5 or- | May canse mecrosie and | Motar effects minfrul | Foseses e
thetle catirely tholerm (new) except | Bfammaticn on mw | Frovades meeily sea- | ea? ww mxﬁ:h
Position of amino sad | swrfaces. Little waed | sory anestheris. sddictien properties, geperal-
bydrosyl reversed. Not vasocomtricter action
— oed clinirally Under larrieon Narestle Law
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Metyeane Alypin Intracaise Apotheaine Nupercalos
[ —— Ncothedia. Ampdrcalne Diethorts. Prrcatue (Bet.)
Piperocaine. Maricting. Dibocales,
Chemmical Bewsoke aad exter of | Beusole scid erter of | Pare  ethoxy bessoke | Cocambc acid ester of | Beta diethyl amime thyl
mature methy] prperdyl prope | tetrs methyl dmmine | acid ester of dethyl | diethyl emino propanol | amide of batylesycise-
pol amine ethanel chombe acld
Properties White powder Ferws | White ponder Soluble | White powder Aobwble | ITydrochloride joa white | Hydrochloride fs white
hydrochioride. 3elts ¢ §In water aod akeobol [ » ter Forms hydro- | ponder meting at 196° | pouder which malts af
174 to 175°C. Sotable 1 | Forxts bydrochionde chloride Salwble bn water and al- | #7°C. Very sohuble in wa-
11,0 which melts at 170°C. cobol. Free base ocrurs | ter pH § base enally pre-
asan el
Prepared by | Me¢Elvaln 1930 1908 by Holfman. Metacher 1925
Potency Approatmately 1} timwes | Feor t  five tioses mors 1y 1§ troes that of | A e 15 towe
more potent tha pro- | potent than proosine more poteat tham pro- | procalee thet of procaine.
catne ealve
Teakelty Shghtly grester thas | Tew thoes greater than | A dwately 1} thwes xh twice wa | 4 i w18
procaine precaioe subcotancoos- | that of procuine tamc a2 procalue times greater thes pre-
4 caina,
Detorifcation | Ilydrolysed in the [iver | Hydrofysed In the liver | Mydrolysed kn the Nver | Hydrolysed in the bver | Hydrolysed In the bver
Stability of so- | Stable May be boled | Mot stable Boiled at | Stable Boflable for ster | Etable asd bollabie, Btable. May be bofled or
hrtion xad antockred 100* Decomposes after | iMaation. suteciaved. Mires with
4t §wduoten glncose
Oueet of actiom | Immsedut Imraedmt Tmoedmte. Kouwer than procaine Onact [n 10 miowtes.
Duration Lasts one bowr Scnilar to cocalme Lasts over 1} boars, Approxirsstely same o5 | Lasts tf to 3 howrs.
procaiec
Dese
Tutratheeally
low 0t Tnm Used for snes- | Approximately ] dow | 1§% for inflftration. ¢ [ ] ftration 0.1%. Block
mecen 73 to 100 mygm, thesla € to $%_ Apprexi- | and cenceatration of | cc. of & 4% solation for | O 1%. Spical tf o &
hlgh 100 to 125 mgm. mustes cwcaine 10 po- | procamse Used for mpias! | spinal #95 topheal mgm, jow §te 10 mgm.
Prriduea) 1% temcy aa tepical ames- [ and indltratien. Topheal 10 te 13 mym
Iafiraton | 1% action cheht hgh. 1% elatraent. O 8
Nerve Block | 1§%- g, per cr.
Topleally | 3%
Outment ”
Ol sedation
Trsmrks Parwsers bl potemey | Conpmtible with ep- | Umd as  subwtbtet for fastesd of pee- | Not derived from eeh
of cecune topcally | mephrize Not naed for | procalne Tiaa Litle to | cabme. Tlas Lttle to offer | alse. Most potent loes!
Ders net aterfere with | infection ofler over procame orer procatee anenthetlc, Fomeames wome
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Focupine Quinioe Pheoacaine DroeowBaol Deuryl Aleohol Xylocaine

Syoeayme Holocatne Lidocaine

Chenral | An sBololdbamyl | An elkalokd-methyl | Not & ester Built | 8-esobrom  2-hy- Phanyl aurbiocl, s | &

- hydroeypreime  Re- | coperine {froen droxy hesxyl alco- | aromatie slcohol 1.6-Bmethr  acet
Tated to quizine b mitregen atowms. ambde

ighly besic

Properties | Forme dBydre- | White, batter powder | Forme & hydroctlo- | White posder MLP Colotless liquid with | Base forma hydro-
chlorkde Mlasts i | forming sads with | rdewhit  pender | 107 to 106°C. Forma | falot srematie odor which &
trogen torms. Whete | acide Miydrocklaride | Aletts st 160° Sol. | {% solution In wa- | Boluble 1 in 25 wa- white powder stable
peander sobuble | i | combined with wrea | whie Iha 50150, sho | ter Soluble bn akee- | ter Bolle at $05°C. and sterflitable,
0 L1 wost solnble akrobel (USP) bol, ether olla, and | Freely solmble in ol

ration weed for anes- Areol. cobal, ether, #te.
Prepared | Bynthesised from From clachoss tark. Described by Mackt | Fownd imJosmainand | Lofgren and Lamd-
by quioine. aod Duaning. Perw and Toln bal. | quist ba 1903,
s,

Potewy | 5 thoes mort petent | Considerably greater | Poleney same as co- | Low poteney similar | Low potency similar | Appreximately teies
than cocatwe tepi- | than procaloe, cxdne for tepical wae, | to benzocaine. 1o bemsacalme. o1 potent and torie
aally Ten to trenty a0 procaiee.
tmoymorsthe pre- topical sction.
b
L4

Babcxiameces torle- | Noa-torle.  Used | Nootexie. May be | Same aystesle of-
Ry tnice that of co- | orally as am amtt | taben orally te re | focts a5 procaine
aine. IV equb [ spumnodie. N con | Beve speem. Teods to produce
tocaloe. vulaform bdrave- drowstzem and am-
»only wale, Bapid atworp-
thoa cawses conval-
Destreysd in Myer | Liver? Lirer? Liver slowly hydro-
and dllmicmted alow
4
Buakle ’_Bodlhk Seltstert- | Bollable aad stabla. | Stabby sod boflakis
Ty, Net an mter T on
sarid,
Bimiar to cocalne. | Sowly In severd minates. | Imoediate. [HSwes
npdly o tieese.,
Simierte cocaing. | 10daystowerks. | Many hows whea | 11} hecrs withoet
wed i conabimation when lae
with procaber. Strated. ¢ bows
with eplowpbrine
1% toc toploal nay by | {4 infltration. 4% | 1 to 4% topleally e | 1o 4% solution for
il tapeanst ol 0% i | bxftration. Net rec | infitration wp te 4%,
ocmnended for fodl. | tepically
tration, t o
Action praceded by | N sl forme deete | Local  rritatiers | Not brftating
smarting ad ery- | OFL bt OT] mesded | Useally  combloed | soen. ot
[Le—y for activity Bomelo- | with proceies bea-
cl thwme brritation | socatee, ete. for pre-
cewrs, Wnged wen.
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Metyoalne Alypln I i Apotbesin ~ "
Areonyms Neotbeein, Ampdricale Diethoxn. Percaloe (feit)
Plparocaine, Maricafon. Dibwcaine
Cleerticul Beasow ackd ester of | Benrode sexd ewter of | Pars «thory bemsoke | Clamamic scid ester of Beta diethy] smino etkyl
natare oerthy] piperdyl propa | tetra mwethyl diamsime | scld ester of diethy] | diethyl axino propanol salde of buatyloxyckis-
ol ethyl propanal. araino ethanol choric neid.
Properties White pouder Forms | Wite powder Solwble | Whit powder Selmble | ITydrockloride ke a wbite | Hydrocklorkde i bhe
Iopdrockloride Mehts at | in water and alcohol. ( i water Iocma bydro- | ponder mettlng at 196° | posder which welty &t
172 to 175°C. Botuble 1 | Forms chloride Sotuble I water 43d sl | #7°C. Very sohible in wo-
a 100 whick mebs at ITO°C. cobul. Fres base eceors | ter pIl @ base exdly prv-
a1 an ofl. cipitates.
Prepared by | MeEtvaln 1990, 1008 by Ioffran. Melacher 1928,
Potency Appraaimately 1} times | Foor to Sve times more | 4 1} tinee dmately that of shrmtely 15 Hmes
mote potent than pro- | potent than proceine more potent than pro- | procems that of precsine
caime. eulne
Toxidty Sightly greater tham | Ten times grester than 1} thoes 1 - Yyt
procubse that of procatee, toxke as procalee times grester then prv-
Iy calne,
Detarification | Hydrolysed In the tiver | Iydrolysed in the Liver | Aydrotysrd ka the bver | Mydrolysed [n the brer | Iydrolysed in the Ever
Stability of so- | Btable. Muy be boiked | Not stable Bolled t | Stable Bolable farster | Stalle and besdabie, Btable Alay be belled o
hothon and antoclaved 100" Decomposss after | Oimtion axtedarrd. M Wik
4 to & edawten, hacoss
Oomet of acthon | Immeediet Immedlate Lamcdate. Soner than procaive. Ooset In 10 peiwaies
-
Duraton Laats ome hour Stmlar t cotalne. Lasts over 1§ bours. Approximately seme ae | Lasts t} (o 8 beurs
precalme
|
Dowe
Totratheeally
P Ko T5ngm Used aves | Appreximstely § dose | 1§% for ioffiration 2 mmo.m:':
mwdiars 75 to 100 g thenin € to 4% Appraxl- | snd  conceatrabon of | e of 4% solilow Jor mgtpt-l.g
high 100 to 15 mpm. mate In po | procaine Used for eplsal | spirml. £% topical oo low uou-u
Peridural 1% trwcy sa topscal anes- | sad bxfitration Topieal e, 10 L E
InfMration 1%. thethe sctaom shght. Righ. 1% olntwent.
Nerve Block | 11%- mpm. per on.
Topieally %
Omtoent | #%.
Ol pokatia
derirrd from au-
emmarks Poswmes ksl potency | Compatible with epie | Used s snbetitute for | Used jmatead of pro- | Det
" of cocalte topscally | mephrise et meed for | procune Has Hithe to | caine. Fao Kttle to ofter | nioe H-ﬂmp‘fﬂ:
Deoes not iaterfere with | Infeetioa. offer aver proceler arver procaioe aneatietic. pom
lecal toxieity
o ealpbamie shocgh + bem kojected mb-
il cotancouly
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Escupiac Quinine Phesacatr Broowstisel Beaxyl Aleshal Xyloeaine

Ermonym Heloralae. Lidocaime

Chewiea] | An alaloid-brovnyt | An alialokboethyl | Not an ester Ballt | $-Mosobrom by | Phexyl carbiscl, an | u diethylamino.

mtwe | hydrocepreioe Re- | cepreine.  Contatns | frwm droxy bearyl sko- | aromatle sleobol. [ f6-drmetbyl  nrec
Tated ta quinine ta nitrepen stewms. % amide.

Highly busie

Propertles | Forme o diiydre. | Wikite, bitter powder | Forme Trhite powder ALP | Colorless liquid with | Base forms bydro-
chlonde Tlxstwank | torming saMs with | ridealae  ponder | 107 to 108°C. Forme | fabt sromatic edor | ehloride which le
trogen stors. Winte | ackde. ydrochloride | Metts at 120° 8ol | §% solotion b wa- | Soluble 1 in €5 wa- | white powder stable
ponder sotalde 1 by | combined wih wres | sble 120 HA, ako | ter Soluble n akee- | ter Beils at $05°C. | and sterdimble.
1,0t 1°C. mast scheble prepe- | alrobol (ULS.P) bol, riber ofa, od | Freely sobuble fn sl

ration waed for anee- dyrel cohol, ether ate.
Prepard | Syathesised from | From chachons hark. Deacribed by Aacht | Fornd in Jasmin and | Lofgrec ead Lumd.
by Quinen. and Draing Pern asd Telu bal | quist bn 1943,
e

Patency | 13 tios mare petent | Comsiderably greater | Potency mme as co- | Law poteney tmilar | Law poteney simiar | Approcioately twice
than comine tepl | than precelae exloa for tepieal taw. | te benrocabue, 1 beasocaine. as potent and tode
aly Tentot eaty s procaine. Pomeses

waretha pro- action.
caine mebeeltnrve-

Todety | Locally taxke Low | Lacally tovke Pre- | Scbentanestw torie | Kemtoxe  Used | Noatork. May be | Sams systemic of-
matemle  f deces gloogh, Frcl- | ky taice that of oo | arally as ay anti- | teken oMy to re- | facts a3 procatne.
Tuire that of qok- | tstiom charneteristle | cale 1V equah | puwaodic N con- | Hers spasma. Teads ts prodwes

of procates dow mot | coculoe. valsoos  bntrave aod am-
follow  travenom necnly nexin. shecrp-
- tion cnmses conval
shon.
Liver Datreyed fo lver | Liver? Liver} Liver slowly bpdre-
and ehoinated slow Raad
b
Btable ba o ead wa- | Btable Bellable. Sell-steri- | Bollable and rtable | Stable and beilable.
tor schuthum Tiing. Not an sster Ty an
Bow ooset. Slcallr to cocatne. | Bty 1 seversl lastrs. | Tonmadiate. Dilfues
npidly bue tsepe.
Beversl days to Shcallar Lo cocaine. | 10 dayn to weeka. 1::: howrs when | 1 1) hewrs whieat
weeks e combloetion whe i
with procaine. ffruted. ¢ hown
tpimephrine
Rary wawd. 6% | 1% for topieal e fn | 1% ixfhiretion. 4% | 1 1o 4% topically oe | § to €% scimtlon for
comes clongh ot I | eye b peannt oll 20, b | Snfltrathon. Not ree- | Infitration up to 4%
Joction site prapylene ghyeal. smmended for Bl | tepically
tration §me.
Cacees sbeegh. Pro- | Activs proceded by | N skt forwmclmate | Loal  frritation Eritating
Mhhmm«rommmmu—hwm ot
Poorly solxtle. thema. han
teractivity Bamelo- | with procalos bes-
] thres irkation | socaine, ete. for pre-
sccun, Tonged wee.
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Name Amolanoes Benalnate Chlerpeocalos Hydrexyprocaine

Bynoaym Amethone Decmculng, Batoryprocakos Nesarsime Oxyprecaine

Chernical 3 (beta dicthyl acno ethyl 3, | 3c butoxy diethy! amine stha- | Diethy amino wter of £, chlor | OH fa pacition £ ko procata

stroctare pheny] b feranone ool ester of pamino bemacks | 4, aminebemsele ackd

ackd

Properties Topical asesthetic, actiholla- | White, odorkem  cryviallime | Thite powder solnbleim sater | Scrrar te procaloe.
wrgie Pom dor batoxy beesole sekd.

Potescy Low potency Sanilys to tetractine. Bandlart precatse. Simllar 1o procatee. Omeet swcre

rapid, deration sfighily longer

ToulRy Used LML &3 spammolytic. Not | Simllar to Letracai. More rpidly hydrolysed than | Sligttly mory taxic than pre-
2 convrimnt. cabee,

Detorifeation By hydrolyrie. By bydrelysis, aided by fiver | By kydrolyvia.

ond pluss
suldity Hydrochloride mlt i stable. | Forras stabla salts with hydro- | Stable. Sinlar to procalse
chlot seid.
Orset of action | 5 mirmetes Siallar to tetracalne Starllar o precuios. Moct ragid tha  with procalas.
Dose Ay 35% solution topieally 4% solutiom 1 or £ dropy in | Seailar to precaine. Uoms same | Slmfiar 15 procaine.
eack exe. = for procaloa.

Bemarks sction | A pars-amiso bexsok achd | N olffect topleally Systeosic | Pomsemems bactericetatie proper-
wed L2L Not weed for dnjec | entor Similar te procsine, e oo froqoent the | then Bame as procalos emcrpt
tiom. Used for topieal anestbe- | copt that & CH,0 growp ks n | procaise. Stractars seme oo | 4 Ol appears on position 2 of
sia fn lower arinary toset. Pposition 3 of ararsatic AuCire. sccept & 1 sppears | arcesths mackw.
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Name Actahy diocy proesine Carbocalne Ravecsive Siydrotytetraeaine
Sywonyn WIN 9135 Froporycaime Pravocaine Thesacatue
Chewkal wtroe- | 3, kypdrovy proraloe l Nemethy bpipershe ackd 2.6, | Bame a2 procalae, exeept that a | OFT in poxition ® of tetracaine
[ dirmethyl srulide. propoxy rowp e on peeition £
Troperties Uned 24 tbe sodiom mlt. Sirlar ta Bdocsine. Farme & | Slable, whits posder ILP | Forme s kydrocklorde
leydrochloride 144°C. Forme 2 #0% solution
b wter
Poteney E¥ghtlr more thaw procaine | Tukee that of procaloe, some- | Barlacy sethon twice #v potent | Less than tetracuine
what greater than Fidocsine | ascocatne Bhmlar ts tetraceing
for Injection
Teaicky Blighily bese than precuine Approximately tales that of | Twice a2 toric #e tetracaine. | Ouethird as toxicas tetracaine.
procaine but les than Bdocaine
Detoxfation | Presemmbly sioflar to procame | Slowly hydrobyred. By kydrolyss bn Wrer and | Preramably by kydrolyss
phumne.
Subhy Simzar to procaine Chumicaly alied to bdocute | Bodable, stable, Used a1 bydro- | Less stable than tetracaine
An axide amd not an seter ehloride pH—4 8
Onert of action | Somilar to procata fimlar to procatse. Durution | Similar to procabee. Diffmses | Used for topical anesthesia
sialar to Hidocatne. repidty through Ueese.
Dom Bienllar te procaima. 1}, 1 end 4%, echtion, 0.1% iofitration.
Remarks Sema 11 Of n pemtion 3 aa | Tsed for mfftration and merve

wromatc muckew of procajor.

Tuactrvated by ghucoss. Tnosttol
oved tnatead. Compatible with
epinephrine.
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Mame Dyrlonine Precxarime Nuepaine Dt blacqula

Symooym Dytloar, Fabicalos Tromotkane Amylaine Quetatne

Cheasleal sirue | 4, beteay 3, plperidine propio- | 4(3-p batory phencxy propyl) | £, smylraine cthyl para-amino | 3, betyl 1, dimethy| scxime

turs phenemc wapbeling bydrochloride bemsoats kydrochleride othony Jecquioniion hydeochlo-

FProperties White powder sobublein water | Whits powder solnble in water | Whits crystalline bitter pow | Wiote powder Butter nmasbiag
Forme hydrochloride. der Balwhly ta wuter and alce- | taste and aromatie odor Stable

bl o aleabol and water.

Potency Benflar te coculne topleally Low polency Stxiller to besso- | Similar te cocala. Lew than dibwcwlng, grester

caloe, then goouie.

Touicty Low hutsan totichty Orsl or | Lew tomciy Semiticiag po- | Coavulnast, siaflar to cocalng. | Nt establsbed. Groater thux
1V doses cnmze 0o circalstary | testinl Jow tocnine, Net wad ercept e
rempirstery affects. Mot conval- ki
-t

Detoxification | Not altered ja body Not established. Prowwcably by hydrolysis. Presxxably by kydrofym.

Btabifity Hydrochloride salt stabillsec mit stable im | Hpdrochlorkde sk stable fn | Hydrechloride el stable i
with chiorbwtancl. Heat labils, | afr Al of solotion i ackd. ale pH—880-5 i pH IS
Xet to be boded.

Ocset of sction saly Loog tent pe- | %5 colrwtes Whida srreral adoetes with | Fow sdaries, lsis 34 bears.
rwd, §-10 tainzter. Long dera- ponasting,
tisn coce amesthesis estab-

Dose 1% alntoaent or ~I% soiutien | Far snesthesis om tkin or rec- | $~4% schetion 12 drope ln eys. | A9, Jotice sr clxtment ea

tum (1% cintment)

Remnarks T be woed topically ealy Not | Not for oculer, nam! or orel mes | Doss mot exwse mbosls or [n-] Used on skia. Mot recom-
for injeetion. or for injectien. Inciwded in | croese Intrw-acuer temsion. A | mended for [sfection or o
prester then 1% comee macresie. | NN.BL Mot ax enter or smide. | detivatlve of ben- | crocows merabrames.

Has beon wed LY 0 1% sebu- pokc orid. Included In VN.H. | NNR.
ther 0 armouxis wp to -10 co.

Bactriostatie. Self

Docs nat bave amide or ester

type Bakage Iocheded b

NNE N
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Norme Mepry kenloe Kiocaine Metabutetbarning Fricecales
Eymonym Orocalne
Chemmieal struc- | €, metbyl €, propany] amino | £, loobuty] 8, methy! propany! | £, icbutyl amino ethyl mets | dietkyl amino 8, botosy 3,
ture bensoate bexzoate. ataino betmonts amino barsoats.
Prepanstion White posder ALP 131°C. | White powder Whit powder Mctts at 19°C. | White pawder Mehs st 118°C.
Jiydrackloride salt. Hydrochloride sl P48
Potency Sirallar to procalae Twies that of peocalon. Foar thes mors potent than
procate.
Toxicky Last tha procaies. 1 3 Uemes that of procabea. Aboat twice that of peocaine.
Deterification | Trdrelyned rapidly in Erer P by hydrolysis By hydrelysks tn plawna and | By hydrobyss.
Ever
Subilay Tydrecklorks is » »kite pow Hydrochlerde salutions wot | Very sobsbla Fornw o TI%
dec stable. sclution.
Owest of action | More rapid thas peocaine. Dy Rapid Lie procatae. Immediste. Lasts 1 1} hoars.
ration viellar ta procatee. !
Dow 1% soluthen lor ioShration. 3.5% slution. Used bn deatls- | 109 solutbon £ ec. maxiarum.
Maxierues 0 ce. try 10 ec. manmuen.
Remarks Used largely in dentistry Used in dentmtry More totic than procaine. A | A meta smino bawenie acid de-
eaeta oo bexsoate, rvative.
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REGIONAL ANESTHESIA

Wammm”mﬁm.milnmpmhdbynppm-wm
dm;m-mceuwﬁbrearpngﬁmlndbbckmgeﬁmtmdlﬂermtcundwﬁmlmtbenleo!lpplnmn

of the drug R 1 b is clasgfied ding to #ite of applieation of drug as foliows
Spinal or Sxbarscknoid Block—The drig b ap- Prndural Biack—The drog js drposhed extrs-
phed 1 the anterior and posterior perre dunally and penetrates the Derve, It may
roots im the smbarachucld rpace v they pass sloog merves ato farvericheal space
ernerye from the card. The reflex ave i Inter Coscextrated solotions are requared dw to
ropted. Dilet -amhmmea«und-u\\\ the perinees! coveringe.

aberace of nearal coveringe.

Nerm Blsck—Drug b appleed directly to
Derre at site selectad for cemvenence aloag
s comrse The black s nawed after the

smerve. Parsvectebral, beschial phrrms, racdil,
ete. srv crampiee.
Topmcni—Tbe drug is applied ts & remcwas sar .~ é
/ 2 Feeld Bieck—The drog b spplied st site of
sce end rabecqueatly prorirates imto tewme ) p T ghven srem,

PHYSIOLOGY OF REGION\AL ANESTHESIA
Efoct of Drey am Nevee Fibese
(a) Swwmory Daoally affected frst. Are cxuDest.

Efsct of Electrolykes of Timusr—Boflering action xpilifes axy
efevts of seifiBeation or alkalisction. S BaA ke mmally ahtes prasory flxes, SamaBer Shiw be-

Belatam teads Lo
approach pH of tewers, N -

~ > fare lurger,
~ - (e} Motar Are lergest. Usanmlly st o be effected.

N
~N
N
~N
~

2

/]

7,
Ef st of Vowsconsirchrs—Brtard shworption of dmgsad pro-__ sduthons crmem
_— o Efect on Tisnm—lyperiocie ec kypoteae
Toog xorsthasia. Al reducy toxicty — wiersn axd poat anerthetic porrae.

oy ~—~z;.d_ur.d.—omdd-mwu:u-

—

Efct of Hoat—Trerming wietxm weraes soeet of amesthe- ealews vascoometricters sre sdded or cocales ke merd.
- é
+
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PHYSIOLOGY OF SPINAL ANESTHESIA

atrecremal Preswre—\ot aficcted. Tncreased during stralnmg. Post
&u-\ddu:\:.mmdﬂundmhﬂllolbodhﬁ.\ I o i e 1t

Repurstory Cemer—Drepeessed duzing bypoteamos. Apors fom\  Eprie\at affected, Diplopla mxy resit from paralyms of 4th e #th
e (\ merve postoperatively

affected. Paleles Canse
l'm—-b-anv—anCo-udnln-rhlnndhdhd\m\hL \(]::d\mn—\d ect ay oceur postoperatively

T Craser—QOrdiaarily wot affected. ay be ex
ereat doa to traction en
) impabes alomg vag

Cervbral anemis t hypotemsion
g; Sthouition by drag dffwery jmt  cterna.

B'bl M—Eyﬂ.-ﬂc fale diastobe
t
o sl atigotly ol rmtsioed 1 ightly

facremse fa e — vodume From feidare of chreals-
Lunpe—8light repératory Mo Wiyl
m"'""MM,d' hqﬁ.ﬁh wnder antonetyows coatrol do wot di-
at intermedmte Jerel late- peripleeral arteroles anchr symepe
veirme cachange may decrrwer D theixd coatrol do dilate Moare pro-
e b kg ~No efiect on momnced fall b high spinal anestherta
abwroll, reay recetrict b "hugh and hyper eod erawon. Pulse
TPl dos ts predealmce of vaal pressare markedly
aetrvity 2
-
Vemens Return—Deereased due to relavation
Ucteksfirm~Decrensed dur 1o deerensed e iaii i Fiing i
and cheage fa int
“‘“:‘““"".‘h"““.
to
ool -dlwyh nup;/ Ppressare.
1 mtercontal activity in teta) A  potem— Bl
ore epival 6 ' ted
Y // Tacrrased thee and periotalis dor ta pars-
Ppredommance when
Epimephrine controt depletrd Not activity bs abolished.
the cxeme of hypoteamon.
Larrr—No sgriSenat in fenction w-” // / " Pancrear—\ effect sn secrvtion or blood
Jom ervere hypotenmon folows amylss or aoction,
—_ng ed
Bie—mchanged — — — — e — Bpleen—Tncreased fu sise two or theee tmes
ool strecture

Lywph

o locrease In b of
“Loxie™ pubstancrs [rom prrrtenes) carh
H peritorritle b preseat. ey
Bladder—Atony during and Jom of stimabas

o veud oflen ends to retention of orime ba m\ob-dmlmqmmy

rrieased by Blocking
ot periad  Cystometirk studses segments below D1e mhib
m-%w v sy \ fed atove D9,
Apencters—Belamd e — — ./ // \ \

Fetus—\a effect on fetme Breath spontancessly ulthout reseacitation
Hhelrel M awler—Comphets rriaxtion 1 anesthetard sres. Log viome " -
Mrreaaed dur 16 Frlaratvn sad postng of bood i vemeh. \
oy T, Thrm—\ eorla diluted from hoss of sympatbets activity Tewperat
m;—m-wh;::dwdww nmulﬁAhmdnmhlh:wudm)m
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Blowd Vahoas—Not sigmukcastly altered. Dieparity between blood vt
woc #nd vamebar space ocrers from vesoditation. Correeted by
adalalatration of vasceonstrietoes rather than finide, \

Osppra Copomty—Unchanged It clrealatory de-
presion s rercone N

Rad Blosd Crllr—No change o alight bacrease ___

celle Incrense due
Ing femt teratyfous howrs fn pot-saestbetic
perbad

e
Corbm Drswrds Comtent—Unchaaged i respiration
h pot depresed.

/

Carbow Dyarrde Combcning Poor—N\ot affected!

1 For eperstions requiring

extreae degrees of pmecle relaxstbon.
€. For eprrations in uck grmeral anesthesls.

in contraindicated.

CONTRAINDICATIONS
1 The presency of cardiae damease of all types, particaiarly coromary
P 4 el dresasrs.

or or oy

2. The presence of hypotesson from any cawse

8. The preweace of severe hyperts

4 The presence of diseuse (tafoctioms o otheraise) of the contral
BefYoum ryFiem.

5. The presence of speraom froo oy comse

8. Tha presemce ol taten sccompunied by deerrmard blood volae

7 The presence of septscemle or sfections abowt the vertsbral oot

[Ty

& The presence of duesaes charsctermed by marksd incresses n
tra premrtre

# In puychacally duterbed or aad >

pecte.
10. The presence of duesscs sccwapanicd Ly rrbectbon i priasnary
vewtiation.

Nowpesisrn M itroges—Unchanged.
/

— Blood (ucase—Not affected. Aay increase If by-
potenden remuim socorrectsd or Tasscosstrie-
Lors are wmed.

Clecting Time—Unchanged.

ADVANTAGEB
L It provides excelient txmacle relntion,
2. It couses 30 shgnitiennt bood chesricnl changes.
8. Saitalie » bery hasl sarcetics and fohalstien sxestietics are eontre-
Indicated

4 It allows wm of cantery and lectrios] appllsnces during serpery
3 Tt fo raerpendive (3 compariecn 15 ctber forme of saestherls.

)
DISADVANTAGES
J It in mop-cestroflable Oucs it hus bren sdmiaistered it caxnet be

withdrawa.
2. Pomiblly of fallory casmot e hadly evcluded.

¢ Peyclieally patiente.
7 Vagal pathways et blocked {n abdeatinal sergpery slowing ws-
dostrable boulathon.

refiex ot
8. Muy be follewrd by varions meorological complications, many of
which are scrioos sad pecmasent (wreliin, ete). '
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NEUROLOGICAL COMPLICATIONS OF SPINAL ANESTHESIA

cadacks—Usmly occars afler first day Is wesly Intermitrat, throb-
"hnlmd-m‘""dhythnr'hrﬂim May hat meveral days te
muthl.lbq:noﬁlnnnkﬂh‘.hhﬂb«dh]uﬂo‘ll-fhxu
peridural Infectivn of miloc Pelicred to be dwe t leakuge of corebro-
mplnel fold froce eite of puoctere \

\

\

\
\

Hewrper Ingitis loDowt tnatlon from poor
technlqoe o heflameation dor t - chrrsical frritanon. ™

Yeninpunwe—Tomally occms carly Be
bered te be due te chemieal britation.
Diftexit to differentinte from oecule-

EXTRINSIC FACTORS INFLUENCING LEVEL OF
BPINAL ANESTITESLA

Rete of Injectron—Tle faster the rate the higher thy aecvat.

i
|
!
P
|
£
!
P
i

3 Comcemtratuoa—The peater the total dow e greates the paaber of
stments arvobred and the greater the Intensily of anesthexda.
ol Joctrm—wet be low lof dutribation Bxvetring only hrm-
baz or secral
Bpecifc Orenty of Selutiom—Typrrbaric sebuthons gravitate down-
. ward, Iy pobaric wpward, laobanc rurieble
Poctren of Fatsemt—{yperbanc solxtions migrate crpbuind. i,
hrkdnmc‘ddhbmdd-r-m. m

-

-

v/
D)

Cresial Nerres—Palées iraxsbent in matare of Tv VL, VIT and varjoas
components of splual perve ocemr after first #1 bours, May last wp to
§ 10 10 weeks. Not mecemarily found n arras seestbetteed by drog.
Most often favolves VI cranlal

/
/

/ Cord—)yelitia wacommon Usoally exteads it canda

/ eqoina and cames permasent panlyms of the lower

extremaltion. Is the mort srriow complicstion. Oltes

W i with discnsrs of the spinal cord. Accow-
panted by fecal and wrizary Incomtlsence,

/
/

B pcnal Fhwid—Litthe or no slgnificent cheape o cellaler
count, sugar or collokdal gobd. Trannent faerease b
polymorphonuchear cefls and ghecose doring &nt 18

-~ hours felioned by & return to normal

T Cwlls—Taxie dowes camee chromstolyshs,
dmotwhion of Niwl sobetence swefllng
of evll membrane with recovery after 80

Serers hypotensioa pot frequent. Re-
spiratory failere may follow dwot cere-
bral memi

INTRINSIC FACTOR3 INFLUENCING LEVEL OF
SPINAL ANESTTIESIA

1 Dmaier of 8 pinal Cord—Faitly constant, Tfes Fittle elfect.

£ Swbereckasd Folwms—Fairly constant. Flas Jlitle effect.

3 Longhh of Spinal Cord—\ arien. Dosage ehould be [a proporiion to
mmanber of segrarats to be anesthetised,

PACTURS INFLUEN CING DURATION OF SPIN AL ANESTHESIA

1 Chemacel Matwrt of Drug—Xlest importast factor Onset delayed
with lomger-lasting

2 Dow of Drag—Not important. Inflecnces ntmber of dertoatemes
brvotved. Duration

8 Revpouw of Tisrss b0 Drag—Intencty aaed dunation vary with I
dividoala.

4 Myrmr—nmh.mm.m,
dwration wp te 805, Ptremis and prolosg
thve Bor eplmephrme equally ax effce-



SECTION XII NON ANESTHETIC DRUGS USED IN
CONJUNCTION WITH ANESTHESIA

SKELETAL MUSCLE RELAMNANTS

POSSIBLE. BITES OF ACTION ON MOTOR BYSTEM
H-rktnmyhd-mu-ihyd.rvlcﬂ:.ntﬂhfab'h'ﬂ-

Braiw—3otor Carter and Reticular fyetem—An- o
bum! marcotics (Lerbriwrat anth T
comTmmats act bera. eh

MECHANTSM OF NEUEOMUSCULAR TRANSMISSION

(1) Impulse—Corminis of action current which st =~ —, (8) dcstyl Chatine—Beowcnes adaocbed to
Tives al termim] mvabrane of wme, \ 2 M&:_&
(8) Terminal Sembrar—Acthon currest rebosees —— H Ne migat b K migrate
the bas ocety] cholios st menbease  \ I N potential is retucesd first te —48
e bt \ Festlng la £d plate
N (€) A further decranse te poro with erersivot to

(3) Bubnrwrsl Spacr—Arrtyl cholive travene 3o
cu caawcle Shes £0d be-

wrembraoe
cocsm adaarled to chelinergic receptors in the \\

prrmesble uad prevests migmstion ol & inavd

ot Na el [ - -nulrvl‘-__d

K At rest ssyermetric N - acetie ackd and ( T
toa of kms cames cwiside to be peaitivel N /9’,/ e membrame
et (R e ™ 7 RN 0’0 ) xm« ad ha stward
Mermom sptake [ato oeesbrane zgu.l @.m\ 0 0 pooq @) N renting potstial of 9 mdkvelts b
minatre Recovery eccen when drog difmess it g ”nm-t_ e b reudy e (st

o o soxtyl chalime).

Musde potextml _—

mu-rql- Mmmm mtﬁ.%ﬁﬁ.ﬁ

. wilk proteia bu Lerminal permbrese of sroer

N whick profeces _comtrectien fol-
it Block— cn W - "dﬂqu- aq;-‘l'-{u.h- o
do mot pewesss the action of scetyl mdumhp-smwu-m;mm
choling but wetyl free depolaritiay They act by - ‘“‘———mlua-il.h potatinl b restorvd.
drupe. Theot are quatcrasry Ionown 0 biphase Lieck.
l._-m.dmrtycﬁmrhwu bger b tharcby
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Acstyl Chatins—Contioes ta form and be hydre- —
Troed withoot Eaterfareore

121

FITTRIOLOGICAL ALTERATIONS AT END PLATE CAUSED BY ANTI-DEPOLARIZERS (NON DEPOLARLIERE)
relxant.

with
nctyl ehotton axd
PHYSIOLOGICAL ALTERATIONS AT END PLATE CAUSED BY DEPOLARIZING BLOCKING AGENTS
dreyl Claliae—Pemalta wxiaterrapied Brention. — X* accmwulation teads to antegoalzs.
\ }D"Iumthndphuw::hmd
\ /
\‘ /
Acatyl Cholrnasiarsse—Fxerts /
- .avu,wu"m -\ \l I/
A | /
vt / Toa Wroloogs efieet of drags de-
\\ \\ II , vireyed by hydrolysis by esaymes.
\ 7
Pebentrel—Depolariaed aad ryomlon se fee ——,
mmmr&:‘h o \ ‘\\‘ / ,/’
oo oo 126 177 ek F L L ;S
A 137
-
@t}n © o
" .~ End Plake Fetentr—Depolarised by rearent.
and
Cplaplarm—Dalarast “t
e T
e N
/
/
4 o cxnt permits bnbibttien of ©
TRl A skbtive Ft ek breaaee

\,
N\,
N\,

Porvds Chilinssteran—Net altected
Continves by

is
(vaccinyl chollze)

reanat,
act and hydrolym ester type dreg

——

X Neasdepolarisers have broad mole-
7 cules and de mot pesstrats Ioto Kbre (packyrs-
,l rare) Membrane wot
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CHEMISTRY OF NEUROMUSCULAR
BLOCKING AGENTS
Newrocrascular
TR S ke
Other pestavalent cnents (srserac. phosphoros, g may lm-
Frkoie pro o w"‘“ﬁnmnﬂ' "
.
Gallamens) may bavs coraremboetee activty bt uq

quaternery bess
E i RS T E R

& ;'ﬂ:ryh-n-kl'khl-dd.lﬂrydrwﬂ-'k. Mmuﬂnm

L] Wch-hmmnﬂllndmdhu‘mh-hm'
14) They are alled te smmonkion hydrexide. The kydesgen atorm are

™ d thoc and

Bt Ayl i ek g il gul gt o
(0) MAhy] ombetizitions of the putroges atoos conler graater pesre-

e g eten o T i st pemre-
m&m"wmmmhm
"Absorpticn b poor They pam throagh the glocaerslar
(169 Tiey ave slimmated wochanged or detazifed soaly by tha Beer

DISTRIBUTION IN TISSUES

of cwrnimation sad recwrery are Sependent the akiBity of the
humnhmmdmmmﬁ:ﬂ hatrerenem

(1) The bighest plasna coucentration s sttained shactly after tormd-
n-dun-llhhjttu-.

() Parslysiy develops when
black perwtrates the end plate

(3) Uptake st end plate i preferentm! 10 sther tawne and eccens

u)kup-tmﬂmuu.ndpu. atiaboed fa  relatively

cvmpared te peak tn other tasmes (2 or 4 mis-

wies veryas | bowr) for

(5} Little of the relamaat s decomponed o excreted = kile biack bs b

u)gwuﬂbmﬂ-ummum
end plate o plasoa

Dp‘mulbﬁrhdvvlrhrﬂh.

(nu.i..(.d,u.u.u_u' yakds reepoces o reped and

thes L3,
(F) Dipteibation, excretion ndnahi—d drwg.
Bty temperytaes (cold reduces blosd sepply of eneys actrvity)
m.wbhh(-nudﬁhdh&ﬂi—fx Seficiency o2

bt mcas effact)
Uses of Mimcls Rebaoents

R Ty taereyy

A

1 T:M,ne.‘q—vb-ﬂnfnuhmﬁ-ﬂm
chast pergery, ete)

£ To relers

X To e spamms in dosane states (betsacu, rables)

Adrantoge of Ralorwats
1 Allows wer of Egklor planes of snastboss or we of ipotsat apests

COMPLICATIONS USING MUSCLE RELAMNANTS
A. VABCULAR

L H;
() Froee gangfionie Bockede ssbag exremive dewes of slareat

F{F_ﬂunnir:)mumh—(l)p—owhlh
::; -~ (3) prewere ea qirwny (contrafied repin.
(&) From mm—w with decressed cardine
)p{u.-ﬂ-nd&nn-cmi" o
()L-d

bt (eatiymion) kb,
w‘n‘:ﬂr’ of atropine.
Qm.ubqu:&mwr_wm\

&;W ntd);tilm;-hu Bh premedl-

(l B&ﬁnhﬁﬂﬂ-duﬁmﬁhw-ﬂ
preses.

o b hd e
ﬂ’))c-.dn-ah.:.u.a priaedy
B RESPIAATORY
l'( Dmba-::u-h( peripbiral
) Poteatincion £y amehetin ether) satiiotics X
e
oy

I o «
g} I,W..n.:-uh-dl-_q-up«f-l— b—ﬂ' o

iz
) it XS

3. Breachompass
() Hastaxios relasss. me peior te aud eplarph
m"""’ hetie stfaraiation frea: it —combine with

(,)M-mmu_mmmw

C. EXCESSIVE ML"ATIO.\
(1) draps

") ::;ﬂ,l.mn-d-ur-nﬁd-—dn(m"‘
tunts—wathout atroples).

D SKIN RASIES
(a) Use of safts pormad from hydredodic scid aad kydrebromie: scid.
E. INCREASED MUSCLE ACTIVITY
4 “'"‘“’;?.«u.,'u:- SR e o

3 “‘:{mmmmwh"“"

gtk

Y VISCERAL EFFECTS
(2) Dt Lurwed dor Lo gruglionic Lisckode (d-tubucorsrme).
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CHEMICAL STRUCTURE OF SKELETAL MUSCLE RELAXANTS

A, o e
W on o—CTL A4
ji
N N\
o e, o, Vom,
ns DIMETTYL TUBOCURARINE
(METUBINE)
-9 Cly—R—(CaLoy o/
I —N—(CeHLn I J
Ity (LY aol
HO, CH
ciL CH
Y : : [:[ 23/
DIHYDRO BETA GALLAMINE LAUDEXTOM
ERYTHROIDINE (PIAEDDIL)
N S I} i
e, (CHI—N N Tt Cl B oK
. . da —CH—N—(CHh
O 0 b
DECAMETHONTUM ) ONTUM SUCCINYL CHOLINE
TR N (ANECTINE)
o, P u 4 0 caL,
m.}ﬂ—(m.).—\‘(m. (O~ Oy ~C— €2t —N—(CHN et o vCian,
HAEXAMETHONTUM HEXABISCARBACHOLINE SUXETHONTUM
DMBRETIL (BREVEDIL)
CUEMICAL STRUCTURE OF ANTAGONTSTS TO MUSCLE RELAXANTS
on ™ _Z /o ? i
N—CTHCTL (CR—N—C-0, N CH\N I
L &
EDROPTIONTUM NEOSTIGMINE FHYBOSTIGMINE

/
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doses cxwve 00 depresion. deprevaion yer—] in
Cerebrum—Sabpantdytic Some - No effect oa pupile. Muscks of Bds and eyebalh it to be

p-nly\hrh—-.hhwb-:muddbﬂtﬂehnlnoﬂ;’m \ volved. Hesviaew of Iidy, plovs, diploplt, nyslaxtes follow in order
dwe

active Tieachon {puin tokibited dwe t paraiytic sction. No I coaschoas rabjerts. Relazation and coomtion of eyebell mevrments
o e eriore. \ | e aneribetised mblects.

fmvotvement. Catses mask ifks

Trmperatare Regulating Comier—Not affected. — == < \ \ Foodd demNext to the ey I =

Trgemnal Y erre—\ot affected—~parely sermory
b

7
7 Bebwery Randr~Secretions continwe t lam o un-
™ anestbetioed patient.

W\-wd«: wkh there-
pextic —_——

Fapss \ roe—Geater than parslyte doges deprees aad —
T aomtioion to effecion ell.

Crnder—Not sfected Conghbag
R ¥k g s v
s,

N eok Muscdar—Depremmd alter craminl perves.
—

= Phuryur—"Gag” refiex abolished due to lom of motor
contrel of pharyngral msces.

T Mascles of Swallowrag—Afected early
) vh:l:i di abwence of de

o to poner
degiutiton

aboluhed doe to lom
o ol 4 rpabry poner from parceis
sobyria rewpint d P of thor
ramcien whbout resplration B vt

sory efiects of larynx pot afected.

Hoert—No siguificant cffects. No effects

tomal cases. electrocardiogram. Does not preveat
o dmg. . anbythmias,
rhobalivm—Brdneed decrreaed
yntd.n--cﬁv&y don o Blosd Presxre—Therapeutic doses canse mo
Inircosial M scioe—Prratysed before din- /7 /'
t Decresm s perl-
stalie, Drug probably destroyed ta purtro-
Duybq-—hnv-hm-ryn-d-ube/ intestinal Loeff onlly
peralysed, fnt t
" Intvstrnm—Paralytic dosss decrsase wrwsche
Lirer—Dvag partly detomfind
der elimizaied fy iddmey fnto tome and peristalde.

— Dwrms—Not relared by therepestic doses.
Belleved t pees Iato placeatal chrculation

action tolin = U cackes of Extremitioe—Afected after the ab-
e bt remal damuge Bars 1 troc of tubo- domimal aad thoracic mmecies.

weors efectrre thas
frot doe even e cfcrtr of Arst dose are
o

7/ == Muads Fibrr—Resct to ehectrios] stimmula.

, tion. N direct effect on ammce
Baiy Temperature—Recuced duwe t e
cresd mruscalar actrvity , / \ = Aere Ending—Ne effect. \ imbiitlon of
Hlood—Xo shmicant effects mwd—m&:{m \
rv-uuml‘nb‘vdbyrimhttymhp-eo«? 7
’
R —Perrepiion ol parm oed olher srusation wot abobabed X Anbvmmmic & crrvms Sysbem—Cames & depression of (1 t
A 5 prodace ty pacel krcamame v beals. pi metieg ke ) excction throwgts aviomontic i L
Docs met preveat Lberatlon of
N , choliae when progaghonie Fbre 13 smatated, om !
Umsne changes moeribable t drug’ Provest treoemlncoa from postgaagBonic Sbees te ehector cell,

TITE ACTIONS OF CURARE ARE ESSENTIALLY THOSE OF TUBOCURARINE

Ve
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SUCCINYL CHOLINE
SYNONYMS—Ancetine (Wellome) strremethonbum, Quelicin, Sacostrin (Squibh)

I(ISTOR\-F'mmxd‘xdmmnwdmim:hby Hut:ndTnuum 1011 and therehy musde relavant eFerts were
Jooked. Rel effects di 4 by Bovet and co-workers m 1851, Nuomerous trvestigators have studied sction

mnice the, (Foldes et al)

CHE\HSTR\*AWWMM;&MW(@ molectiles Tused together Addition of carbaxyl
froups ta a quaternary bese shortens durmtion of setron. Nitrogen atoms 144 apert.
PROPFRTIES—Wh! odaia:,d tr hitter Forms hydr-lewh:cbmem HM"»IOO‘ Yery aoluble m
l(!z v powder 3 [l 7,

'l!cr’;b chloroform, inwoluble {n ether Prepared sx the
wg’;ﬁmﬂmbﬂm!ﬂllmﬁbkmthmmm lndo!.hcr um herixturate solotions.
amd—-doqmtunx»dmlnmmmm.}upo{mt {1 mg.~1 mg) ss hydrochlorxle. Stable stesilized by
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chardirm—Decrvased doe to decrensed mmece activity Glasiro al—N cfcct on toos and activity of storsach, intestines o
u tzpon secretions. Not baorbed or effective orally se rectally

Drapiregm—3Tore roalstant than stber rrescics. Forat te resane sctivity
\

[
[
[
] Fipern—s ke it
\ P I
[
: ]
1
(B!

ooy Rk by b gl d]\-utlh Diwas—N; "eﬂcd teres. Belleved Plecenta bat hydrolysed
ul to
e eapoasios or proloaged before it rotches fetow -/ P

Kuiney—N  cffoct em reml tenction. 5-15%
erereted bate wrine by glomendler fliratien.
Remsinder hydeolysed. N kistologht

—

4

o o mmm:mm ”'*3“"*“""’:"—.9'?“ Edm}nl-d-t&ln‘
T nﬁmhiﬂmbuz :-l:_d_;-:omh-d-m 'ﬁﬁﬁ: oy
frbeiars and antagonioed by Potassiom om rrbmaces m?wmw(uﬁﬁm.:x_-u

dome 1000 o more ticoas degolaririag doma.
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M amberlirm—Decreased dus to decrrased mrscle sctivlly —m—— o Gasfroimierinal =N effect on tome and activity of stomach, Intertines or
wpou secretions. Not  beorbed or effective orully or reetally

|
i
Daephragm—Mere resietant thes otiver mrwscies, Fiest 1o rrosa activity
- \ 1 Imptacn—tno knoun eftct.
\ ! ]
: 1
Lirer—Ne effect on fanction. destroyed ta plasme i
e o B D e Thve v o |
s o wrtyzocs, oy ba Fospocaible for prelonged |
1
i

&-—u-dzx.mﬁ-ﬁh-mwham Brieptissoflofowapr i veprserid T
trmperitare W sther semeone meiated by cvmnns oo by > erally Ten times LY doss

Aveprmins—%  pyitally Awts

dm“ﬂmh.mzmmmﬁ Hods of ddmanisration—Tapid acting. Most cficetirs end acts st

o B = phesirg oo “"","“"‘""“,,— wr bn Tractions i@ sohutien contatalng | o Fd ot

oy by elropbsetum. Prtambun ko exbanes Ty o o e ity T Tl o e s
wa—:w-mmwﬁ mitrocs oxkde.
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DECAMETHONIUM (SYNCURINE)
SYNONYAIS—Syneurine Cw

CHEMISTRY AND PROPENTIES—A bi-quaternary base composed of 10 carbon atoms in s straight cham with &

quaternary nitrogen atom on each terminal carbon Three methyl groups on nitrogen atom. Forms halides with
hydrobwomic hydrochlorc and hydrolodic acsd  Water soluble Preparation contams 1 mgm. per cc. Solubon b
stable Non-imtating to the tisues. Compatible with barbiturates (thlopental) in the same solation.
Cermbrune—Ordimrlly

lagram not altered. Eym—No eflact co popl. Lids relaxed. Extre-ornhir mmache becoms
Bome central de- |utul: o
promion th domrs. \
Temperatars

1
1
i
1
1
1
1
1
1
1
1

S B
fetmpernture Deay to t ewtpat
and decroased mmeche

Tripmasal Nerse—Not effected. Brasation remaime.
7

A
Femmoinr Condtr—MNot directly affected. N

-
-
)
Ployesr—“Gog refiex bokished duy to ks of moter
) o= control of pharyngeal
7 Becrstions ccxtirwe to form and sccoarults B

s \,
\
direct efect. N t Aot of distaming reiatasd.
Br;d»-«)« @ srnrean
from Jocal stemuletion er britation.

‘Boaun possiia

Piond Prascars . appecciable chuyes =k crdimry paralytio doms
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Castro-cxiontinal —Intenbaa] activity mot af
Wsbabotsrm—Decrrascd due t sresche sctivity | / fected. Drg poorly alworbed orally
/

p..-,b.,.—nmndmnlu--dhﬂn-\

ANTAGONISM—Neortigmine and edrophonmum of po vahue as AMay enh effect. A
action. Smafl doses strmuhate end plate of myesthemses.

depolarming

DOSE—Initial dose of £ to 3 mgm at 1 mgm. per minute intravenously On a weight basis four times more potent than
d-tabocurarine Onset of action same a1 d tubocurarme. Duration of action 15 shorter May cause tachyphylaxis,
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GALLAMINE (FLAXEDIL)
SYNONYMS—Flaxedil, TRIEG

HISTORY—Synthessed and stedied pharmacologically by Bovet and his ammociates 1n 1046 (Italy) Introdoced into
therapy by Huguenard (1948) First synthetic substrinte for curare.

CHEMISTRY—A triquaternary base Chenucal name 1 23 trsdiethyl amino ethoxy bentine Availabls as & ti-odide or
itn-chlonde salt. White colorless, watersoluble stable powder Acwd in reaction. Each co, contams 20 mgm

wnaltered affect Lid reiaxsd. Extre-ocular mawcies relased No
\ brpehalmipteeli
A
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rematns ciear In woanestbetied patioats. | focremee
1
\ {
1
Intrecresisl Prowrws—No known disct, e e =, Y {
v Norwe—Not alfected Bemasthon resmaims ae-
S
A Y
Toorperaturs Conter—Not aflectal. Body |
teaperatary may d-ltcdca!n:dbmkmtp-t A 1
from decretsed oruscle ;
1

AY
Rerpiraiery Comier—Ordmarlly not sffectsd. Mambre
dases may deprom \, Y

A Y
N,

Fomimg Comber—No mawses ot vouriting om .
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M stobetsm—Decrrased doe to deereased muncde sctivity m -, Awememic Nerror Sysiem—No shnifcast effact on pangla. Axtonomic
nxba blockdng sctivity negliphle Visceral stractures linervated by
f-;nnkmmwym

1
:
Draphraym—3Tore restetant than otber Krmech groope, Laet to loss i g
activity s fint o regaln . )
!
!
Gostre-rndaatonsl—Nv et w0
O iy Mok Ty o s
Lirer—No ¢floct oa fuottion, Bome frtestinal tract.
\lom by the Rver (css than 30%,).
Adral—Ho known offact. =~

——tb— competittvly with scety
reoehyow. chelina at myoteurs] - No fas
chealation h.miudlg«h«
Ordar of differ
y :: growpa waofler te twbocwrar

Kpinal Coni—Bymptic tramanission b the 4

Bladio—Ne known effact.

/ \
Bady Temperatrry—BRedwead chun ta docressed comcalar activity Flal  Hta—N, No bletuzmine reicam (vhesh) Perception of
' on retarded by dlocrasas 2 Lacoperatars g t5 decreasee prripbars] eaperetere sl oot oo et T e T

¥

ADMINISTRATION —Onset Immediate and manmal within four minutes given intravenously The urual dose 1 mgm.

per kilogram of body weight. Inactive orally Absorbed subcntaneonsly in the mruscles but dower Cumulatrve effects
remlt from repested adounistration.

POTENCY —On a weight besis § as potent as d-tubocrrarme Duration of action 1s alightly shorter

ANTAGONISM—Prior dose prevents paralytic effect of d b A tred ntschol
a i
; by (oeontigmine

AMARGIN OF SAFETY —Comparable 10 d-tubocurarme
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ANTICURARE DRUGS (ANTICHOLINESTERASES)

Non-depalarring rel t {red by ds which have (1) anticholinesterase effect or (8) kave divect
depolarixing action at myvoeural junction. Anticholinesterases mhibit hyd:ol:‘dlo!wctyl ¢holine and overrome carare
effect by masy xction. Antxchol h effects of depol honrum) Aay reverse depotartung of
fect of muxed block (phase TT of block) by depolarteing agents. Antichol produce cholinergo effects
1n autonomse nervous system. Prevented by concomitant or prior administration of stropine

Antschol may fail to blish block if (1) end plate receptors have lost affinfty for acety! choline, (1)
pathologcal fixation of blocking agent at receptor (3} if an excess of acetyl cholino forms which prodoees a depolaramg
block of 1ts own, (4) H prolonged depolarmmatson of end plate by depolarinng drug bs present.

Cholmesterase 15 an ensyine protein with £ sctive sites—an anione and an esteractre. Acetyl choline is bound at an-
onic wte electrostatically The carbonyl group binds at esteractic mte to form an intermediate ester complex This rescts
with water and breaks ap the ester linkage Compounds like scetyl choline capable of producing quaternery o
oo, combm.nbcnmomcnle They inhibit the emsyme competitrvely Compounds viuuarbouylmp(ncod:gm}ne
2 bme at site to form ester type groupings. Acetyl choline jomns st esteractic mte to form resdily
hydrolysable compound. Ester group formatron with antrcholinesterases, therefore compete with acety] choline for place

at esteractic mte
Chemxully three principal types ds exhibit antichol actrvity (1) alkyl and aryl earbamates (Neo-
rﬂg;mme Pyndw.l;uﬂm (l(atmon)) (R) r4 tum rons (Edropb (3) alky! or ary! phosphates or

fluorop

cause Ir

ihle unions. Not srtable as antwnrare agents.

Rome Edrophaston Physoetigming Necstiguaine
Sypoaym Teoulon Esrme FProstigxziee
Boarce Synthetic ATkalold from Calabar bean. Bynthetic
- | T et A quaterndry aywaombem
S | A i e [ e Y | L
m-ph;touucnnmhpm- to bath bic aod eter
thom of chelenastsrase. .dlupuqﬂ.n. cuh-un-.
of ich I ter | Comblnes rerersihily wfth a] competithly Re-
Actlon mymh-llkiur;.-qr:n- dﬁhp‘fhlhhm‘l nﬂi:khnl4hnl.A.hnh:¢-:i.b-
apparatoe, chobme balld-sp wmumm
slom at mrmremrwecular fumct by acting Mamire doses camar spcng
with curare and =
trows eod Eabences 2u7 de-
Distribution | Does ot pemrtrate epithelial or Opoid bar | Pesstrate stractmee.  Tumes My.h-rb.d—- base. Dowt
i Body mq—muryh-—d-n: thuﬂqh&:: wot penetruts -Lv.idhnhn
Acthon Coopetitive end- | Caumen fascicwlations tn barge deas. Reversm the sctlon of ewrare
Ek-kul. Reverses the sction of ewrure. Fasciew- wwh“h—l-d
Muwcle fn largy doses. A aloos.
tivity of mlsor
te lmto Intecwe increese bn brabs activity EEG | Noms. Do pot pesctrate fsto marves
Caninal Nene Dees mat pensim o
tis-
Awtsaooak: Actlon siaflar t thetie stinruls- N.nlttl ‘-m of pararymapathetle lluld.-d’zcu:lru-yqﬁﬂdk
Elfwct mwm m wiation. A by atropies.
of ncvtyl cholioe.
de tahlets 1590 mgw
Dose 510 pogm. LY Artion tramdent. Recosbl- | Physatigmime SaBeyhis. Doss 8510 | Nowslguina Beoa| e
sabon curare plate l'.'n.G—-l.ly seitable for sevare | Noostiymise mrthyl sulpbaty for
e e Tevtes dou rton s - ity terisy
cmvdative.




NON ANESTIIETIC DRUGS USED IN CONJUNCTION WITH ANESTHESIA 135

THE PHARMACOLOGIC BEHAVIOR OF CHOLINERGIC (PARASYMPATHFTIC)
POSTGANGLIONIC AUTONOMIC FIBRES

Tusrwe Emtymer—A speciie enayme chollnesterass maphdly de-
stroyy Ui sertyl chollne formed. Bame s eurymee prreest at
nerTe endings. N

-~
Drendrote of Poviganglionis Frbry—Stiulated by nertyl chobine
thereby relayiag the inrpake froo the pregan giionie fbee

Postpunpivensc \ eres End ap—Acetyl cholisse bs refemsed by the
trpader traveing dewn the flbre, Formation of sety] cholize
ot inkxted by parsympatbetie depremmxts. \

Clonduler o M useular Siructmre—1ay be iahilated by certain
tresrutme witrites, papaverine eic or
*lmdeted by biriam, priwtrs, o ~

Prepenglioan Fierr—Arise |n cord and pars to astomectle

the gragBom which synepees with postguaglionie Sbre Af
fected by darect sppiication of local anestheties.
7/

Endiey of Prepexglvenis Arene—Acetyl chollne in released dure
/ tmgnervous activity st thia site Stloeulates dewdrite of post
/" peaglonic fbre

Posipagliours Fibre—Tranecatts imopalscs t organs. Blocked
| 7 dict pplicntion of koeal snesthetio dregr.

Tisone Emymoe—A speetfic sxtyme presest ba seram we the
woes, challnesterass, kydrolyses seetyl cholloe into chobine

adckly inactivated. Amount of acetyl eholine Fberuted fa
/ wizste—fructions of & milllgram.

/ Thysostigoise (tarrine) and prostipwine bakibit cholines-
/e allowinga sastaized action by acrty] cholioe on effee-
/ tor celia, renulting bn prolonged parasymapatietic stimalation

/o
PP (disopropyl fworophoephat ) detroys
/ ez el pyropioepiat yikds pokoged tabibdton bot

dore met destrey exsymr
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ANTICURARE DRUGS (ANTICHOLINESTERASES)
\on-depolarring rel d by ds which have (1) snticholinesterase effect or (2) have dueet
depolarmmng action at my I junction Anticholr Inkibit hydralysts of acetyl choline and overeome casure

effect by mauw actlon Anticholmesternses enhance effects of depolansers (decamethonmum) )hymdepohmn,d
fect of mixed block (phase IT of block) by depolarning agents. Antscholr produce
1n sutonomic nervous system. Prevented by or prior ad tson of atropme

Antcholt may fail to re-establish block of (1) end plate receptors have lost affinity for acetyl choline (2)
pathologreal firatwon of blockmg agent at receptor (3) if an exves of acety] eboline forms which produces a depolareg
block of 1ts own, (4) if profonged depolarnation of end plate by depolarising drog is present.

Cholinesterase 1+ an enxyme protem with £ actrve srtes—an anionic acd an esternctic, Acety] cholne 19 bound at ant-
onre ste ebectrostatically The carbonyl group binds at esteractic mte to form an intermediate ester complex. Thry reacts
with water and breaks up the ester linksge Compounds like acety] chofine, capable of p ing quaternery
1003, combine st the snjoruc site, They mhibit the entyme competitively Compounds with a carbonyl group (neostigmine
narbnnnle)combmcltesierlcﬁclﬂeto!urmedertypeympmp.Acetyicboﬂne;um-tmmtlﬂcmfmmﬂv

te with acety! cholime for plece

kydrolyrable compound Ester groap formation with antscholt
at esteractic smite

Ch
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ds exhibat boli

stigmane, Pnﬂodjsmme (Mrﬂ-lnon)) @)
canse n-rrvcnible unsons. Not mmbk as anticurare sgents.

pal types comp

P

actinty (1) alkyl and aryl exrbamates (\eo-

) (3) alkyl or aryl phosphates or

N Edrophoaten Physostiguize Noontigraing
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THE PHARMACOLOGIC BEHAVIOR OF CHOLINERGIC (PARASYMPATHETIC)
POSTGANGLIONIC AUTONOMIC FIBRES

nervy

mqw-mm.—amu.u,mﬂaﬁ—
therehy rriaying the topaiee frem the preganglionic Shee

Poigengiraame X eres Ending—Acetyd chollne bs releeaed by the
[mpadee traveing down Uhe flbre Formation of acety] chafme
»nt bukRited by parseymnatietie depressats. \

Glenduler or Husenler Strmcture—3lay be lnkibited by eertala
trasextime  witrites, paprverine ete. o
~

Proponglioms Fibeor—Arim In cord and pass t  eatosomle
uaghie. Nervows Impalses aridiag n cord are tranemitted 1o
the gunghon which synapwes v ith postpunglionic fbee Af
fected by dirert appbeation of local anestheticn
Ve

Endiny of Prepexglsemie Aveme—Acetyl chollne ks relessed dur-
/ tng mervoos setbvity st thia site Stimalates dendrit of post
eaglionic fbre

Prapengimic Files—Transmits Irpelacs to oegeas. Blocked
P/—— by dirvet spplication af local spestbetie drage

Tisrwe Exxyme—A speciic enxyme preseat [n sertm of te-
mex, cholinest erum, choline ot eholime

aukckly Jmartivated. Amoust of acetyl chofine lberated b
/ minate—fractions of  wifigram.

Phymetigmine (everine) nd prostigrine [nhit chalimes-
trase allonlng restaloed aetlon by sertyl choline on effec
tor erDe, resaiting In prolenyed purrmmpathetic thnadation,

tmahtrd by herom, putiria, ele N

Rocepor Bubetomer Aeety] chotime
) x r-:-nu;m«h-aln-muhnhm

glandrlar or wmenlar stractare Theehold ¢ acetrl chokine Jevated by

pine snd other Pursoympathetie
trves, mrthy] acety] challne earhaming acetyl cholme elc. stimalate also. Farnaympathetic sthnviation rschs.

tropeines. rewets. Choline derive-
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ATROPINE AND RELATED DRUGS

CHEBMY—Anm-lhbd-ohumcd&umphnbdmd«mhmu.Smmunﬂy they are tropae seud esterified with
h'cpnecll:opim.

—-
i‘np-'.u | Hysscgemine—bero tropime Lropate,

i
N H, !
!
\ 'o | Atrwpins—recenic tropine fropate, & mixture of dextro and by (pee
N 1‘ MOl o e | pared 2 the splais)
N—CI1, HL—O—L—L—M T '\—Oﬂ Lwﬂummmdhmmwm
| - b
1 . ﬁ | O . [—uuﬂ- T Beepotemine—iers wopine tropats (prepared as the by drsbracaide)
] /}L.ah | byoscine kieatical chemicslly  th stopolamine.
Vland !
Bapuu\\ . i { // ///‘[Amnn—nnmbuphnuw(nb-vhwhl)
/no_\\-(L—é 'OH/H. Pt | Drtrnscplne i pae st focnd I watars, matagertant,
‘0 Gt I ! " OH Plewt surcoe—
i \ Ballaceura—byouc sxlow, atropiee kyoscise
! R
: . | Scopole—hywecize, atrapise
akebels
i ,ﬁ,,},‘m} ! Hyoscyacom—hyoscrimise, atropase

ﬁmwhwmwmummm

These slkalosds are banc 1n reaction in aquecus solution They form salts with the mmeral acide—salphuric,
hydrobeomic, and hvdrochlone They are p itated bv the alimloidal reegents. Hy Is converted to
stropme by heat and alkah. Minute amornts possess marked activity They possess two actions—a central one
and & perfpberal. Senall doses (gr 1/150) stimulate the nervous system eentrally and depress the myoneural end
g of the parasympathetic drvinon of the autonomie nervous system. Larger doscs strmulate first and then de-
press.

PARASYMPATHETIC DEPRESSANT DRUGH

Kums | Chesoel N

EO——

Atropme Tropme wopats.

-
Hastmtrapms | Tropms mesdrioty (mta- | Boler

dalc el lay oa earben m-.u-v-..-.\- ctropana.
i hen prageg) | =

W anrthr] rvamds of pom- | Wonker thm hasmurtropume,

Sropivamms Tl-w"tv-
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ATROPINE
HISTORY —Recognized by Vauquelmn in 1800 isolated and described as an alkalosd by Brandes in 1819
Cortee—Btkmlutrd reactive to electric sionlation.  Eyes—Ende of perves deprewed, rrmiting | ddated
T e ool or deftme TN epil Tarslysed cibary meache focresee fo {ension, asd

decrrased lasriation aleo resalt, Action persists for seversl days,

Repulating Crmber dated by farpe
T Timat oeater” stkalsted. Slin Saahed and ~_

Reeperatary Comer—Btiealated. Tuxbe doses depress. ~— —

—
Vet Conter—Stirmuted. Canses slonbag the heart™
m-\ummﬂmﬂdmm/m -,

-
Contere—Sthmulated, Degref
Mo e

7/
K Mot affected by thers-
ney—Nat aquifcantly by

e

Croers—Reiused Movemeents mhibited Re-

BT rpumn comsed by morphme —
—

Eedder—Reluned by berge dosrs

= Ohrar—"vo effect. Stightly relaved with large

i e e . i

= Bkclatel M uscire—\ ot pgnifoantly affected

Hlosd—\g sgnchcust chuanges biredmg and ™
l:llnnmwbupd chgkt merrwse \ \
> —One dow fet 3ekn 18 o 15 boer ‘: \:""u“"“‘;““"'l‘*h"‘““
Oot-Alard, Reraa T crraecd Encrrascd mrtabolc .
L bt o e s rmperaiee— ta nt and

ATROPINE STIMULATES CENTRALLY AND DEPRESSES AUTONOMIC NERVE
ENDINGS PERIPHERALLY

S—An organic base It 15 & white powder composed of erystals with an acnd
water (1in 435) It forms salts with many achls, most important of wluch 18 the
odorlesa, granular poxder jnactive optcally melting at 190°C. and soluble in water
poorly soluble In chloroform and ether Atropune sulpbate js included m the US P \IIT

PROPFRTIES AND PREPARATION

sulphate The sulphate is » hite
(1100 4 a1 20°C ) alcobo! and
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SCOPOLAMINE
HISTORY —Discuvered by E. Schmidt In 1858
Corter—Deprenon foflowed by drovaimew, »d then & drewbem sloep.  Epe—Pupils dliate Abo chames Jom of actoasavodation. Intra-sexer ta.

Haloeinations may precede sleep 1m sows cases, Mot a2 aaalgrsic. Es- slec: reduced. GoalRatie,
mwdﬂdmﬁb‘m!ﬁw'ﬁm tatively lose Iotenee [y TeRponats STv mcaw My atropine bat queats.
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F
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cromsed. Beomeh reimaed. prd tring thow a0 smeretions
~
Wetobeliomt~Blightly redoeed or wa cange Pomorrar—Bucretions diodxked.
-

Lmd o gt darge ™
Tidaddrr Bk O/

ootk wreecke or motility reduesd. 37
rellere ope Vd

ierae—Bticanlates comtractions and rabn
tome Larps dewey depress.

' Nomihet sigaifiartly afiected

e
L\ sgnifimnt offect. Rospomse sioller /
te stropoe, 7

Kidnry—\e sigaifcant effeet.— ~— -/

Trsere—Refieres pasen wimbndly to Atz
pine.
-~

Bedy Traprrators—No dlgpiicant chasg?”

Aximenic \n—nl.a-—bqpc—--uu—/
worrle cholmmergie merve Shres.

Ahr—No fmbing e ruk. Breating nbd-
el

SCOPOLAMINE POSSESSES TWO IMPORTANT ACTIONE, A CENTRAL (O CORTICAL DEPRESSANT
ONE) AND A PERIPHERAL AUTO\OMIC ONE (PARASYMPATHETIC DEPRESSANT)

PROPERTIES AND PREPARATIONS—An organic bese existing as an almost colorem, syrupy lquid. It esysialms
from an ether solutron into & white powder which melts at 59°C. It 1s ohightly soluble [n water bt soluble in alcobol,
chloroform and etber 1t forms ealts with many miners] and organse acxds, most bmportent of which a the Sydre-
tromide which {y melnded 10 the USP XIIL The hydrobromide s white crystallize powder In bitter and sEghtly
eflervescent and disolves iy water (1 in 5) alcobo! (1 bn 20) but s isolnble in chloroform and ctber
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THE PHARMACOLOGIC BEHAVIOR OF ADRENERGIC (SYMPATHETIC)
NERVE FIBRES

Gangron—Btimalated ey ncotine Depressed by direct appli- Prepenglamic Fibee—Aries from cord and tresemits mpolees
extlon of local anesthetic dregy, stamon banthine sod sanler {rom eentra] bervons syvtem.
reaglion blocking agenta. \ ~
Ve
\ -
\

Tisms Escryms—Aorty] chollne hydrolymed by chelinestersae . ‘< fhee

~— — — Pecipenghensc Fibre—Tramsnlts mafortty of iopalses tn axto-
omie system. Blecked by direct appheation of hocal

/
Dendriis of Posipengtionss Filbre—timainted by seetyl cholne
thervby relaying the iorpoies to tee postguagiionie serve snesthetic drepr.

—— — Recrplor Subsiencs—Stimolated by hbmaied sympathis E
Al by sy arataes (rpimrpirl

orvs) or 1 (imbubitor)

Nerry Endeng—Liberates sympathan E (cxcitoc
\

Clad i AN
o Musls —Acted wpom darectly by certam Fabstances N
"Rk simalats ephederme petuiinn, barkes lon wr by T
mbatanres which abitit, ek soems Exyms—Eptarphrine and other srlwes nactivated
rine, etc - witries, pupe- uuaﬁ_awx.mmmmm:’c

destroctive sgvats rach 82 occurs im parsaymputbetle yvtem

—
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SYMPATHOMIAL:
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Amine enbeckel o peiarin o T o | O i
g wn f chrbun of epusepiams —tn Pt w
o olbar | Lo sirnded of Lacks ypooddater LY.
0-—-: ————— oopstmnt of | Lamgrr bty e rpborpherier | & ey mere pebatl than | [y peboat, Lang bty |
Trotmary Optiealy aotim farm e
Lrverstatery rad ol-i:- m— echm P:;-:ndi-‘.puqlhnmh-h—d
Propuction — Bitartraie ly wieta st sndohle | W lnts eryataliem Hrdoochlorids Jn whobs wsinl. | Wihe apetal
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Tar b praiemg bocad | Ment cllectrry el vesssmsirmiors | Mev comer shomah Mkt ot
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ANALEPTICS

DEFINTTION—An analeptc is & drug capable of shmulating the normal centra) nervous system whnch is used to over
come depreszion of that system. Ordinarily the term denotes restoratives used to reverse narcosis.

BASIC MECHANISMS CAUSING ACUTE CENTRAL NERVOUS SYSTEM DEPRESSIONS
2. Distwrbances in ceil wotrition reslting from cirens-

tory

() All drenlatory fallere charscteriond by Jow -
trrcke blood pressers acts scrordingly—hert
wre, shock, Jom of vasomotor tooe

() Looaldirve 5 ebeal grtertal

trromrbonta, increased Extracranlal proanere

1 Distmrbences i eel ntrition reiting from ckazgee
In evarposition of arterial blood.

{s) Redurtion in axygea trnslon {(snoxia) er carbon

dhride exeess. Beslt of respiratory dissase or fed-

e
(b) Redartion fa concentration of autritive material — T O Depromat action of cmpesems eabstasen—
Glacome L peincipal sabetance ve lected. ) Action of ot
payins etz rastabollam.
@ o tetraeliar

-~
¢ Aprats which act reflesly o stiarulale sviel soniers e
() Carotid body stimrdaxts—Labefix, canides, ©~

(b) Berwary merve stimmlents. Ammsoals, rebos-
taneo cther, caphar reflexdy sct so the

DerTom system.
e _ A Agents which sfiect callmber mriobatiom and affect
{ ) Phyxkea! sgeots—cold, sppiog. presers om respintory -, swch
werres, shiatation of spuneters reflexty sthas- Dates, fumarate and simler mebeiraies may re-
Lite the nervows system. veree narevcs b sach & maamer

POSSIBLE MODE OF ACTION OF ANALEPTICS
Exsct mode of sction of aruleptics aet settled. Owe o & combirmtion of the following muy explein mode and site of sctrue:

1. Mar bnactirate psrcotie by mestrabising effect—
oot probable.

"USS 4L May dlaplece the marcothe from coniaaten wih
dekydrogeasses o may sct 44 cornayme. Afiects
2. May cxmse  decrense of concrairabon of marcobe ~
ineell N
) ~
& May combine with wenrel protoplasm je erer
come cffect of murcotie.

3 May iscrewse excitabllity of the mervs eell Over
\ comes depresmion.
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CIHIEF SITES OF ACTION OF ANALFIPTICS

CENTRAL NER\OUS SYSTEM—6timulants may act—(1) Selectively upon certain areas of cerebrospmal ans and
oitomately stimulate all portions or (2) Act undormly on all portions not favoring any particular porbon (8) VMay
stimulate from above downward (3) Stimulate from the cord upward Sustaned intense strmulatron 1s usuafly fol
Jowed by depression. Not all stimulating drugs sre suitable as analeptica. The mitable stimulunts exert therr primary

action on the medullary centers.

Corter—Muy be primary st of stimultion. Atropine cazuphor benat
drime st priwarlly Metresml, pierotorin sad stryehnine act serond-
rlly after mvedolie bas been stiuiated. Orverdosagy cawses convuldons.
May be tontned to saly et group of mascier. Crntera n cortex may be
afieetrd.

Motalery Cratrr—Drags act by fncressing bood \
v throngh raedall se facressing senerifvity of
evll ts Clh Crnter weeds Oyt faochon and e

v
) Dievctly on eenter by specitie Btrveh
““Phndpk'mud.ndrlh-y //'f
Trianie t7pe of comvulsions may reeck. / |
v
/s

or PRy evcrvelsions for Yariows ferme of sheck™ therapy

Carmtid Body—Cella respond e drugs bich Interfere with thwse respira.
thom. The reeplratory center e reflexly atlmalated. Nicotloe Jobefine,
Tyanides snd cormine cwert pritsary action on themoreceptor cefh.

/
/

/
/ Heart—Carduac outpat may be improved by dilata-
/Uonnl corwnary vemcl and saberguent incresse
im petriton.

/] Bieed Vesesls—~Yarocomtrietion may follow stims-
/hxbndwwtr-xﬂlhhlrhhbhnd
7 prveree e tncreteing ciroulation.

/
- )
‘ Smantk 1 wact—Btimmak cmuves rhe
thoe aad improversent of circulation. Pitnltrin
/lndﬁ‘lruthlnld_

\ Combined Attwon, Musct and “¢ree Endinge—Crr
\ tain symputbomtimwtie amrtees act beyond s v 1
\ 21t effector eells, yiekding  prossor action. Bes-
mdrine epledrine and neotywephrine may se act.

N\
\
oy stretcha

direetly
Piration (tonyos and pharyrgeal mmcles)

Mwacher-

May refierly stiosalate res-

DISADVANTAGES AND OBIECTIONS TO ANALEYTICH
(1) They do mot aecelerat i bous of the d
drog

(1) A depresseat action may lollew stimalunt sction of assheptic and
be sarperimposed wpen depression frem martotic.

(3) May focremes orypen comcwmption of cella slrvad;
ot e y depressed by

(4) Pomesses mndesirutile shde sctions.

(8) Coavaldons may fellww H [nadvertratly sdmbaictersd bn mild de-
Preasions sc fa comas ot due t depresmnt dragr.
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METRAZOL (CARDIAZOL)
CITEMISTRY —Vetrasol 13 pentamethy lenetetrazol. It 19 formed by condensing cycloh with hyd, acd.

PROPERTIES Crntral Nirrous Spotrm—Siimaiates X parts of the corebrospinal axs,

TWhite erprtaliine ponder 3LP 57 10 88°C Bohuble [n water and most ~ / [larluten from abore downwacd.

orguske sotveate. Aqurons schetioms arv peotral. Prepared fa 10% 60/ Cprter—Bitlmated. Macked et exektement xad bacreased
—tar

o wolation for parenteral use Used In tabiet form (1.4 gr) for ol activity folimed by epdepitiorm conraidoe. D Py

e Tactwded i NN Btabde ard boihs ithout & i1l /// bt h.,:,’,m o

Nodwita—Fitioral ted when depressed. Oowet of action
and wacraremn effect baroediet and b~ ——

— Thafemus—8thoulited. Comvuluions eccar after able-
Reypirwiory Cowtor—Btirstlated ' depressed. No re- thon of stractres above thalarsas.

markable effect o normal centee cxorpt wlth Jarge — ——
doars,

Fassmoper Conder—8tinoted by large =
dosrs administered repidly caming an ~
elenation of blood presure Saftable

ooty bn creulitory faltere of cestral ok - thivet
L] //
pe ~— Hurt—\  stimaliting effect on myorer
Fagws Cousr—Busrsiated. 3ay camw or conductlve tiasurs, Ko cficet e
bradyeardia. / coromary vemel, Oceasioma] Creesent
/ prematwre beaty,

s
Vemurag Crnter—3 y be stlmalated /
/

cxnuing nawsew, rrtchlng aod voaltiag // ﬂ'-‘l’m—rv—'l‘ruﬂnt hrl-—-;:z
7S trameeat vesochlatation.
P /
Corced Bady—No recarkable et~/ -
oL e
Ve ¥

rd
Caretsd 8t ws—"o recasrkable effect /

- Rioed Vessels cod dricrivias—Do comtriction.
May camw diktation of rplsekale vevel

Luxp- y -
both depth od rat  Metabolom ™/
ereamd.

/
Elmnatwn—Distnbeted equally @ off tis-
wors. Rapidly detexified in the Lirer Con-
valave dovs detoxified in bom (han ot
hoar Newe detrcted bn wrioe

T Capillarsr—Neo eliect. Not mitable for pt-
ripheral circalatory fadure

DOSE

100-300 mgm. LV

=8

) As stlsamtant in depressed states resuliing from ceatral pervous ystea depresmnts
) T racwe convalemos | therupy
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PICROTONIN
HISTORY —Duscovered by Boullay in 1812, First prepared In crystallme form by Pelletrer and Couerbe in 1834
CIEMISTRY PREPARATION
Clusacd #3 #2 ok (rot s alkalokd). Contatra no aitrogea. Birsc Extracted from the berries of Cacreba [odicw eod related plaaty ndig
tara] formob, endeternined. Experic fornala (CalluOu) Trobably emoc to Indin and East Indian Lilxada Berries wed for trappray fik—
cuprord of eqalmaberalir portiens of picrotin (Call 0r) which & ik bershes.
pysioingleady foactive and picroteaiaia (CallaOs) wiich & coural:
und,
SYSONTMS
[ -
- PROPERTIES
Vetota— Sticraisied more promioesily s sther por \ White fateomely Biiter ostroms, crystaline powder
thows of errrbecaplo] axke. Scbeoarubare dows camee JLP $00°C. Solable 1 8 344 waler o 16” Boloble in

exum 20 oftect 1 mormal sbjevts, // /
Y

Forw Crader—3lay be stomalated, coming |

Stnmack—Aay bu tmocbed rapidly from e

€ng Detenbied w1 body—etact fate ma- eotm eurfaces.
[a-2.]
P DOSE
barbeturel depremion, purtaalarly boag od later Packaged
medmbe Acting typre Al med for #rerostaing vertie Rarcoms. ,,..‘kta,:_’mm"hm'""“”"mmm
ONXET OF sCTION

M"""“’""@t-bqnmnhmnm-m-—tmup CONTEATYDICATIONS
T than et ) Morpbtas pobsoniag May eakanes convabioes. Acstra]  *
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CORAMINE (NIKETHAMIDE)
CHEMISTRY —Coramme u the diethyl amide of micotinie acad or pyridine A carbozylic acki Effects on reguration noted
by Fanst in 1928
PROPERTIES—Light viscous oty kiqmd, somewhat yellowith m color Very solable in water B.P 280°C,

- Corter—Toxio doses stizelat ad curse ccmraloioms.
Theve are followed by respiatovy deprrasion aad

falbare

Limge—Tncressss verilntim & repirs-
tory evnter b affecied. Ducatlon sad
" degree vaties witk type of depresion.

Faromsier Congr—N d'.nttrlrd.nylﬂrﬂh:c-
sodsrily doet rrbel of ancaemde,

Heeri—\  motsble cffect. Fevation of
blood preesere may follow wee of lerge
doses coe ¢ reversal of drpression of

Reepirainry Coaper—Btinulted refely
via the sine eortie bodies. Affects & dw-
pressed respiratory cester wore then
»oriol coe 7

/s rassnotor center
/
7
7
Ve
Cerand ind Awtre Body—Fartly refexly ~
stialate rrupiration by stielatag
Bisod Vebume—\ igriboant chorical eficct.
chemorerion. / Mol stable for reapiratory depramien dee
/ t sbock, Not sitably for pevigheral ciree-
/ Iatory colpes dos to blood koes, shotk
from trewms or collapme of semrogrc
/ ok
-
Metabetsrm—ERective as vhn-inh/t.hr
apy of peliogra aod other dissawe doe to
deBelency of micotlase scxd /
/
/ Lecioe—GQuusetiomable e

/

Elim netrem—No comatative acton Rapudly
Ensctivated. Prvecmably Bree w sit of o
strmction.

FEEPARATION
Bterde £5% squrocs solutien. Contmiee b proprirtary wame. Nikeths-
oulds s comnel] aceepted mane,

DOBE
USES 01301 0800 g miravemosaly or letruseaecmiurly Dovex jarger thas
As sa sashtic @ masagemcent of morphme Avertn or barbitumt 05 ga ahould be acdrulaistrred very sloaly aad putient watched for
nd wiher types of central mrrems evtem depresmon g of convolon,
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BEMEGRIDE (MEGIMIDE)

SYNONYRS—Megumde NP 13
HISTORY —First syntheszed in 1011 duning unvestigation of series of derreatives of glutarmide for anticonvulsive prop-

erties. Allied to glutethimide (Dorxden) which 15 an alpha subatituted glutarmide Marshall and Valence found alpha
substituted compounds to be anti<onvulmnts. Studied pharmacologieally by Shaw and his colleagues (Australin)
1051

DESCRIPTION-—Chemseally 1t 1s beta-ethyl methyl-glatarumide White colorless compound with shightly bitter taste
Crystals rregular and bexagonal. Readily soluble in alkalais, aleohol, ether scetone benzme Bleltsat 121°C Aqueous
wohutions are neutral. Stable when auntoclaved at 115°C. Crystallires if stored m a cool place Prepared in & satursted
wlution.

Modute—Stimaiated when depresscd. Mazioom peak e Corter—Stimulated. Produces s oflert b dose grs below
et chizimed whkia $-4 mixire. Daration varible, - Ahoss which canse cowvnblors. Reveres the patiers
womlly metained. ~ of deep deproasion dos te barbltorates and other hyp-

~. ookt if therapy ks too vagorows.
Excrts » corvbeal stimwlatory cfect. Beversss hyp-
nolie overdosge to the poiat of awnkening. Escite-

Eapruary Coder—ienalated W deprramsed No ro o mwut and restiearness o recovery Doss not dieplace
warlshle effect on pormel] cexter Convelsions may barbiteeats from recopter Not a troe axtagondel.

_ - Hoari—Neo stiwiating eficct om oaye-
eardinm of condoctive tames.

onlly mbewtanecmsly
of intrevesonsly Bobhehility is water 1-#00
Teed batra reawwnly for mest prompt elfect.

‘!hd&ﬁmhnﬂ““'ﬁmnyhnﬁ‘dh MARGIN OF BAFETY

ackrdlly deprmmed
Sales. Regrumion may follow massive deses of erhrlh-rlhmﬂ.rud-phu(uﬂn.llmdaﬂlnth-m
Yrpestin, Prticelarly loag-acting barbituraten. wikethamide plerotoxd 1 zmmmolc—._“d
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METHYLPHENIDATE (RITALIN)
DESCRIPTION—Alpha pheny! $-plpendineacetate hydrochloride

UBES
1 To alleviats drowsinmm smocisted wfth inies aod tram-

quilivers.
2. A an ezaleptio to ovarcome depreselon from hyprotis
3 As paychic energiser in depresed sates (peychotherupectlc ageat)

ADMINTSTRATION
Oeally aa poychoth Agent. Bub dy | . Pomiing Contar—iianlated by lrge dows, even bu
or iatravecowly a1 amleptle, Rapidly abecrbed by the oral rocte. P

et eftective ronte e orset sitmtions by vebe. S/ rurcotiond state. Veaiting sad retching xuy o

Corter—Gttmalates, Used a0 “pryekie emecgiser™ for ~
depromed iates in small doscs. Analentlc doses exmm
resthentnees confumion.

Dusaps—8 € gra, per h, Ordbmirily 00 mys.
™" o fractions at § e 4 rrinmts hetervale are
adcainintorad watR aroce] orcacs Dese
@rveding 300400 mgxs ey be required
for coma dwe te barbitwate asd other
bypootics-

Loagr—Minute volme exchenge actursed
when parentera] doses are mmed lo depressed
patients as sraleptic
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XIIL INORGANIC GASES USED IN CONJUNCTION
WITH ANESTHESIA

GASES AND VAPORS

Molarudar Comparition—oleruies of gases are composed of aterms., Goose guerows chemuty are mavatomis (The—belum). Many are dietomsde (Ny—
nltrogen, Or—axygen, Th—hydrogen, Cl—chiorine, Br —bromine) and others arv tristomls (Oy—omome) Neo-clrasenial guors may br duttomde
(NO—nitric axids), td (MO—matroms exide), tetra (NTT—sammonia), pents (NeOr—altrogen tricckde), ete.

Presurv—All guaes ezt preseare. Pressare b the force exarted by borbardment of the walle of & confiaing spacs by woleculer, Forre In eserted by
rapld motion of moleckies ou side of coatalnlng spece Mokernies tend to dietribte themsedves svenly in s ghres space (difwien) Tranew (wed
Phymology) aad preersrs are synocymoes.

Beyl 1 Law—The volars of & gus varies [aversely as the prossere provided the teraperatire remalne constant, Dosbling the preases hahres the volume.
Quudripling the preseary reduers the vokme 10 omefowcth. Reducizg the pressre to eac-bell doubics the vobowe 68 owe-fourth suscirapies the
volaroe Example: 100 e, of & gus at #0° and 80 mmm. Fg will have a volmee of £0 cr. at 400 men. Hy. preseare,

Cherles Lew—Thw vokitno of & gus varies (o direct proportion to fta abaokits teoperatary I prsary reovedas comstant, Vefrme focresses 17873 of s
volmae for cach degree i fo warmed above 6°C. and abrlaks 1473 of s vokume for ecach degres it b cvoled beiow 0°C, Exaraples A gaa baring
& vokuee of T Her 2t 0°C. v {11 have & volune of # Liters st £75°C. provided premmers remedas covatant,

Dudten s Law—In 2 wiicturs of gases the premsare exerted by sech gas is adependent of the othors and acts as though slosr The sem of the pressurs of
cach equals total premare Exomple: In o miziere of £5% ercopropase, £5% cxymen and 50% skreges heving  total preere of 80 co Ty
O exvrts & proasers of £0 em1. Hy —cpelopropane £0 and mitrogen 4.

fTocy  Law—The emenat of a pon-rracting gas which dmeotres [ Iqukd is directly proportional o the partial presars of the gan provided the wewpers-
tre remiaine cometant. Sokubility of ges decreases e the Leraperstore riams or as the centvatration of foorgaait fons [neressts {n the Bquid, Ecumple-
If1gramof e dimolves [n o given volame of o quid ot 0"C. and 1 atmespbere, £ grams will disscdve ¢ £ atmcapberes, 4 grams at 4 atraes-
pbrres and § gram at | atmsorpbere The selewe b ndepndent of tht preasare and recsalne coustast bor 8 ghres trmperature.

Grebass  Losw—The rats of difuaion of oe pa comspared to ancther vatien rvermly w the sywert roots of thelr sedocular weights, Exaople: Oxygen
Tn 16 tlmae beavier then bydrogen. It diffames 1/+/T8 o § tiomes as fast aa hydrogra.

Avepedre s Low—Eamal salusas of guoes, even though dissirafiar at standerd conditions contaln seme momber of mobecuies. Omt gram; mokecale of s (o
or Yapor eqmale T2.4 Iaters of standard ecoditions sad catalns § 08X 1% molerules (Avogadro's pumaber) The wipl! of dlasimdar gaats vars.

Solubllity Cocfleirnt—Onts akf’s—Tie volrie of gus sbwartsed by » walt volmme of Gyaid at condithms of experimest. Buxses »—Y ehume of gus shaorbed
by wnet voleme of had £ 6°C. and 180 cra Hg. prossere

Crifical Temperuture—Treraperature to which o gos tunet be ceoked (9 be Bquesied by preavere.
Critvead Provesre—The minkprm presare cequired 1o Dquefy  gus s it b cooded (at erlticn) temparaturs)

Siamderd Conditums—The vobume of & gas exprossed at T8 0 coa. TTg proassre 0°C 9.9 1Ty, or at 1033 pm. per o, €m. or &2 141 fow o9 b st O'CL 08

Faper Prossre—Tive pressary exxrted by mckecules cocapiog from  hquod, Whea vaper premers cqask stmespheric premere fhe fiquid ks st bolbag
pocat.

dhastrte Miemadniy—Nvwraber of grams of water rapar pev el volmee of Fa 4l ghven teoperstars when there is compleis sturation.

siven volums of gee divided by the amout secemsry for setarstion at & giws

act
Rilaior [Tumubrty—Tie amount of water vaper actoally presest m A ook v p. The per omat

trmperstere times 100, exprossed  per evat. Ecumphe 100 ewbio metery of - gus bald 05 gm.
sluraton w (5/1) X100 o 50%.
150
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OXYGEN

HISTORY —First prepared by Stephen Hales m 1727 who did not recognize it as an element. Discovered by Priestley in
1771 almo prepared by Scheeke in 1771

PREPARATION
1 Dy the fractronal distillation of liquid air Nitrogen bolls off first oxy gen remams as 2 hquid (most common method)
2. By beating BaO, (barum perowde) At 800°C forms BaO and O, At 300°C,, red beat BaO recombines with
ovppen which 15 admitted into the furnace as air Process is repested

2B20,;2Ba0+0,
4. Electrolvms of water
2H,O0—2H, 1T +0,

4 By reectmg water and sodium peroxide (oxone generator)
2N a0y +2H0—4NaOH 40y |

PROFERTIES

Cirar esloriess, odoriess gas. Mokerular » cight 32 Solobillty 49 vobi m 100 cc. 00t 0°C. and 706 mrw. Hig. 18 1 ce. at $0°C.1 2.4 &t
IT°C. fpeodie gravity 1108 (aur oquals 1) Liquefies at —119°C. 5t 30 tmospheres presewre: bolls at — 1B3°C.; solidfhes st —¢18"C.

— Plectne sparks convert it t osone (0)) Incioded m UST XIIL Rald 23 compreased gas in mrtal ¢y inders. Lrnally packaged at
£000 [ha. pressure Standard cobor of 3 Eader green. Viscosity of gas at 20°C. 0080 (water =1)

CONTENT I BLOOD
Releawrd from bemoglobln by sxcising
s (irites, ferrieyanide) wbh for

Efoct o Memlbewner—Pare exygen b an
eritaat f inhaled for  period of 36 to

malmm of reetbemogiobin weed ln o Nasopbaryas n sni
alytical methode. Apprextmately 195 mhhrﬂﬂed-hh?f;um&::

€. Oy xmy he reieased from 100 o
toed sermally

brmoghbia e give oxy -
Ooe prem of Dyferem—Drftwnes from leoleted bobe of
rohivy emagichin comboaes » ith hr‘npi.ﬂh ly Repid alsorption may be
[sctor fu ateleciamis [n amestbesls with
nch Oy mixtyre
N
BRADUBLTY Fffoct of 107% Or—Lbaation of prere oy
T o1 fmcresaes oo
:"h-hm-nhdm hm)hmrﬂ«(nnmk-,.
ket ot premcre ra dupening sholia carried exyren # mo emoremls
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INHALATION OF

Cerotrd Bedy—\ormal tonke coutrol dindalsbed. Aphes, refetred to a9
oxypen apocs,” revalts shen 100% exyges is giren m act anoxle
(or ¢ drug) Respiration b being reabxtaied by the cb o
sticratm of ancxa. Bemomal of stiredos beares center laactire. Apmen
dovn nat follow chronic anozia whea vagal refleres are active and are
inenteinlog reepiratary drive. |

1
1
1
1

N cabedirm—Qxypen comvamption mot icreased. Tn-
crexsed teration of me particedar beneft. Normal colle
o mot wtilie more oxypen thax norte] when kigher

Lemaions e inkaled,
Al tucrossed prowixry 100% axygen fohibits pyrwric
roctababers.

coridese and Interfares with
activity partly reduced. Total oxypea
decreased. \

Eaconoridsse
wptake of thewors

creascsitt 60 mew. [lg wd 88 mtwntion Artenal Oy temmon remed
103 men to 600 pean after £ to 3 wnontes Freswers grsdient for Oy
eacressed

trom bloed te tawes arkedly

100% O\YGEN

Braiu—No cortheal efiects. E EG. nnchanged. Cervbral vemscls con-
1 stricted. Carsbral blood Sow decrensed 15 mruch as 10%

I’Codudm-.-d&whhﬂmlﬂvﬂnﬁddrh—hunhhum
}  retemtion s ith rubeequent toslcity doe Le ackiosh. 100% Op wader ba-
| creased presvirs, with] Jew miomtes, cames recee, vetign, sppre-
baculon, d Jading te . deptionn i chaructey
Belaved (o be de to (1) fomcthration of resplrutory exxymses, (t) OO

»ith 100% weyyes, s follow ed by abecrp-
thom of gus amd retraction of drea.

S Hoert—Dacrvuse I pooes rate within 14
moetes of 3 or 4 bewts per mioete
Prebally dos 15 loas of chamsoreceptor
toos. Cardise owtpat redueed 10-49%.

decreased  Corvanry

\

Bload Provesrs—Elight incrosae Ju dustclr,
e change ku systolic. Dwe to increased pe-
ripheral resistasce.

Blomi—N o spparcoi changs fu red Lieod ceunt. Proleaged aduiuistmties
for several dags supproems [armation of erythrecytm Manfutcd by
nd ot matare BB C. Tlad bioed comst ot

actrve F ) celle karemse ju nmmeber b chrcatatiog bood.
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CARBON DIONIDE
Carbon dionde Is an inorganie gas of extreme stability formed by the complete oddation of earbon
ISTORY —Isclated by Black in 1757

PROPERTIES—Colorless gas, possesung pungent odor and taste MW 44 speafic gravity 1.54 (ar equals 1) Liquefies
at 30.5°C. at 77 atmosphicres 50 atmospheres are nccessary at 20° Liquud 1s colorlers boils at —59°C. solidifies at
—78°C. to —T°C.

PREPARATION
(1) By the axd: of coke and subsequent absorption of the gas by alkalis.

(2) By heatmg alkulme exrth carbonates. CaCO—~CaO+COy |
(3) Asa by produet from fermentation of sugars.

U3ES

1 For thock therapy for meatal discuses.
Susniniy—TTighly stable (decomposes t 0000"C.) dors not bern;

scts sa vt for Oy i aflatmemable it s becamee Ft pos & To LociBtat breakedones of cerbon monozide hemoglolin i
et b oty o e, b by alnl B Ca COpobaocing.
give whit precipltste Prewcat in atmospbere— ~ 1. To stineulate to 1 in
oy - P - .~ “dw:qamhnu 0% in pers O) fn depeessed
e Avuiable w Beqeid b steel o Smders, Labeled grey
51T 10% 2 M ey ooy precn. Tockoded o D55 14 Ass quenching agent 1 redace rangy of [xfanasblity of
‘oader premere 2t roots temperstares. Vie- explosive mixtures.

vty of gua 2t £0°C. 0018 ( ater=1) ¥ As enanesthetic in experimestal anlnale.

4. To fxidify secretions Ia diersscs of rrepiratory trect.
Rebabdety—103 ex. OOy imsckres fr 100 co. 1,0t £0°C. &b dio- =
v per 190 ce. 01 87.4°C. Combines with water t foom cur DIFFUSTON

bonde sckl. Dors oot foDew Theary law Diffusrs from Jeokted lang lobale with scctuded broschmg b
& mimtes (air [n 16 hours) Locally britates sia.

1HYSIOLOGICAL AND TOMXIC EFFLCTS
DEFINITION OF TERMS Lorbe

Erprcepme—Incrrom n carben diode tension of blood.

Redmetion of blood aurb below accrpted valae

Hrpctpess—Redhuction m carbon diczide teomon of bicod below amcust Acapma—Reduction of carbon dioxide blood trasion bekrw level sufl-
tvmery to imalate respiration, csent to stimulate resplratory evmter

M.oop
Rud Cotr

Iacrenard 0 pembet m hypereapme. No —_ Tims—Ebortened rrmarkably i bypereap-
e m by pacapeia ~ s No chazge n nen ’
T
— a E " L
Ehrrated. Dua t

—
—
hﬂ—’v‘:mﬂmh

~
Fucssty—Iacrrased in kypercspadn. N change In
scapals,
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Vaselr—Fial vesmls diated corebral blood flow focrresed. Tiendache Corter—No effect uxtl] large concratrations are inhaled. Slhght stimels-

rerelts after two bours of beeathing 6% mirtare, \ Uon e by deprvmim ce s et e, e smlmml et
\ tedwih 20% or o (vth 001 0% Lo 40K s o
o Reflcrm diorppear muclos relar, twitching. Couruidens
xwmm—mmymudwmum\mm | oo e 101 13 i, e ey b b e
o bowrs bn aakmale, Acapala censes dulinens ead matal spotky
Fagwe Conter—8tt by Migh 5 (-ferrnmnmm-\ / =
ter). N.A

NN / Mucmss Uembrese—Liritated by lew concestrations
Fasesmaior Couer—Btimnsated at frrt. G N canzing pmnpent semetion. Stipalation of webery x-

xbere $0% deprens, caming fall bn blood pressare. j'““'"“-“r’-ﬂ(”%)
Blood premare rise pertists wder Lxhalation spesthe
- ~

Vemitag Comier—Neve. ~
S ——
———

Comter—Dffusen readily bxio and stfsmcitcs
drags ralee

center Drprewast thresbold to ft so that bt — —= Tae g

s umafieetrd [ drug overdosage
- Hoert—Cardiac ovtput Incressed by med-
Cowrd Body—Bticmeiated by tendons erste % or more. Joc

omter theyefore respination = plI s kwered, revalting in arvhythmind.
Ettle at this poiat, Litthe affected by scepula.
Luge—Increeme n alveoll of dos-
oI Fewome Pressure—Tncreased dye t dits-

bles vewtlation  decresse of Q1%
canses apoes. 1 Lo £9 in repired afr fo-
ervance tidal vohue 3 to 4% [nerrasce
rate 33 well ae tidel volame 6.0% te
T0.0% air bncresacs venbiation £03% t
9T, 164% caowes decream by vem-
lllh-mlls%udmdm
with  higher

oo aprre % /

tiom of peripheral vesec.

Blosd Promure—Elevated. Falls, seme-
tawes to below base bevel, e pur b
withdrawn

T ieed Vamsis—May coontrict, Feripheral v

scls dllate Dismiohic preweare may fall der
decreased peripberal realstance

/
Bremchi—-Comstricted by low comcentration  / /
dilatrd by high. // / /
U= Gantrermidetinal Truct—TTyperemin of mice=
facilitates abexplion. Tacrenses seeretion
of guatric falces. Some p dbarbrd from
mecms membruse

Ll bt it ot €00 ec. prr rabaate aver /.

"= Mavcer—No effect ordrmnly May ey
malxtenasce of (ome Toor deeresscd bo
hypocapcia, Rehsed sben sacwbesia B
Indured.

~~Sha—AI fritant te sldn. thm vewk

Kutwey—Curboasied  aters may procsts dilated. Trmperatase riws.
dheresis / \\
/ Chromrs Tarrtp—Nont
Acapros Daning Anesthena—llyperventiation, 10t 13 mowtes, chamgrs
pll from 72351 770 COy tetrion (rom 48 me. to @ man —tetsl COy
Balred benrt wmchanged blood presssre dropped €5t 0 s oy 1) Amerthen icntecy rat bmcreasd, fallownd by
tobe and 10 16 €0 aom. dastol apucs § Lo 18 mewatcs after no eprewion blood premore eivated 2 [n pon-asreotieed sebject, Palber

herks; rrvorery coaapiets by potraon Dol progreery retarme te sor ciaghly sltered; foether ackltion of CUy | depmensiam chore wot aler
el dring ventilation. rempatery rate
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HFLIUM AND RARF CASES

HISTORY —Belongs to & group of chemmcally inett gascs known as the rare gases. Noted in the spectrum of the sun by
Lockrer and Eden in 1867 Tsolated in 1895 by Ramsay Ocetirs in the atmosphere 1 part to 85,000, Chief world
source 13 natural gas of ofl welly of southwest U 8, which contain up to 2% of element. Separated from otber gases by
compression Afl other gaves liquely before the helium Chnical use reported bv Barach in 1038 1n New York.

TROPERTIES Selwblity—In 1,0, ot ¢°C. 09 vol. F—most bsckble of
Crloriess, tastelens, sdoriess gur. The secosd Tightest et
et weigat aad aiomie weight. 40 ~prodc 1 BO.0MupC,
CATRY (air tynale 1), AR lmert, woscatombe elerpent. e el T ETC
a1 —$07°C. at 296 atmacepleeres prewmrT ~, — Oilwater ratio, 17
wehdibes bt ~t98-C., boile 31 —t53 B°C. Nol abworbed by ace —
harcoal evvn 1 Jow tempentures —

— = Bjaruge~Marketed s & comPresved gas b steel eriinden. Be-

Tt of Siamlards b, oxypen, g aod
‘gﬁ‘ﬂia‘:’;ﬁ{m » brow . Inckoded fm the UAF XIIL
wd Or1#R, ClL 358 (ke eqrale 1) — — — == =

Dcr—-la-ot:ru_‘rmtu-)lqn
e Powwmes low o ratho, Cavecs wo = Cbluy~Not eysrntial to I  Used becwuwe of hghtaem and
et proseare N great ditedbility Dhecromees resbsance te hevathing
prex-
wove I diriug bella (Nitregen doew)
~

~ Ebm-na——w-}mvdhhﬂynnp
wizte emoants pase {hrengh dkin) Most

Gaim LMM'@MM Dt-l-?
~ ! tiasuen buve been aaturated.

METTIOD OF ADMINISTRATION
1) By setmiclomd metbod coatmwony (expemaive sad
Eti By setmcloard meethod faBowed by closed t;-'nu-. St
(3) In clowed bood ik rebreathong
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NITROGEN

HISTORY—Nitrogen fs an inert diatomic element which combines with other elements with defficnlty First bolated by

Ruthberford In 1772

FPREPARATION

L By the fractional distillatron of liquid air as 2 by-prodect m the manufactore of oxygen.

£, By heatmg mitrite m air (b
3 By absorling oxygen from air by suitable ehermesl. Rendual gas is nitrogen.

PROPERTIES

Colorkes, jmert, tartelem gua. Molecalar weight 3 spacific
gravity 9 47 (uhr equaly 1) Solubilty 2.4 cv. st O"CLand T9
e He 1.88 vols. K dimolve ins 0 52 $7°C. 867 wols K in
ol Oil/wnter ratls 524 LiqueBas at ~140°C. t 73 atmce-
pberes premzry Bobidifles st —214°C. Bolls st ~136°C. Does

agrat. Viscosity of pus at £0°C. 0 017 (water=1)

YFFECT O\ TINUES

No Joewn efiect. Cruaes death frow
ok f adwimtered pare -~

“ARCOTIC ACTIOM
Obeys Overton-Meyer Lew Noo-sar

tory method) NHAOy+Heat—Ny+-2110

(1) As dBownt to redmoy kigh exrgem tevmions during inkale-
Uoa saeptherta

(0 As  quenching agent In snestbatic mirteres to redect
runge of nllaemuabibty

(3) T inchacy anorvmdia for dagmoatic parposrs {cardiae de-
enn) or therapentic parpescs (sbock therapy i mental
ammses)

Drfunon—Eimates tres timors fo-
krwa plcywical and chessoal laws pee
talninng 1o etber eert guovs. Paae from
leclated Jung bebule with blood sepply
Intact bn 18 howrs (sl requires 10)

Aleesier Conarntration—Tenslon Ja wa

- Hgt ST alveolar; 89 loapired, 79 €2
7 peed
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\ENON

HISTORY —Duscovered by Ramsay and Travers (1808) in quid arr Lawrence (1948) suggested from work in rats and
ofl/water ratio that \enon should have anesthetic properisea Introduced s an anesthetic agent in amumals and man
by Callen and Groms m 1032 (Towa) Pittinger and co-workera studied pharmacologic properties.

PROPERRTTES—TNarest and beaviest of the rare gases \enon (Xe) 19 a colorless, odorlems, tasteless non wmtatmng
mocganic gas. Present m the atmosphere in a ratso of 1 to 20 million of air Obtained as a by-product of the fractional
distillatson of Iquid aww Inert. Fortma no stable compounds with other elements. MW 1SI3 AW 1313 BP
—1071°C. ALP —112°C Densty 5 gm per hter Critical temperature 14.8°C at 57 atmospheres. Slightly more
vicous than afr

Aboorptren Coeficremi—L7 In ol at $7°and A8 01 $7° bn
oter Od/water ratie #0.

ow 0% 0%, Yiek aestheria kower
1et plne cpper nd plase

B e Diffeuk to defirate — Potracy—Coparable te that of ethylene
Trrele. Patterm consiating of burst sppressien and
Seial sppression ot seew, even at maxioal concen- V4
tretioms. Fresarncy s slow ed but b more rapid than 7

N
Egwe—Lid refiex dissppears. Cornesl reflex active

tat motad ik etber or eyclopropane. Doca et pro- 7/
e very slow single thythmle pattern of typesrem S/ . Reving eyeballs. Puplle constricted. Lid reflex abrent.
wED ether Change ks not 63 marked o dramatie we,¢ : ~o
the dencribed for other agents. N

~

| Belery Rends—N wrocoos lormation.
Brees Orvdatrn—88-20 ixture doss mot 7 ~ .Idmmohmdd..\h.ymb

Netulay Comere—N reot depres/
S o stimation T

S Hert—Relative  bradyrardi  scears
Blood preerare remaios wmchamged
Arrhytbaies abeent,

not altered epprocie- <
&VM"!‘I-!;N-!W

A uacher—Falferrut relamtion of jaw moaches

ol hewuteerh

m.,u,_a,"_dp' ‘“"‘u-:’h“‘ =~ Dusrskmtwn in Timww—If quaniity ba brain
Aritive lncrense i the rxmber of segmen. =100% rdiomctive Xeoca

ul o3 fallen ln other timors Adermal

150%; Iver and wpleen 58%; striated
cuacle €6% perirenal {2t 100%,, heart and
L:Touﬁ skim $1%,. (st depots £5%.

) carda ADMINISTRATION
Berairloned system during Induction- chesed for maalst rmance.
h"‘"@hbﬂ.m Molectle has ne bindayg (2) Covaclenraess—Lowt st 50%, Inhuled comeentruthon.

. :\))m-dlm—a.pu.-mmm..m
Beewrery—Rapkd—within § miseten. No exckrment. Sensonmn
STM sk e ey Expemeive wd sarre ear o o et

’



SECTION XIV SOME CLINICAL CONSIDERATIONS
PRE-ANESTHETIC MEDICATION
Resacrs for sdaiairicring preoaedication and drgs wecd are s fallows
1) For edation—bartaturstes, avestia,
'%Ezmwhuwmmmmmmh)mmmww“
(5) Prophyiacticaliy to avercome encmirible aatiipated sde efiects caned by the koesthetic sgrat,

Mwewns & », i

tmﬁm)m;mm“.“;

_mehd-fdmmd [RT'Y

(a) Ape—Mctabolrr rst decremses
age Lem nting t weers-
;-.7 Alrtatolic rate I:.h;:: in e
aacy

®) Hn—\-rhlp-:.'n oetablle rate be-
t een scars of minor dgalfeance
Rate locreased at paberty

(8] Ferer—Increaves metalolle rat wark
«dly (7 calorsrs per degres F) Do
be incremsed.

METIOD FOR VARIOUS TYPES OF ANESTHESIA

Inhalstion Ancothemwa—For odulls of ive with sermal metabolic 18t twe Korphioe 7§ atropies st scopolumise gr 1/100 latrammcularly st

wad #oe hal My prioe | iaduction of aacsthema Hthmmylonhﬂnw.u.mhcgbﬂ-ﬂdplmm
- et Decrense done o i wetabole rate 1 ridered,

MA-&w—r-rmmdwumu—r &mm Ay mepp d by 3 Lhernpeatie dose of 8 tharl
mcting wrat eoch as peatebarbetsl o seconal For spraal ancetherss Uw bartaiurate w omtted.

For [atrprontus Aacotheme—Meorphae and sopolstome or strepoe m Ube suse mannes ag for sahalelion sereibeske

Fow Prychically Doswried or Extremely dpprohenmes Patonts—Bssa! parcesus  ith vertoa, rerial or wtre e pratethal of evipel ar parskickyde mey

be

Foe Sulpects Insalergnt te Morphior—Dilasdid, demerol, mecthadon or poalzpos mey be med
158




SOMF CLINICAL CONSIDERATIONS 159

MORPHINE—ATROPINE

Morphine and atropine in the ratio of 25 parts to 1 respectrvely admmistered intravenousy 10 minutes prior
10 anesthena or subcutancously one and one half hours prior to anesthesa produces the following effects

Corir—Stimalest sction of astugontses des
elect of morphiec vt o el
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MORPHINE—SCOPOLAMINF

Morphme and scopolamme 1n the ratio of 25 parts to 1 respectively administered intravenowly 10 munutes
Prior to anesthesis, or subcutancously one and one half bours prior to anesthesn produces the followmg cffects
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SECTION X1V SOME CLINICAL CONSIDERATIONS
PRE-ANESTHETIC MEDICATION

Retioma for adialnietering perraedicating and drogs weed are a1 follows:
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age Lew premedica t mrors-
sy Metabolie rat ™ i
tascy
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(7 calorsen per degree F) Dos
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METHOD FOR \ARIOUS TYPES OF ANESTHESLA
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For Sulpeets Inbvderent so Morphrae—Thlandud, demerol, caethacon sr postapon may be eeed.
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MORPHINE—ATROPINE

Morphine and atropine in the ratio of 25 parts to 1 respectively administered intravenously 10 mmutes pror
to anesthena or subcutancously cne and one half hours prior to anesthema produces the following effects

Thalewrns—Faln perception decreased doe to nalpesic
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effect of Alertoes men action of morphise
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— — Ep—Miosh. Morphine effect weomlly predominates
aver atropine

MORPHINE—SCOPOLAMINF

Morphine and scopolamme in the ratio of 25 parts to 1 respectively adnunistered mtravenously 10 mmutes
pre o anesthesa or subcutancously one and one half hoars prior to anesthesa produces the followmg effects
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DFPTHS OF GENERAL INHALATION ANESTHESIA FOR SURGERY
Thuird stage of anesthesa required for surgerr Divaded into foor planes or strats (after Goedel) as follows;
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DEPTHS OF GENERAL INHALATION ANESTHESIA FOR SURGERY
Third stage of anesthesia reqmired for surgery Divided Into foar planes or strata (after Guedel) as follows
Il—mnﬁ-lmmwmrw&mh . fnd—Eyeballs fired; popil becreass io siar; riytimaleal recpiration;

M rable cirew- rermariable circulat
sae- bplraton equalexpuenton. (N - (N pord
Srd—Eycballs fixed progresdre futercostal thorcic ln- Jsk—Papls dllate dBephregmatic reapirations) quick, Tnepies
spirations debayrd expleation proloaged. (umﬁmﬂ-ﬁ thoos' prolonged expieation. (Clicaimtion fak) by

Signs may vary with agent and subject pass in reverse on tranmbion from deep to light anestbess,

Opléhaubopcal 1ot plane; scaall mmacies relar caslly
l:B(hl-mudph:t_tndphuHhtnblchlhhr
o mosed
—

Cransetomy—13t plasc: ne paln {n bendling bram. N
n-:‘mmdlwlmmh\
y

Nusel and Plastre—1st afficlent,
Nastowdrciomy—1st plage refleient mnhx:h:.rl‘-_ iy 8 “:l:rhn&-m
-
W yrimpotnesy— 10t plane- theradd mot be sttempted with- n-chdhtudpim.T ted a1
fatymnt iy -
- TomuBeciony—tad plame: relariten of
Towscles mecessary Tutratrachenl cathe
ter denirable

Ist laratlen
nrbuu-y— plane: wo rel
cutbeter desiable,

“— Madrestinal Exploratrens—tsd Ie
tratracies] tube requieed. pe

Lawmracciomy—Upper tad  sorse mumche
relaxation required. -
-

unnlrd}h:!ddnt&:nd cords s I
{requent, refeved rucheal == Cand wrpery—tnd plase Jutratrs-
b eh:l.lnb-n-qdnd.
“Draphragmaie Swrpery—3cd plune  Intrs-
A} and aiimor trae- tracheal required
nkmmzlhmmﬁa:; -~ tabe
[t

-
“Rastertomp—1st plane Muwcle reiusation mot
ey

~
B ptrnocsmmy—Low et tad e frd plame) masche

™ Gawne—Lover tad or ted plese; muce -
Bratien reuired.

Appendecimmy—tad 10 frd plane
T S~ cmies, mpper o
ewtrrost T
Fomoral cad Ingeraal [Teramrrbepby—tod
R 2t L T
fretidiinghfiol
viers.
it P i Yo o T ~
wal, tad ad 3ed plaae. ol

Reciad—Fox sphsncter relaxatim, 2rd plase =

Fracteres—For Lomes tached t small mae’

cles, 1t phise U Large smsclen, tad plene — \
- Traerrhephy—1ot plase far £oall mumchs tud plane with ke wrw-
Faunow and Drevage— 101 plase far srperfeind slmcomes. e, orres, 12 plane oge tracks, fad plag

Nequirements for individual cases vary with subject, anatomical variations, and requirements of the sargeon



SO\E CLINICAL CONSIDERATIONS 181

DISTURBANCES OF RESPIRATION
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ANOMIA

In acute anaxie three stages may be discorned (1) A pre-crins sage—occurs when approximately 12 volumes
per cent oxygen u prosent m artenal blood (2) a ctrewdetory erists stape—oceurs when approxoately 9 volumes
per cent are present in arteria] blood (3) a terminal stape—occurs when approximately 4 volumes per cent are
present In arterial blood
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TYFES OF ANOXIA

1 Anonc—Amount of oxygen passing through the alveolar b i to t letely blood in
vascular bed. Content and tension reduced

l.Wﬂmldmdehmdtowhmﬁomtduehpuorch’ruhh&mttntmdtznnonno-nmL

3 Amemic—Amount of oxygen carrying pigment reduced Content decreased tenoon pormal.

4 Huiotore—Ability of cells to ntifize oxygen reduced Blood arygen content normal or increased

CAUSES OF ANOXIA OR ASPHYXIA
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LFFFCTS OF ANONIA ON CIRCULATION AND RESPIRATION DURING INHALATION
ANESTHESIA AND HYP\OSIS WITH \ON VOLATILF DRUGS
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ALTFRATIONS IN PULMONARY PHYSIOLOGY DURING GENERAL ANESTHESIA
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RESPIRATORY ACIDOSIS DURING GFNERAL ANESTHESIA

DEFTNITION —-Elevation in CO; tension total acads of blood and decrense in blood pH due to faulty elimination of COs.
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palnosary perfasion, shetruction and etber mechaxics] factors. II
hh

I

I

!

Pupdi—Ne chasge b size. Activity of ocdder refeses
/ dieniwisbed due to effects of carboa darkde marcods
I/ on ancsthesia.

/ Hoart—In ik degrees of acklasie e chazge In severe
/1 commmarked bradycardi ad bregularition in rhythom
/ I’ ocear Tncreases {n amplitade of T warves. Abrwpt de-
j evormin COyiony carm cordinc samdst or vemtrice-
Jur fheillstion. Gracmal decrvase wuy nat. Contractile
fores of the beart docrrase] in srrers ackdotic sates.

thosition on the heart, Biond Prosrwrs—Periphers] rectasee e
creeses a1 CO, tewsion becomrt v

. vated. Fresscrs elerated. Abrapt Jowers
c.;::;ly—hhmhmhnhud-bhym’ ing of COy temslon cxmeen raddem re-
ducties i blood presere below base-

Eine—hypotrmsion reaits, Dlinstelis de-

Bon may be guspieg b serere states

direelsr OOy Teurem—Flevsted. May”
Fow froce 47 te 190 mus. Hy in severs

sates. Average iocresse 15-20 mm. Hy
bare mormal -
T Ariraiee—Diated. Effect perssts afler
whtkdrawal of v OO, Contributes t
bypetrasien after recaeval of cratrl vam-
commirictor debve.

CapBlorw—Diated by COy excem. Con-
N tribetes Lo Incrrased esting.

COy Ot put—Tatsl eotpet derrensed dme 1o
Imcressed metsbefiom  Comcemiration of
e1pired gus boereases, ¥ ries with degree //
of veniiation (4 85—3-4 aarmal) 7

1 bheod pi1 decreased be-
low 7 Placasn potmssiesm ars 3oy reach
70 or goore BLEq Peee bant buto wrioe

“Efuct of Pordun—Lateral and sther restric-

K-lw—l-rm.dr-rrﬂh.-l-dd.h--l
tive poskhoms faver wicstion of COy b7

remits Frobongrd respuratory scsloss
'-!""I""‘ metibebr ackloms Kelone comsiny makdiniribotien of pertued bleed
baces met pucreasrd p \ and shreolar e,
’/ hN body tem-
Risa Trmperatere—Eherated due t peryb- Bedy Tomperntorr—Decrensed
el visadinlation Cynmmwm tarnt m face peratory favors OO reieation due Lo lo-
crvased sobubikty plossss (kypethermi)

o adequate Oy betake
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THE ELECTROENCEPHALOGRAM IN ANESTHESIA

JEFINTTION—The beain produces electrical actmity measurable in terms of potential. Electroencephalogram is a
graphse record of the sum of the voltages developed by individual neurons in a partienlar area of the cerebral cortex.
Usually the actn ity of an area of the cortex 1 measured Ongin of electrical actmity of cortex not fully understood
Presumably rhyvthms represent fluctuating potentials produced by dendntes \linute electrical impulses pasung
throogh intact skoll and scalp are gathered by electrodes and conducted through smplifiers. Ampldied current operates
» system of levers which records varations m mtennty of current graphwcalls with ink-writers, Current rises from
rero to maximum, reverts back to rero many times per scc., reyulting m & tracing consisting of waves called cycles.
Heght (amplitude) of wave is governed br voliage developed \umber of waves (frequency cycles) varres with dd
ferent stages of activity \ormally three wave patlerns are noted. (1) Alpha (awake with sves closed) about 10 cyeles
per sec., 50 millivolts—obtained from occipital areas. (3) Beta——20 to 30 cycles per sec 510 millvolts. (3) Delta—
110 5 cythes per wec., voltage increased 20 to $00 mucrovolts—occurs 1n sleep and in pathologic states m awake persons.

HISTOR —Elkectneal actmity first noticed by Caton (i875) Von arxow first studwed alterations caused by chloroform
(1800) Hans Berger (Jena, 1920) founded scxence of chectroencephalography Gibbe and Lennox (1837) suggested
3 hal mght be appleable to anesthenia. Rubin and Freeman (1040) studied changes during cyclo-
propanc anesthesi. Braner and Finestnger (1045) studted effects of barbiturates on cortscal potentials. Beecher and
MeDonough studied cortical potentials with scventeen anesthetic agents (1839) Bickford and Faubconer (1950)

faefied electr halographic changes produced by ether and other anesthetscs.
CEES IN ANESTTIEBIA BASIC CITANGES IN PATTERN
g;fﬁllpﬂun!hklht;:: (f:.rl-[.‘r- Mchnplll:‘plu-mmtmatoniy
Sopprendea Imcresse 0-30
tiraal Lo Cow iy o e v, Chages W T 2 filuariiion

Tost.
(6) Fost kow voitage wares reperbmposed
) oo backroon] of bigh volinpe, Fow Ire-

——— a
Wi b
A
T i O ot VF‘NH“*WA M P

sow rhythm occurs In over
‘Wﬂ“ﬂv 2 omr

faf

‘h‘i‘ﬂﬂ‘y:‘dﬂ.ﬂ wot ebstaimed ::c.-, 'USES OF ELECTROENCEPTIALOGRAM

Lz 0 the fallern g proctace sirong pa IN ANESTHESIA

temiml snd envme artefacts. 1 Duriag whole body prifusco te detert

(1) Morement of the “:-‘_wt&-lpnf-inn.

() Tmpeoper placcnrnt of (he electrodos Bseces y damtee after ames-

sc)nq‘-uw,,m: lfh);ﬁ‘ﬂth‘lnlnmh]mncﬁlhydn

{0 Meoremens 4 Todetert chumars in drpth of ancrthenis
Memraent of e et e =gt

oorent.
) Cardiur current amphbed # For the we ja cllnkcal And lberstory
stndy of Dew sgents, rod
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TVARIATIONS WITH INDIVTDUAL AGENTE
L VOLATILF ANESTHIETICS
A Gasres

N atrous Ornde—T0% N, m%o,.rnanm_
forms of 570 crcies per -pu-aw.u:.
Ireqwencies by dow v ml—cmiaper-rlud

crease in h lawllﬂ k
wot sren. i
Erkpene—fuppressiam sicadlar to mitroms cxide

Crdomapase- i levels o acivy Pt e sl te cther
Aedtimts Jom. Lavel V1 abaent v vesrofut Tne ek, -

Xenon—Yrvvis wot differwotlated. Total soppressiom mot eeen.
&hmhrﬁnhmmwnmw
ncen,

B. Liquie
Dln-&ml.-nh.
ﬂuu n:h-uq).

Levei 11 dew
Tl ompeas FEaD e o o e T

Favel ITT—Rhythmicity Mixed patters appears Slow
waves wizh faer mdmmmw
Ne sopprewion.

Level IV—~Buret sappeessian appears. Masherwm durution 3 me,
W v #4 epeles per aee Arm.u-pxnd. 90 sicrereits,

Level ¥—Toress la roppromicn thms 310 e, Interreniag
prasyen

wavry single, sceaDer
Level VB—dstivity teduerd Lo lowt thaw Lz 10 see. Trreymler
apitude showt 70 microvolta.
suppreesion. Act loos tham 29 micro-
eSS it 4

Durtngl Frher {3 incthone) —Chamification of levris not available
bomane

Plasrscimyl Ether—8ix pattoros.

Patf s
A Y

sctlvity 1323 eyties per

Puttcrn [T-Frrcweacy 48 cyvies. Low refiage wp ta X0 wicr,
ToRs Rpindics of 6K se meperimpeard o0 [ant scthrity of

Pattern HT—Fast backgrescnd activit crawe. Docalust wares
barease i and trequency Repuier  ves 3 cyrie.
Amphtude 152183 micteralte

Patters IV—Irregelar large show wates 100-900 sicrovelts,
24 cycies pet sec

Pattern V—Dominant feroas fakly requisze High veltage, lomt
dersilen, every 1€ sec of 1 e Vo
owcrevolts, on faster waves of 35 cycles per
e, In aopitede of £3-75 mderovelts

Mm"—m&-nnmmul
veu of 3-8 cycler per wwe Dee
cruluifrmUb

Chlrafor—Bix leveie.
Lavel 10w Mgher
(ARSI i v m o i
Lavel TT—Low voltage, rapld acthrity
Lavel ITI—Low voltage actirky #0-80 crcies per aee.
Lavel TV—Diekia type waves, Show rythm whth bigh voltage.

Level V—£0-30 cycles rhythm eod, stew e domimast ap-
pears.

hmﬂ—-b-m-.h it nde of slew waves and decrwise In

Tricklerath plone wich nilrews arvis—Three Jrrels,

Lere! I—Amplitude dicaininbed from the wake traciog. Fre-
amrcy increesed Ay amlpesia and uacaruciosenes snse.

Lavel T~Riythmic L-?‘-b-nmh st ncde of 100450
microvelts, frequency § ta § cychey pac st

Level H—Froquescy lew symbtuds hlch Nhythumicky die-
zppeare.

Fthgh chiuride—Tecroamd treqmeoty wad acrraed wplkade
Flmahane —Sevem bevels
Level I-—The waking wave pattern chantet to fast, low rellage
1390 eycies, 10-€3 micrerolts.
wn—ﬂnvnmumhmpiid-nmr-v.
low veliage sctivity superiospased.

lndm—sba--mcmhmn- Ampktade 5-160 mcre-
wolts Fast activity dim|

hwll’\—-hd-rdvtyd'-ppnn -m
-’ lr-v-mrledl""P"R'

Level ¥ —florw waves 1 eyrie mepltude of
micrerels, Toatir 1 Inu—l-
:.d.au—-m 8 ek per s

-8 sec. Interpored
lndﬂ——m-vnvvlnqvnz‘ erche ser &4 e, Tt
eolis. Burst seppremion mppeart.

Level VIT-—Complete suppramben s3d alwrace of w2 ve forme
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L. XON VOLATILE DRUGS

A. Hypootles
Amplens Hydrate—Decreased sctivily Lavels not deseribed.
Barbuturaior—Bedative dases o chasgr
Phrnsbarbial—Large waves 14 eyries par sec with slerp. Burst
sappression with marcashs.
Thapenisl —Firs levele.

Lerel I—TTigh ampBtude T5-80 microvolts, fast freqwocy 10-
30 cycles per sec. spky

paikiomy pic pl i i e
I t to
TP mivovols Fpdky = ves with bregolar suepheods and

frequeneies of 10 cyries seperimpased o slow waves

il ey V3 creioe Bevend
e 1 wre t

cyeles merging bt mext suppression.
Level IV —Marked sappressien 310 soc. Activity shoflr t 1
bat lane amplitede

lf'dﬂ:-ﬂfﬁ'ﬂ!mﬂm_.mwkud-h&num

Hydrarprams ( sdridl)—Pocr levels
Lerel I-—Bupperasce alpla activity Sow w ves 4-5 eyvles per

T B T T
Y

Level [II—Burst suppressien several sec duratios.

Level IV—Widely spaced barst of sctivity of lor than £0 wi-
eravelts, appeartag b flat trachuy. »

R, Karcotnes
Morphne—\g sgnifcant effect. Amalpesic dosen
Miethadon— A nalgesie dosen mo effact
Mepordine—N cffect

a—( mom ) Bk activity mdeced by indravenom
-
hkrﬂmlg-:mamnm..ama:inm
C.‘-H.,
Aemeyrde—Teverts patter bartdtarte to wide
[ttt el sbogrian i - pmi g

LevaGor pacn—Piurther shening of when
(o Yow piedet il wile Bl il

Cofoined\ offecta

D Mmcle Relaxasts
Curere—No effects.
Erytirestras—No effects.
Galliom rne (Flaredy—No effacte.
Decametionrem—No effects.
Bueringl Chatne~No eflecta.

E Miscellanescs Dregs
[Ergobemme—No sllects.
Mustamine—No effects.
Fasepraern (Pitrmrin)—N  offects.
Sodiwm Natrde—No effects.
Phangplepkrons (Noceynephrine)—No effects.

Epsnepirine—No ellects.
F Prusosdicxtion

AT-—]/IOD—I/IH grain LY comses decrense In voltage of

wares, [ by barsts of kigh volage werw wkh 16

cycles per 2er. wppear at 10 euc. batarvale, 1-8 mc

Anaric 4 T

. prere
Hg. Vasogsreasors restore rhythm toward mormal
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DELIBERATELY INDUCED HYPOTENSION DURING
ANESTHESIA AND OPERATION

SYNONYNMS—Controlled bypotennon Hypotennve anesthema purposefully induced hypotenson
DEFINITION\ —Deliberate indoction of & dllp:.nty between the arculating blood volome and the size of the vascular

bed. Accomplished l)dccru.-ng
by denervation of vascular innerva
RATIONAL—Tolerance to
mstance lol lrmrn: e d: dthytd. Normal c-p

m
lyuohcbloodpnmhredmrd Pcrfnﬂonrrmms

HISTORY —Vorton (England) 1000 used tota! spinal block for operation Also Roster (1928) Jonnesco, h
surpeal procedores. First used by Gi and
nelﬂrﬂutdgGUlu B:JINB Davison and Elderly
thiophanium

used 1t experimentally to study shock in
1940 by technique of artenotomy Total spinal
(England) 1950 used hexamethonrum and Nicholson,

blood volume or (2) rth“ngnmhr
tion by blockade or chemical agents.

Hoodlo-lppuntnbepuicrhmbjecunthdmmdlpen'{.en]n—
u.mm.

hy decreasing periphers! renstanee

ressire remains
Andperm.\ubloodtoﬂovmlhough

ollatedht and
Hale (Crile Clmic)

and Ci (Arl: for

ganglionic blockade Bromage Hingson advocated nse of pendural block. Phemister first demonstrated benefit of
vascular denervation in rabbits,

INDICATIONS SURGICAL
(1) Te obisin dry feld”
() Conserve blood (rare types)
() Bechwce srgun teselom (brala, Nrer kidney)
(4) Avold tranafosloss.
(3) Reduction of intrsvascalar tension.
(8) Conirol of hypertenstrs crises.
(1) Obtwndathen of antsnemie stimall.

INDICATIONS MEDICAL

(1) Combet paimonary sdema.

(1) Decretse carshrevascaiar bieeding

(3) Decrease vvooms ceagention In cardise fallere.
(4) To decroere sympathetic ever-sctivity

(5) Te combat pain due ta vespasn.

BTTES OF VASCULAR DENERVATION AND METHODS OF REDUCING BLOOD VOLUME AND PERIPIERAL RESISTANCE

Troea axteneene
ety ek by b
h et ot L\h wta Not practical for

A-bu-ur(‘

Hodnllory Combers

(2) | assmader Cenier—] Drpru-edtqru--
of morphioe)
r.-dnﬂnrlﬂ(mln) ..-Lhnﬂ:

(&) Feardiatur

- s Febroe—Blockade of t-rmnﬂ.-ﬂ
awthe s they emerge {rom the cord by { ) tetal
ol Llork, (W) bloek, () eympathetse ruagien Teotal
ol o rpatmea] block beestle rangima block

Artosemic Gempbe—_Chamis]

e peire s By VA i o Rl or e
Jl‘i*' or wperation.

Adrracrgic Recopiors—Blocksde of
7 thetie cloctar o<l by (T gt

S
et sare (Tidamiec—Not o
P it Lot

~,
\\ﬂ-f—-Dﬂ-'\'- lv""'“- od
"’““"""““ﬂﬁ. um,w

UNCILANGED [NITMLLY By BUJCLADF.
DECREASED LA

Bﬁnlrd—o—lkrmadbyvhhdn'ﬂ-'\hdlnﬂn‘ld(lﬂﬂ)
Objectiomlle breamw nervelion remains M and imdures vuse-
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PHYSIOLOGICAL CHANGES DURING DELIBERATELY INDUCED HYPOTENSION

Pipchomte ot it ol changes = Eper—Paple et Aecommolae . Dirrd v doc 1o €t
Bloacen operatbve; to anoxie, mask or
: ] Lhu’-bd--lmhn':ury v o

]
Cervbral damage fsvored by beed-op poeition, i Suwary (landr—Becretions decrensed.
A
z
! Trﬂ-—ﬂoThdmmymdwmmhmhlnumbu]
§ l“'h-' ¥y
/
/
I Yy

/
7/ Homt— of myocardium decromses
Toque—Active surixg spimal end epidural block. Gas- 4
e Hackaca prevects truaseheion of (mpaet,,_ Tl 3 el g il e
~.. / Gehenia) Stroke volmme e to activation

/o Bulnbeides reie Pabe increased
/  moglodic (gl Btroke
/ ted for

Y T, S b
—re
x und afler bypateason. AN Froms Froes—Right swicdr pev-

/ eare increased. Venows retwm to
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CONTRAINDICATIONS COMPLICATIONS AND SEQUELAE
(1) Arterionchroms of 1 for Teesrle. (1) Terworrbagy postepcratively due to lnsdequat  hewsastasis,
{£) Eserntia] hypertemsion. (%) Proloaged carvbral deperasion postoperstively (anosin}

(3) Cercben] dasage doe to lnadequute perfusion

(3) Ementinl kypotemsion, or theck trems
- - (8) Throribosls of major veasels, particularly the cerebral, coroaary

(8) Hypevolemla. P —
() Ameres. (9) Aryotele cue to Buadespente perfumion.
(8} Impaired romal function.

DISADVANTAGES AND OWECTIONS
7 Liver dpsteaction. (1) Clrewlation tiow prelomgn! crostag A.V diferrace Lo be widened —
(8) Cardiee discases with imnpaleed myocardial fomction thesos anouis way rewalt.
9) Pelycythemia~thrombi may resalt.
(10) Adrene] deficiencive.

(#) Lerwveraibhe shack may devriop.
mmumqummu
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TYPES OF SURGERY FOR WHICH EMFLOYED
1) Newcosmrpery
1) Badical sargery for melignant disense

{9) Femstration, mephralithatomy and olber precedurs requiniig o
dry Beld for vectesn.

DRUGS [EH)

ADVANTAGES OF GANGLIONIC BLOCKADE OVER
OTIER METHODS

(1) Grrster eontrolnbility
{8 Revermt with ephedrine, and other
Premors. te adreneryle remaine fetact. i

® lhthdluhpnlun-('ﬂﬂn(-ltﬂl‘&w)

ARTERIOTOMY

Dwcnphos—Blood druwn from radial srtery into elerile recepiaele
with o Later Oosing dimmminhed by vasocmastric
Oljactmms

(1) Paripheral rasistance incressed. N vasclar densrvatos

(€) Lrreversible sbock may orcor

%) Artery merticed—guagrene of hand possible.
(l)wmhn{d‘dhmdﬁmmw

(5) Reletiraly canplicsted sad thme conecaning.

PRECAUTIONS
{1) Limh period of hypotension to coe hour or keee—irrrrersible shack
mmy develop atherwias,

(1) Avold premeere on expessd parts of body—meerosls may develop.

() Indwes aad oaintain hypd.-dnl-ﬂnndhrhh-uhlpr
Clackyphylaris 1o dreg may deveop
without efect)
(4) Bestors blood premsrs to momotemdire level st comchmsion of
operation—visalise bleeding polnts

{8) Replacs blood e lost.
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HYPOTHERMIA

HISTORY—First observed by Walther in rablsts in lm Reported by Britton in 1922 Temple Fay (Philadelphm)
coaled narcotized patrents for treatment of cancer McQuiston advocated eooling during surgery n 1047 James Arnolt

(Aberdeen, 1847) used cooling for surgery
DEFINTTIONS

TOTAL BODY HYPOTHERMIA—The deliherate reduction of total body temperature accomplished by inactivation of
tile basal

the heat regulating temperature by a central nervous
nareotic) and
Used for reducing

from a home oue to & poikilo

HIBE\A’HO‘I—T& voluntary insctrvation of the heat

t body tempersture may be reduced to decrease

ARTIFICIAL HIBERNATION—The inactrvation of the beat

t (any volatile an

fystem depressan
the body to cold envronment (water bath cold air eu-_) Just above freesing temperstures
metabolim of the Lusues. Inactivation of heat control mecheniuns converts

TR R T

hngcwtu-ln:non.hlbﬂmhngmnmdbydmp

enothiannes) and rrducbonmbod&umpcnmnbyhnd t to the environnrent. Temperature reduction com

parldrtly’ dlight. Non-reversible by

REGIONAL COOLING—The coooﬁzf to low temperatures of an organ (brain) vul
entering that organ.

of the circulation by cooling bl

HYPERTHERMIC ANESTHESIA—The
Iimb in ice Demgued to obtan anesthesn

PURPOSES OF TOTAL BODY COOLING
(1) Reduers mxctabolien: of tissws fa procedurss bm which lacbeoabe b
axticipatrd.

(1) Redwees cercbral volume fa pearestrgics! pracedures.
(1) Beduees hody terspersture fn byperpyresia

cooling of a limb
y cold. Used for “ph; cal” amputstion,

ble to 1schemta dunng ocrlus

occluding the blood supply and surrounding
4 Akcmﬂl]hﬂ.cﬁ‘uﬂlkhfh&ﬂhr

é‘}i’nﬂhﬂnmmbylﬂ—lﬂ
4. Feara! peritomsal perfosion with mEse.
Bow

(4) Hedures blosd preassry—posaibly protects against b rha i

DISADVANTAGES AND TIAZARDS

ot
%A'ﬁ“ﬂ‘

Large yoleme of sobetleas neeced
& Gaatric er coleai lavage wRh kv water

1 Cardise britablity baereased bl k
oy screr
2. Resplratory acklesis occwrn.

2. Uncontrollable kg mey cumes cosbing to kethal rengy

4. Tharee damegy may eceur Lrom pressers, Hreetlag with saperccobed
few or heet em rewarmizg.

& Reurmaiag slow aad Sficah
* nmmmmummmhukmulh
] Cmmnmw

3 Reactionary bemorthage may sccur

METIODS OF COOLING

&;Nalm-l.rdhbl‘
7 Remaring blaod cocling and retursing te bedy
ﬁquruﬁy rallable
Temelysls

tiom posdhle
L U of drag alone jr-ﬂhd—

Tespetature fal dowly )
§ it

Extrrme bew tempernture not sbisimble
3 Region! cooling. Extremity packed i lov for t 3 howrs. Uaed for
Lypd.hr;drnu(h—!’ md:-—undmn

REWARMING

rewirasing eccurs st 1°C. per beur aversqr Sicfrms

at ST —conacioumcw al wilh syrface warmag
‘experatey wny eversheot ad contmme Lo tiaw sbeve marmal

wml.i.u.u«nuu-dmm Blowd

2 maramal derangements

 evereme Iquerdendﬂ_Tﬂdhl—r-nad-—rlh
rewnrwing
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30°C. Lom of con- _  Cercireapinal Flwd Presewre—F m-mw:ummm

st H 35 (shthomt ancethesia) Below | | indoctien of anestbesis, mtnbation or
i -« :"E didated. Al perceive Beht dippears ot ¥7°C. Cormesl
to
i Al oot
|

activity Noa-biber- Eer—Tleartng dimppean st £7°C, Cogtrol of eqelf-

/7t deappeans el epproyimmtely £7°C
/
,/Iph,u—wmmmm

! ectouly of Mcow meembrane may remch from
7 7 F"Humm-dhumkb-n-be Bed:ubqa-bd
-y atima Y

Float Regtatag Cember—3tmt be aactivated by drmgs to proders cooking
Hmm\-vulwiu dow’ Teaters center te
[

Revpirsiory Crmer—Deptotmed. Tnactrated at £5°C. Ar
ticll Fepinbon requined. cxwes Te-
mpirstory atryst before tirculatery Etber atimplates
loealy Apses doed Dot Frent befors cardlac arveal.

\

Coretrd Body—hctivity deereased, e o e e e el N\,

AN

\, ! I Hyert—Tate decresses, Cardme outpet decrosed at

L-p—wl:qnuivnd;l)diﬂuludh*lh N . oty T, Cord et e 1t

oA o l:c[: Tocreascs t m—"ﬂ tion increased Fleart contracts and
trasperstyrels Drysackrrd Tocressed ] larm e comphetersss. Cooling

m‘_m e thom Moy caves lalosts, of metabel nc-:d.mgmun,h.

hind ccrers at 15°¢0C. Flectric defbriation

EBuit withont twn batieted by

meehasknl sthealation. Net precipated by over

Fodden taerease 11 piT from rapid relief of acid-

Hhood Sow wok.

ractions sowed. Re- to deterrning
el«d-"d_-.p ‘viny! //.mnunuchﬁn.dmuu.z
Drops slon y taeta bolimwd vasomuan,  Derreases
glnm...,'{. ~ whh cooling. Returne ts worsl
Ra-
Boms to Heninithed — —Vomat Proww+—Variable Ducrrases
bt et o o whier resarming

S Porigheral Reistence—Increassd o to
T Use of procea!l ancativess Lonthe
decrease yamcoont riction

Tiduey—Derrorse ja wricary Ahiedw N
e ! emprratures moce
B ol ow ‘acrarste des of cardine tupers re than
brrd rem] darnage froce lachewria of .~ reetal
md by ooctading -
mmmm e Blosd Velmma—Decrresed.
B 2t $TC. Procim] txbolar activy decrmmd by trsvewation of Bxid Bis
&?Wﬂm ———
TeADper m Bload—
i ey btiiien
5 I WBC afernard, Hemrriage
m""“nﬂvﬂ—__ Kol Loery cormathar
L3 )
ot ‘m emficient Lo de- ot e Frpophids

Bedy Temperatme—Contlnen o7
T to dritt after /

\
Plorms | deme—Dwaloibed abost 10%. Plawas trapoed fa some
pidor R~ oo tn some of

————

T ien: fte. Adipowe L tends ! 1
thay, ™. t sofifily Childrem have B more ~—8hn—Cherry red colae during—pale dwing and muroos
i Ih‘:‘tﬁﬂndﬂlwhmw Mory mul ?‘hmun:'_krnﬁnymhwmh Lrrea
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COMPLICATIONS AND ACCIDFNTS DURING \NESTHESIA

Conralsums—Cromes wot definit 1y evtabilished. May acvowpeny  pode,
i iom of

DMhrﬂ—Ovvrdo-r-hnnlhﬂ:dnnwﬂ-,mdmpn

€O, excem or botk, er follen scckdental b
overdemage of local aaesthetie [dinpathic type weally sccnrs B fever
ackdacks, nd particalarly if 0; esrew are present. Catise not ks a=
many Uheories te explaln H—pyrevm, beereased cerebral vasculanity
hypoculermia, hypogly eerla, krtosk, atropine evrrdomge alkaloh,
Liopanties n drags, cerebrul edems, scapmia, Dewrolozhn, ete. Nome
proved. May be doe te direct stmaiation of motor centers by dreg
(vimethenr) \

“Crrrbral {crdest™—Sigry variable meeqaal pupdhs and
ficckd paralyms mort common u wptocas. Ancxia or
byperspme mmy preopitst b hyperiemsive sb T
Seeta,

Prolomged Second Stoge—Unantblaciory precsidicatron,
ebronic akcoholiwn, resplratory sbetruction

~

) omitiag—Ohcrwes during racdurtion or . =
malntensnce If paticat pasers imte stage

Tl Fall sowmch »d thangrs of poc-

on predupose

/7
Reprrpiatm—Uccnr denag deep wealhes
xia Coesrson when pastric dilabatis arin-
teslnal olalrecima rv preeest  May
enwor drowaiag

Tweats g—~Wartn envwoameat, reprsiery
elalrectym, prolaaged ether saesibes

- /
Uneywal P p‘-}:—Und/rtfr-ﬁud.,ip of crrebrovascular sccidert

1o
Salmatren—Premxdication sdminstered too rarly Mt or lasicwral im
queatity /
// // /
[ [ /ot tam, death of waknon n sriginl

bt s~Fradden
/ /  subjects bave hyperplaca of lymphokl tiwee of ex-
// buged thywrm seen bx young sahjects.

Tackpearsre—Fhock, blood lar, etresire atropee ot
partial reapirstery obetroction may be tumee
/
/
/ Brad) comrd by drmy,
anoxia er beart hlock due to pre-ezisting
o

| ontncular Fidrulatom—Resalts frem In-
croaaed enrdme kritabilty iodeced by
Tncresned

bion, of exoplement during Enchection.
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Revpératery Fodure—31 y be cawned by overdone of ageat, over-premedic Epistari—Troama from pasl alrways is mort frequent oo

aation contral effect of anczia ew medulary center; puralysle from /

overdom of hecal awenihetic ay fellow elreulatery fallure from shock Asprrairom—The presence of veakitn, blood, pum, Hrmphokd tewoe in-
hmmbbodb-mm-km\ straments, boow teeth, cte. In Uhe slrway may lodge im traches and

\ Tronchl, Becretions sr biood I thoracke sargery peses from pathological

seeretions portion to healthy portion.

Apmea—3ay be croaed by~ \
(1) Oxygynation sad remoral of anoxie sthowakw of \

carothd body b cvees of respleatory deprvwsion
froen oversedation,

(1) Overdiskentaem of alvroki from pesitive presare
() Appremcosiy eshject may hypreventiat during

sccond stage cxnsiag ecspos or comblastion of ol

refes Ay cxme . (Overdomge excepied.)

/

/

e CO» excwem, awkoward pow-
?denﬁmm
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CONIPIICATIONS AND ACCIDFNTS DURING AN\ESTHESIA

Courulrens—Cuuses mot definitrly estabiishbed. May sccompany  natls, Dlaed P pd—Orverdosage of ancutbetie dregs, anotia, ercemive stropoe
€O, exvem or brth, or follow scvidental | dacraletration or o scopolam /
orrrdoms e of local sacsthete Idiopathic type waially accurs if fever

ackdocia, 1ud particularly I OO excre are preweat, Canse not ksown—
soany theories { explain f—pyrexie, increased cerrbral vascxhuity Carpusl Pupudsr—Cidetermumed; shgn of errebrorascular acridest
Bypocalremia, iy pogls cemla, Letons, atropiee overdossge alkaloss, ! /
haparities b deagy, crrlnal edewss, scapals, wraroteria, ete \ooe [
proved. AT y be due t chrect stlmn] tion of moter ermters by drag  Salrwhew—Fremaediation sdmisbetered too rarly Wt o knwdScient
(viarthene). \ qumty 4/
N /
AN [///mhwhuumm

h swbjects have hyperplata of Frophedd tiese or (-
// Sarged thywn; seen In yoang sobjects.

“Cerebral {ectdrnt”—Sign varmlie; wmeqoul ppils and
facrid paratysls most conmon symptoms. Asctia e
hypercspule may precipital b bypertensire sub-

Jecta, Terhyeardie—Rbock, blood lows, extemmre atroplne or
partial reepiratory obstrection Koty be conse

/

/
/7 Brodycardia—Usmlly cumed by dreg,
rwww—lmummpm{w.—-. woxie ee eeart block daet pre-rrietiag
chrowe skoholwm, resparatory obulrartion P -
-~

Arrkyshaia—3lay ecesr with all types of
ageats and procedures. Mot frequent
with eyclopropane axd chiroform may
decrres cardisc owtpet which prrdis-

T powst cardue fallure

-~

-

§ apal Rerres—EBcited by sthocletion of
Kl of b, trackes or

Rerewlts | poen, cardiac arrhy thialae
sad hyprr or kypotruvion

cremed brritaldhty isdueed by
agents sach s cvclopropase  fucrramd
oapathetic setivity nd adrenln suipst

Femws g—Orare durmg Induction o1 _ <~ oy enbance ’

malntersnce o patlent pasers it stage

11 Full stomach and changrs of pos-

Uom prechivprse — — Aspstale— \nath, averdossge with fudure t
revrr o vag refleses,

Ve
7

7/

Repsrptstioa—{curs dunng deep anestbe.

s Common whrn puetne dilitation of

tesismal of trectioms are presest  \Day
o dresnung

Hyprricnnen—3ay Le enueed by hyp-roos-

Ia (from exhansted sovds ke krge desd

v ot ackled OO spresle offct of

nebeisr ageul  veormardriter drag is

Swvag— W rm enrrmament. Toral sarrthetie sobutionr, Rrer starale-
albutractm, predged elber s bens tian, or eaatrmen| duriag induciea
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Rerpiratary Frburr—31ay be cxamed by overdow of ageat, over-premeds Epsaru—Traoma from newl slrwsy fs eort frequent canse
ation eeatral effect of norie oa medullary erster paralysh frem /
wrerdose of lacal anesibetic May falow cirrnlatocy fallure from shock Asperatuom—The presence of vecaittn, blood, pow, lympbokl tesoe -
duet u-m-.Hnndb-wwmkuﬂﬂm\ strwmruls, Joow teeth, etc. {n the alrway may Jodgo in traches and

broach Becretions or blood In thoracic surgery Fuaars from pathologieal
\ secretions portion 10 healthy portion.

\

Apnm—3lay be caneed by \
(l)wmmamnmd\
cxretid body fn cescs of respieatory deprescon |
frem overscdation.

(£) Orerdwtention of alrroll from positrre pressare

reBox way cuom o, (Overdamge cxeepted.)

coatents may be paihed ootward cams-
dficalties. May be In-
chaced by bilar stimatation
Bpperpase—liyprapcia doe t ool
stioralation caxsed by agent, — ~
wiward positon, er ether comyprom- ~
Loy resposss to hyperventiation.
Laryageal 8 pocn—De te many canees—COp
exeenive or canister dwst,

Uscomephs—>ay follow muntpolatioss of
plrenic serve diaphragm or CO, encew.

(O"—Mdmmdm
atiord gy booes after £od te t10t

ots inftiated by Trewdeleaberg poctien ta -

Celadged and carried pending rerdlac decornprasation or earier

—y . o (el 1 ok e sremdmeg, o e
asdeinlotrstion of fuld.
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POST ANESTHETIC SEQUELAF

Fameraior Cratrr—3ay be drpreewd by exrrss of mow-volatile dregv
A\

\

Recperatery Center—3{ y e deprrsed by nra-volatlle \

dregy sdmimistered In exees of from camdatire ac \
i, ~

Fonchug Contrr—Emem and pansea comraon. May Le
durt anocie dering sncetbede, tffect of agent, chrew-
lafory diturbaaers or sacgus]

Langr—Atebctashs way follow sihun
£ 3% ey Relatlonhip (2 nevthes
3 not extabinbed Brancho-parwmonis
wuy bllow arpaation Long almeem
xay fobow apieation, Exlol (alr fut =~
o clot) may ocver \ed rriated € aaes-
thera Puloesary edrtne may evcwr
Relabiotmbop o anestiua doulitfal,

Deepbrera—Tlrroughe may sever Rels-
Lowbap t anestheris ot rotsblbed —

Lorer—Thepatitia follows mee of bakyraated
b devwarbons o emall preeeatage of evee. T T
Latent perod prrerdes saart of conction.

Kudnry—Rimal dema e wrcemiman  Jen kid-
»y i pot deuwd Obgura frgeent
anens mot romee

Eledier—\tony o wrmary retentum fre__
Tt -

Froct tr—Camard b amtaton from oertm,
rectal ether amd other rretal nevthetars

NWowad —Frmrration way {dow couguey
from rpaiton rospleoation

-
Wovad [ cctrar Raredy rmmmed b bovma
Toasa frrm merraerd aae due  droy -~

—

~ s
-

Eady Trnprewn 1 yerthermia el froew crrvtml demsse Inve
A Thewt Wk enbaen e Ve

e
St Palars ws) (5w epuns] aimatbowa, purtiralarty § b and G0
s

Cortrr—Dumagr (rom anedia er hypereapoia during anrsthema may
IS v c

canwe tuitchungs,
ard death may follow pevere cases.

Eye—Conjunctivitn cuserd by alles ing ctber and wihes
7" volatie Giquicds or secyetioms (o pase (1t the ryv

Trochee—Trucheith mauXy follon  intulatlons

_ — Pleryer—Pharpgith oy fofow tnam  caoeed by
sire yu or soction tipa

Haar—\nestheticn raredy cxme ssy wo-
table ffects after wfthdranal of drag

Knmech~Gartrit may follrw wee of ir
riatlng drwge, Gastric ditaties may
pever Aelationhp t encatheals pet

Tute sty pes—Dhatrntinn and even Brut may on
cur May be commed by mesthetie partly
e = and posteperative ardation

Fernr—Thrombods follos  Intravemouws ot
—  minkirateon of conerutrated siatiee

Blued —|}rtmooncrutratran  frrowest from

N Epfrmime—Gangrewe may be conerd by ne
Al yescremstrators wilh beeal apestbetics b

Mun [rtatmg drag prodece etythems Rasbes often foflow we of

womrnlatie drags, Salewtigemes emphrews may erow after foreelal
reatdation of bong o after erpirine, du- | trosms of (raplentery
trart n—nmﬂ».ﬂ-—-.—-lbnﬂybnwlq-.durm.dy
sobet MU or Ttreramstion of Larleimmt
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THF CHEMICAL ABSORPTION OF CARBON DIONDE
HISTORY —First applied to anesthesia by Dennis Jackvon in 1915 on anrmals, also in man (St. Louls, Mo ) m a few clmical
trala, Ralph M Waters introdoced  to and {ro” filter in 1923 Bran Sword and Richard Von Foregger introdoced
=arele filter” in 1926 Denedact in 1000 nsed sods lime for carbon droxide absorption 1n stodies on metabolism. Wilson
and Dewey developed granulated soda Jime for use in inbater m 1919
PRI\ CTPLE—The exhaled atmosphere containmg carben dioxde is passed through a filter containing alkalme substances.
Carboule acsd forms from interaction of carbon donde and water which 18 iz turn neutralized by the alkali to form
carbonates, water and heat
LCOATO—1LCO—SE  (hydregen lon) +H4C0,—
1 ~401T  (hydrexyl Na =N sodiara earbomats
pori o L e oot
13,000 caloties per gram molecule.
ABSORBENTS—Two absorbents are in current use—sods e and bara fime (baralyme) Soda lime for anesthedda is a
specially prepared mixture of sodium and calerum hydroades to conform to requi ts of hard sze and poromty
and mostare content for clinkcal use 5p ary ding to lacturers. Darn lime is composed of barkam

and ealefum hydronde Sodlllmefurnnu‘!bedapn-mthef;ﬂoﬂngfelt\na

before effciency falls briow dinjeal Kmit,

The sodium hydromde 13 the more active of the two bases. It ymparts greater efScuency to the mixture than
would be possessed by the Lime alone. The bulk of the absarption 13 carmned out by the calerum hydromde Owe
pound absorbs for mx hours intermittent use at £00 cc. CO; output per minnte.

Barum hydronde and ealeium hydroxade are Ided and compressed mto pellets. The barram hydromde
B more active and soluble than the calcium and serves as the activator One pound lasts six to cight bours inter
Nn‘”lm

APPARATUS—Two types—to and fro and crrele type inhalors are currently nsed. Both are satisfactory They posscss
the Lollowmg features, advantages and dismdvantages.

ADVANTAGES OF CARBON DIOYIDE ARSORPTION DISADVANTAGES OF CARBON DIOXIDE ABSORPTION
L Alews b etion of warmed and beat. bhalation
s Yapary—comserves. 1 Tocrveses complexity of apparstes for acmizietration of
:Ahnm“—mhmum ancnthenia.
‘th-m -.mdm miriore £ Posdtflty of haaling shallos dust.
lll-n-.{p.m.m' 3. Abmorbeat—ssy act &8 & catalyst and decompont sgweis—may fa-

¢ vor explosicme.
Mitrgnton sguinat water Jose throngh brogs 1. Escessive baut may be genersind by chemical resction.
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TO AND FRO—Connsts of » mask attached to s eylindncal canister and breathing bag Dunag exprration gases pase from
mask to camster to bag dunng mspirstion direction Is reversed, A closely fittmg mask allows complete rebresthing
of all gaser. Metabolic axygen requirement must be added.

FEATURES

Conider—3{mt acvammodate Hdal yolwoe of patient in the

Inter and [xtragramniar spaces for efclent sbworption. —_

.-

B 13 cma. Accorxmodates 200 £m. 61 8 baesh ke Erme.

]luuhtﬂﬂmﬁrlﬁhh‘mﬂhﬂrmn{mu//
rd

Maderiai—Meta] preferred for stability and to help daripat
beat,

Adrextapes of T amd Fro Fidler
(1) Apparates clome t brad aned accrsaible for controlied
(1) Gases pom wrer abaorbemt ¢ kv Fheid cient shmorpl
) Tospwred s bs warm.
{4) Mindaa! resistamce % vabves of losg tebmge.
(3) Apprates stmple Abarace of meckanical parts which may brcome
dernaged.

—

Trmperature—]  mask—88 te 41°C, when (O, output b £30 c¢
per aalowte

M ank—Usnally 150 ¢ —equivalent of anatemicel desd space

Ber—iTiten verage slse  Equivalent te capacity of both hurp
~ (aduit)

e
e

—

Renstamce—2 5 to 8 mm. 16,0 at 300 cc. tidy vedume at reaplre-
— — tary ruie of 10 per miamt  Narrowest aperieee b vstem
9 etma.

Drsgédramiaget of To ond Fro Fille
(1} Proximity t face lavors {nkalation of alkaline dwst.
(1) Precimity to face may canse rirewively bot guses to be lnbaled,
(3) Dead space from Bpm | sk becomes progreastrely grester seab-

mocbert b exhansted

(4) Efchency reduced i air space in caniater does not equal Ui vol-
wome

{8) Difficult ta spprovimet  nd okl om fare

CINCLE FILTER—An inhaler composed of a mask, bag and canister A valve at tbe inlet and outlet of the cannter per
mmts only & unkdirectional flow of gaves. Two corrugated tubes approxnnately 30° long connect the nuask to the canister

FEATURES

Camisier—Taier- and atragranuler slr space et eireel of be
grater thaa tidi) vekrme of pabent for epiberem efi-
chrscy May be greater but effckency fatis ¥ air spuee b\

broa than tidel volome A\
\
\
Temprraturr—Vatirs wemally £ te 31 C. tn mask st £38 ev, \
CO, actput per minute at £3°C. (43 ¢ u'(‘.hnd-ln)\
AS
AN

Adrescingre of Cirche Fidwr
(1) Inspieed guees rocker than m t and fre (291 $1°C.L
(1) Towmbikly of habag dust misimiord by bong tubing
(3) Essirt { maafpulstr—cuanter b plarvrd away e
Tace

(1) Abworptwn equally os effcwnl ae bo aad fre.
(9 Lewm  drad space™ in fubes from madk ts Mes than m
o nnd fre

Mot —Farae draign and e a4 t and fro.
Nag—3 thern.

Brustowce—35 t 8 pon 11,0, Mestly due to presence of
/ valren.\ ries nih types of vnlver.
7/

7 Felwe—May be mwmhreoms, dak sr st trpe Rosprositie for
resiianer

— Aperturts—A min[sracs of .3 cary for weglgible reabstance

Drosdoamioge o Corche Fiber
(1) Tebes and valren create resistasce

(8) Praibllty of crom fnkeetina ruhanerd by prescace of
1nbes and vabrrs,

($) “Reat prriach  mecemary for maxtwem sberption
eficiney | allew for reprwerstion” of scilvity of
s oawe

RFCENFRATION OF ACTIVITY —Sodium carbonate and caberam carbonate form when carbonic acwd neutraliees the
hydroxxdes, the former peefrrentmlly Sodium carbonate s soluble cakefum carbonate totally inwoluble Interaction of
soluble sodium carbonate with mused enbram hydroxide still present in partially exhausted granule yiekds fnslable
cakfum curbonate and regenerates sodnmm bydronde w hseh reactrvates the abeorbent

NalCO 4 C (M2 a1+ Ca Ty |
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FIRES AND ENXPLOSIONS

PREDISPOSING FACTORS
1 Infiommable Motenals—Most anesibetc drugs burn readily They contain G, 1 and O Halogens tend to decrease
Inflammmability Concentrations of agents required for ancsthesta (black areas) fall within explomve Lumits (shaded
areas)

i
=

i

2. Oxygen Swpply—Limits of oxvgen concentration required for combustion with anesthetic agent (bleck) less than
physiclogial requrements (shaded) The more intimate the mixture the more rapsd the combustron and usaally
the mare destructive the response

Eqoal amownt of ether
/JN‘“ - vaportaed explodes, ATl
< atkyheoe - ] === molecules combipe s ith
ey B oy exygen 4t same tine
o Stewrn and expanding

~ CO\ form.

$ Iguton Sourcr—Ignition tempersture vanes with mirtore and matenal some moxtures require Jonger period of
contact with wgnition temperature to self-sustain combustiorr than othera. The higher the flash pomt, the sfer the
compound In anesthesla, the ignition source msy be inadvertently provided by

Flanes Eleciredy Statwe Electrety IMscellaneons
Fipes Motors Frction from motsons of Spontaneous enmbustion
Cigareties Heaters people Oil en oxygen or srr valves
Gas and Xorays gases under pressure
Aleohal lamps Cauterves parts of equpment

Poor switches blankets
Endoscopes begs
High frequency umts tables

adbesive removal

4 Muuﬂwml'ndm——&nlnd-hpedmnummdmdnpmwpxuau:emﬂ:mmsbﬂnymvnry
Propagation in bonzontal directson greater than vertical Dilation with tnert gases (COy, Ny He ete.) kowers limits
of mfamumability becuse these ghres possess o high heat capacity or hugh rate of heat conduction

PREVENTIVE PROCEDURES
1 Trovide eloscd system—high humidity (65% discharges statse)
2. Provide adequate ventilation to dilate and diffusc vapors.
3 Wush apparatus with inert gas after ench use Rinse with water
4 Use pare agents—ether perondes bave low ignition temperatures.
& Avold sadden movements of personnel, chicking of metals, and fnetson
¢ Use mpark proof ebectrical equipment. Avod eautery and high frequency creuits.
7 Provide micreoupling—mterconnecting apparatus, operator and putient with hugh resstance (of 1 megohm) allows
. slrw dacharge of highly charged body and prevents sparks.
Provide condactive yubber
' te sources of statx clectrcity—woolen blankets, nylen and silk clothes, rubber soled shoes, b



Avegaiérs's hypethess
Aregudre’s ssmber

GLOSSARY

(U°A.) £73° below 0*C. At (his trarperatere molecoler mtion b believed to come

Frmage of & swbmtanee inte the interior of ancther Ly solution or
mummmhwwmwmmmdmwm
Reductien of Mood carbonates end bicurbonates

below Berwal
A smbstance which rieids kydrogen jece (11 ) a salxtion. Brally s sxtatxace which yiekis srsatom (T1,0*) in squrens
A mon-gocta! oglde which reacts with wuter to form ax add.

Az orgusic radica] baving the confgeration R

Effect canmed by stowaltaseoas admainietration of {wo swcler drugs reprrscnted by asithuoetioal avmage
Physica] dependance 10 & drag rreaiting [ the sbalinence syndrocse spoa » Rhdrawal Orpende ead mank-

A process believed to be pliydea] in neture bs » hich mokrcnles of 8 gas o bquid condenee or adbere a1 fhn, on the rar-
[ace of another subetance,

Term werd by eoesthetiots tp deslgnate an snesthetic drug.

Pathway for ioepired alr from Epe sad mostrils to ahresli.
An derired from  hydrocach

it m:mi:dmry‘l(o‘nm

An orpeaic cvmpones, drrieed from kydbocarhem, cootaiolag ——1 grovs
Open-chalx, orgrale compousds,

A siromg, water solble base
Phyviokogally sctive rebrtance derired from plants, seaally kaving & complex chrmical sirscture comteiniog nitrogen,

Radical derived frem an aliphatie kydrocarbes, produeced by remeving sne hydragea frem K. A radics] csanet exist alone

The abilty of errtule ehemenis to exiot bn mrory Lhan sme form, duw ta s particalar arrangrment of the stoms e mokrairs
An alloy compreed of merrury aad sar or ore mertsle, The metal dissalvrs in the mcrrary

A bitter princrple obtained frem  plaat.

Amowenis hhauthydnr-h‘pluvdhyunq{ml—(‘]—()

N1,
proxtuerd by replaring sac or more kydrages etoms of ammouis by ally] er armnetic, alicyeiie or beterecyoc
radicale. R—NT1—primary; RNH —secondary; RO\ —tertiary

A rubutance which dors B0t have or dors net apprar | bave  crystalline stracture

A puintance which pesarases racdicals which exhibit beth acidic and basle properties COO—R—NH,.

No units of serstbetle required for  aeslbesls

Ne malis of awesthetic roquined for Frepivatory [aibare

197 o, & kumderd miBonth of & crntimeter

The revidor after the clrments of water are abetractrd from 2 scid or  baer

A mbatance frre from water

A wegnthrely charped boat which s sttracted te the sacde (dretrade where sxidstion secun) C- Br- COs

Opprming scison of oue drug by xaeiber (seprtive srasation)

Group of comprunds derived (rom hrasene and rebated hydrocarbans,

The wamw of scorple siailer molrcules to farm compher molrcuiry. Ruch 2 wakon ks reversille sad rroaiss incomplets

X0 ~10%

The mmallrat wart of a2 rhrioent which takes part i the formation of a compound. A atom b s prartire snckoe rerreasded

by ehectroms

The wet preastrve chanys oa the warkews. Theid repersrnts the pamter amigned (6 the stom in the prrioche tabde

The weight of aa stom compured to the wright of an eryen stom taken ae 10 0M.

Defferrace tn vabumws et crut between cotrnt Oy of artenal and vewows Hood.

Tlypot bt statrug that a1 the same traprrainey and prewere equn] volemes of gaors contaln Ube sime swmber of mele

b
The swmber of madecudes b gram-medecale (D) 9 08X 107
18t
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E

(1) A kyttrozide of & metal wiich yiekds bydraxyl lons in solwtion and pextrafiees an acid to form s mit and water () A
schutance expable of comblalag with  protos.
The oxide of & metal whick forms & base wben Bt rescts with sater

‘The terxperature at 3 hich the yapor presewre withia o liquid eqoals stmospheric pressure.
The random agitation of particles of matter of wokrenler magnitude prochuced by colfwion of moleculer.

‘The smemmt of heat required to rabse the temperaturs of one grace of water from 14°C. to 15°C. The large calocie which b
weed ta watrithon eyoals 1000 calories.

A apparstme wed to measme the amomt of heat Fherated or atworbed durlng a ebemienl or physical resction,

C=0 growp, charscieristie of ketoots bat sl present In otber radicah.
[+]

J%lmmwdw&m

Tt change In the rate of & chemlenl reaction badmoed by the presence of & vebstance (ealled catalyst) which o ltonll un-
chaged after the reection b coorpeted.

(1) The negative elertrode of an electratytic cell (£) The elrctrode where reduction sccen.

A powtively eharged bon »hich migrates 1o the eathode tn electrolyria.

The stal of balasce between two chentical rractions procerding st equal ratrs bt In apposite directio, each wadoiag
the work of the otber

Tos prodoced by the waton of & member of sincple koo, or by the ¥nion of & sl jow with molecdes.

A mi which contalns conrplex boos.

A schatance which can be decompoard iat recogaived dements,

Additien of & mew groap by & biochemical trchanten to & chembeal sobstance whick ehanges iy physiologial activity
(ghyewe ond benaoke acid—brppario scd)

A molecale In which the bond betwren twe stecss s & shared eiretron pair rschas 1 CL H TL €1 CL

A process fn which by drecarbous of kigh malecular w elght arv broken down into sealier molecules by the ald of heat and

Ppressare.

The rofmiwrs premers required to Kquely o qui at the eritieal tenperstare

The trmperature sbyve which & gua csunot be Bqweed requrdles of the premare woed
A material which when dspersed i 8 digrersion medbos forms s tree solxtion.
Closed-chaby chemieal compousd (eycopropaae)

A disintegration of & chalm of carbon atows in & rtrpwise manser
Aase per mait volurae, e.g. grams per cablc cntimeter

Acid with twe repiacrable hydrogen atows bn by molerole.

(1) Passnge of molecaies through ovembranes (sach as In atveoli; (1) The

The vapor which comdenses s3d ba cxnght [n the recerver of & distilation
of conplex mobreules fato

apler

Thdkprr‘onalmmhrhlhlnlndbﬂmthlmlmtbw-hm"m%ny._y-ﬂh
ehetwical shteration.

Taxie—Anscarnt of drog which ceuses wnteward syraptocs n the vernge indivicual (sl fatal dose)

Mininom Lethal QLL.D o) The amowst of drug fatal to 309 of the saimals in experimenia) eonditiens.
Minionl—Smalrt mnoost of s dreg which bas theraprutie efects.

sproading spurt of melecules of puors or fuide.
tpparaton.

Therapeothe—Dose
A-ln-Mtnmdnmdmmhmaruu-nddr-dhlw-nu.—-l-—ml-unumdvh.hho

acida.
A chemical agent which affects Fring protoplams.
The force wecemmary t wmnmdumuwdmmunctnprmm-md_

A mabetance which koses sater of eryatalination when expowed te alr e, NetCOGHT,0—NayCOHO+ 9]
&:ﬂ::ﬂm.:eﬁ-ﬁ-ﬂylk:m s equivalent to 1/1845 of the bydreges aters o

roup of sebstsncm of Beuly coraplets stabflity whose chemical properties Aefinite
place b the Prriodie Table. ok of e s
A disperaen b which the disperses phase ks s Lrad o dinpersion erdem o a fuid,
Arfalag from semrces 3 ithin U orgexien.

alworblay brat.
mwa.mm;«&nwl&hwmp&hﬂmu-umuhdumuhm
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Earyme A mbstsoce bomted by Eving evls which possem cutalytic propertics.
0

Epory \m-mmzhm-ﬁ—

Equllbrbea A state of balence betwern }  oppming fores se procesmes.

Eregenons Arhing from withowt the orguniom or syrtem.

Erothermic by the evalution of beat.

Explosive mixtare Mixtere capable of extremely rapid of atwost iostantancoos combustim, the expanatve foree of which ju destractive

Extruct Canceotrated preparation of animal or vegriable drag obtained Ly soktion from soarce and concentrating preparation to

prevetibed slandard.

Ferestation A chanles] reaction accomplisbed by Fring cefls t Rurat coergy ansersbically aided by ensymes.

Flub peiat Lowest teaperature t which vapora of » liqald may be lpdted by & fame

Fioid extract Liquid preparation of vegrtable drug coatalning skeobol as selreat or preservative Each ec containg theraprutic eoastrin-
ext of 1 gm. standard drog i reprosents.

Floorescenes A prorrey in ahich fight b Leorbed and b bomtantaseomly reeadtted »ith altered frequency

Foam A dwperism bn wbich the divprryed plee s g and the dispersion smedrmm b o guid

Fractioos) distillsties The process by which two er mare Dqrocds of diffevent boifing polats ary sepmmted hy distiintion And cach fraction, s1 it
formt, a collected in sepurate comtalners.

Giyeesida Neutral peinciple » carbolydrut wsolecute fn bow uith oo oc more chemioal bodses.

Gram steen Atomde weight of aa ehement cxpreseed fx graces

Gram molrcsle The molecular  lght of an cleoent or conporsd exprewed fn game

Habltwation A coodithen charscterised by “prychic eraving” hick folox contianed mer of dreg.

Hallde A sbntance compoecd of a radical and ene or Dore Balogen  toms,

Halegens The rlements floorme chlorime broaviee and jodine

Heat of disseciaton The beat (erperwned m calore) expended bs the dissociation of eoe male of & sthetance [ote speciied pradurts,

Heat of formation The brat [n calones  Juch ke abworbed of Librsted donng the reaction in which 2 mole of  compennd forms frem the
wevvasry clements,

Hiest of yaporioatien Irat im calorkes required t & 2gr a2 wnlt welght of liqaid 1o the yapor state at a ghvem temperature

Hoterocyctie Cyeise stroctaee evmiaindag other elemsents brakde carbon fn the ring

Humidity (absotwte) The smomat of » ter vapor present per it velume of gag or air aben stwcuted st given temperature

Homidity (relstre) The actmal smount of ®ater vapor present in the alf o a s divided by the soasunt meceseary far saturstion st (e mme
trosperatere and pressscre expressed in per eeal.

Hrdrogeaation Frocess of adding kydrogen (U a0 wnetersted comrpoand)

Hydrate \ mystalline subsiance contalnaag  deflall proportiom of chrmdeally combined w ter

Hydrolysts mm-mmmd saht end those of 3 ter fwunalddlndh-~orl-ﬂnl-mhu‘}ywd'n-

Hrdreos (‘n-!éud-ﬂhulndrdth or varalde amocnt of water

Hygroscopie A ralutamce » bich almarbe moiture from the tmosphere

Hyperbaric Epeerhe gravity of o solution  hich Ja grester than that of spesal find

Hypobaric “pecrks gravity of 8 solxtiom beas than that of spiva! el

Idosyacrusy Abgormal e womaal ropotar t drag even U eviremsely momll doew.

Iadicatse A swtatance capalde of anvergooag 3 cobor chunge 1 deltarte hydrmgen bom (sr other specific fon) comcrntratioe.
Trrind frem tart of anestheua 1 attameent of (hind stage

Inert element An lement borated & the ere growp of 1he Terindie Tabde

Iuterfsce phase The surtare which srparates two phews nul w ter

1 L3 A atom er growp of atoms braring  postrre er pepitive charge

leniration The farmaton of s by itrraction of & sebdsare  [th  solrrot,

Ineelectric poct The pl 1 whork an eovcoon] cniowd e1hilots  mimmram of yuelling snd may be wearty precipitated.

Ise A pref s phared Leforr the name of 20 ahphatir compound wadeat! g branching of the chals.

Issbaric A solutern haring (v mme sl pravity  spmasd fusd

Isemerism Ut m bk tn camprarsds have the same rempraition Lat daferrat madecolar strectares

Ismera Mobrudes camprowed of the saxse swmler aonl trpes of twme but nhich see armaaged diferatly wribl the ol

Isctepes Atoms which s the same atmmx mmber bot dightly dffrrrat feacke wighty due ta dffervmees n wamler of pur-
ks a the murkt [ emally prowrss alraost sienteral ehemeal preperthes.

Latent hest The quantity of brat expereed m cabnes whck @ slnarted or Dlerated when  male of sebstance chang-s frem one stal

o amtber st fued trmprrstir ¢ g roaveTom of 18 £ of ier te waler st 0°C. rrapeiers 10 amlones of et or 4
alores per gram
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Lahnt et of yaporization

Law La ChateBer's

{

TPy
Peciodis tabls

" i fﬁfiéé |

“The amount of beat in colorkes required to change  unit mam of & palwtance exioting (n & Kquid form at & ghyen trmpers-
ture fats & vapor uitheat change of Thet beat of tration for water at 100°C. Js approximately 236
culorles per gram.

1f external factors soch ta ternperature and pressare dosterb & wystem in equilibrram adfostment occom In sech & way
Ut the eftect of the disturbing factars s redoced to & mbnlrrem,

Rotating the plane of polarierd Heht t befl.

Showing warked atiraction or sohubiBty jm Bpolds.

‘The process of softentog & sold by streping It [n & Byuid.

AMurgin betwren the thernpeutic dose and jethal dose

The temperature at which the sobid and Bquld phases of any pure smbstancs are la equilibrium.
h.kouh‘hﬁn}mnﬂacumhmhy&wﬁmto!ﬂum‘w

A chemie] which resembics anolber b properties but differs from it bn stroctere asd composition.
A solxtion In which ome gram-melecaler weight of sohet L diswolred In ome thousaad grams of solvent.

A sobution which containe ene mele of solute per Liter of sotution.

‘The mokecular weight of & sohsiance expremed in grems.

The exm of the atomic weights of all the atoms in & malecale.

An scid kaviag oor replacesble kydrogen atom in Uts molecnle

Reders t Nitroges—A radical be sttached to nlirogen fn & eompoond. N-tsethyl means 2 methyl growp attached to the
citrogem stom,

Nermal—Hefers to sirnight chain compound a-propene.

The sist of an clement at the Instant i fs Eberated from &

Drugs oblalned from plant or animal sowrees which are nexiral bn reaction (names emd with “in™)

Unlon of hydrogrn end hydroxy] fons te form wadimociated molecales of water

A solation comtabalng an active resqrut vhich may replace wote with, hberate, of camee to react with ooe gram of hy
drogen per liter

The procem by which lrge vohemes of gascs are sbeorbed by solids.

(1) The comblaation of secyprn wHb ctber elrments to form oxkles. (1) The process [n which xa elemeat galas electrons.

The messare of the teadency of o mabatencr o be orkdied to some apeciied otber sabstance, Eader mecied conditions.

The Jon ILO* formed by direct wnion of & proton with mater The mootam bon forms when an acki dasolves In water
The okd comerpt was that by drogen (H ) on wae formed.

Marbrmn emmocst of oxygen & given vobwoe of blood abworbs wlhen cquiibrated with xa excem of cxypen expressed i
e per 100 ee.

Oxygen in volwaes per cent present i blood st given momsent.
Oxygen contrat divided by axygen capacity expresend in yokomes per et

Cessation of erll function,
A table of the eiements, arrunged In rows and eotwanne. The different cobemmns rvproesnt diferent groups of chrmically
sionler elements.
Cemcrntretion of bydrogen ioxs exprased 21 the logariihm of the reciprocal of the eonemtration.
The stady of the action of drags on the Eving organien.
Btwdy of dmgs xnd wmt b relation t trestmaent of discase
Stody of physical charsetermtios of crade drags.
Art of preparhg, compondmg. and dupeasing droge and medldon.
Amwﬁmdmlm-m-mhmmmfmn&ﬁmhwﬂhl
Lavel o “stratmm  of third stage sorsthesia
A new comrpoend formed by the-combinstion of srvera] mokecwies of & cabataace. The cmnpound bt & prrortags com-
pﬂmmmnmwwwmm-mh-mmu&ww
The ability of  swhstance to erst B tno or morv erywtalime forme,
wecessandy sirullar action, te another Lo lnereass Ha action.
An husolable solld sobstance s hich forss from chemical reactions bets cen solotheos.
mlmmdm.nhm“hwhdmwmpqq—nm or fn pormds per sqware

Apﬂh},whymnmn which b Keatical with the hydregen mechrss.

A test which attempls to sdentify & waterial o the ingredients of & mhtore
A tevt werd 1o detrrmaing the actusl amocat of & given subutance in « mirtare or compoand.

A mixture of equal portloms of & dextre and 2 kevo compond. There ke 5o rotation of the pleme of polarised Bght.
Amdmcp&dm-hﬂt&mﬂhmm(u)q'xn'lm"ldt)
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Radioactire Hﬂmhlﬂhﬂmﬂ#‘bﬁdnmﬁnﬁ.&d&pdbﬂhnnrﬂ&dﬂmw” the ehectre
mcope er pracucs & visihle fog [a moist alr

Reactivity Foasrsaing the trndency Loward extering into & specied chraiieal reaction.

Rectity Purifiention of & sabetsnce by

Redourtion Removal of exygen sddition of kydrogen gain of dectrons.

Reducheg agent (1) A subatance capuble of removing exygen froce snolher substasce (F) A substsoer which contaies an stom which

oo or morr chectoes.

Replacement series An arrasgemest bn whick the metsls sre Boted n order of Ui decrrsing chemical activity

Reversibie reaction A resction which wader proper cooditions cas progrem in both directions at ent tine

Bapontiention The hydrolyms of fats and oils by alkabis aad weter to form sospe and slcebele.

Satwrated asohrtion A soltion in which sn eqallibyrion exists between wndlamived soluis sud disolved sobute.

Saturated vapor This conditron fu present when the spece abory a Equid containe all the vapor R can scquire and hold at the gives frae
perature snd whick e fa equlibeize with the Eqeld

Soluts The sabetance which Gmotvm [n & solrrat

Bobreat The conststwent of & solfrtion which does the dimolving and b present i preatsr amonsis teaa the sobete

Specifc gravity (geoes)  The ratao of the wraght of one Eter of gas compared 1o the weight of eue kter of alr
Specific gravity (solid o By
) The ratio of the wright of & ¥nit vehume of & mbstenes 1o the welght of 2 cyairalent vohne of water

Spaciisc beat The hsat required to ralse the frmperstnre of one grem of & subatance from [4-15°C.
Spectrom The scparation of Erht brto its comspowent pasts by the akd of & primn or gratmg.
Stable A terms spplied te & redatancy which hes 0o tendracy to decortpose spowtaorenly
Stabllity (s applied te coen-

pownds) T property of betng able to resiet bemg decoenposnd or chrnlafly shtered.
Standerd con dHioes 0*C.und T trmosphery pressare (790 oom. Fg)

scnd.n-dnmnqhnkp-n-mmnmdhythn&udmnmpbnvnmhb-mdlmpmpnmm
or 14.9 poands per squmrs bach, Tt elevates merenry in - barometer te & height of T80 mm
acreased

Sdmlwdu T of protoplann laduced by soome extracrilulur substance se agent.
Strong scld An acld which fu compietely Jontsed jm aqueous sobation.
Soblimation The traraformmtion of il to s vapor withast ¥e pusing through the Bquid state
Sapereooliag The cooling of & Gqwnd brlow ks frresmy pefat, withost I
The combiacd sction of two drugy green sinmitancomly equs! the slgelrnic yrm of thelr Individw] efects.
Surface travlon Contraction force of 8 sarfsce osomlly cxpressed in dynes per square
Sowpensien A dimprraion b which the dispersed phast bs canrposed of &
Syoeresis Wmd.ﬂmkdbydv'm&-dﬁd&
Syrergten Frodwetion of an effect by twe drigy posscamg scmiler action acting togriher which b greater than the rmm of euh f
they act alome (positive scxnmstion)
Teazion Presowry of 8 gua,
Ternary campoczd A componed whose molrrule s eworposed of three elements
Prefis ndicsting
Pl'hhﬂe!n Alcohalle sohetion of # drag Urslly contams 1€ grams of crude drag per 100 ce. of solvtion.
Tirrtien The messerracat of the volume of byuid mevded to complet 8 ghrn chemical rraction.
Tobersnce The weed ta progresmrrvly bucreas & dose of 8 drug te malatoin ﬁw-l.hn-q-lkn-pnnrﬂ.hﬂw‘

admindetritios.
Qm(.krm—ldmvh-ﬂh--lhhn—hhwhmu-ch—hny drug porsdny smilar -
l-ﬂvﬂﬁl—'rnﬁ-nnuhld.rqrildlnbmhlmmhrdldoﬂ

Epecirn—lasendtivaty exhiits to  particwlnr

Trihasdc actd As acld contulalng three replaceable kydroges stoms ln each smalerule

ahence ur.:.—hq.-—
(l)mmdwdw(ﬂwkﬂm)-lﬁmﬂmvﬂnmwh

v b(l)wwh&m-dp_thvunwwrhr--nm-niulmmnhﬂ
wnmber refcrring to clectron pairs sbared with other atoms

Vepoc dazaity The rathe of the weight of s or vapor 16 the sweight of a8 equal vokmet of hydrogen sermeerrd wnder the smame cvad
troms of (raperatere sad prrwre

37 The partial pressare exerted by vapor

M‘T"m Rematoner b Sew of fuids dwe 10 the internal friction of the Fyuid

Votmnes yer cent (Blood) ot of gue Thersted Treem 100 cc. of Badd

Water of kydration The water contajard o & hydrate

Weak scid An scxd whirh w ouly aliphtly loasard bn squrows sleties.



GLOSSARY

ATOMIC WEIGHTS

Eement Symied Exrset Keught Apprarimaty Wepht
Argon A 1 18
Barbem Ba 157.9¢ 187
Frocslee Br ™o 0
Calctom Ca o, 4
Carbon c 1t o1 1t
Chilorine Q 1345 33
Coppet Ca s 57 e
Flooriae ¥ 19 00 »
Mo He 4 003 4
TNydrogrn n 1008 1
Todime 1 1t R 7
Tren F 55 84 “
Lithkhom L LR 23 7
Mercmry Hyg 200 61 201
Newn Ne 018 0
Nitrogen N 14 008 M
Oxypen [ 16 00 1¢
Plaeepborny P ne 3
Potassom K 0 w »
Bodiwn Na n 57 -]
Balpher 8 e st
Tome: In LR L

CONVFRSION FACTORS FOR METRIC SYSTFM

Exect Approzimabe
1 cubee contimeter 18 £3 miniee 14 cinima
1 Liter (1000 ce ) Bl 1qt
1 ailigne 0 0184 gram 1/ v
1gam 15 413 greioe B
1gnin o1 8 uligrame 4 ogra,
1dmm 3 80 grames A oréce
1 cwnce = 83 guma MNga orMee
1 mlBameter - 1/23 luch
1lnch 2 Hom t5em.
1 puout (18 0w ) 475 00 cc 200 c¢

TFMPERATURE CONVERSION FACTORS

ta Centigrade—Sabirsct 31 from ¥ resdling and matiply by &/9
Ccﬂjp-druhhv-hh—nuﬁvlyc.hy./ludnddﬂhlh_l
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Dreg I fretom Intrarpinal
Lacel cnaatitsce
%
e, 1 S
deothame hydrocklonde =
Tarocalne bydrochloride U—?
yrmoe kydrochloride 1
;mduhdm:hhddr 1/1000 sobrtien ¥p to 100 e 1520 cc. of 1/1500 soktlon ta 55 smbpe (Joons)
pomtocaion kydrochlaride 1520 mgm.
procaise kytrocklerkde 1% 100-100 rmgm.

QUALITATIVE TESTS

Prracades 2 cher
Potamius fedide (10%) 3 ce
Ether beo

Ehake stopper, keep b dark place #0-80 miwutes. Y ellow color Ln ether layer indwates presence of prroxides—senaitive to 0005%% perogide

Aldebpden 1 aher
Kember' solution e
Ether 20 cc.
Lmmediate yellow colar or precipatate Indicates presence of aldehyden. Test poxithee if mivtare stande, due to oxidation of alcohol | the ether
Barkiuraies wa wrine
Extract wrine (acidified) with 10 yohemes of eblorolorn per malt volamse.
Chiorderm extract 1 e
Iopropy] arxtae 3%, bn absokste methyl akobol 0 6 cc.
Cobaktes acrtate (1%) in atwolaty weily ! akcobol 6 1cv
Erddich violet eolor inficates powtive romction.
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