
Rev. Bras. de Anest. (Dezei11bro 1952 • Ano 2 = Número ·3) 

THE INTRA VENOUS USE OF A THIOPHANIUM 
DERIVATIVE (ARFONAD- R02-2222) <•> 

For the production of flexible and rapidly reveraible 
hypotenaion during surgery (**) 

~ 
MORRIS J. NICHOLSON, M. D. 

D-epartment of An.esthesiology, 
The Lahey Clinic, 

-
, STANTiEY J. SARNOFF', 

Associai-e Professor of Physiology, 

Harvard Public Health School, 

(Boston, Massachusetts) 

It was obser'l'ed by Eoeter (9) in 1928 that patients given 
spin1>l anesthesi-a "'Íthout sympathomimetic mediootion appeared to 
lose Iess !Jlood during ope<ration than thooe in whom arterial pres­
sures "1ere weill maintained. ln rooent y,ears a ....,,:rewal of attempts 
to diminish blood loss during operation by maintai:ning a low arte­
rial blood pressure has found expression in the blood-leitting-rein­
f11Sion technic of Gardner (3) and of Hale (7), the technic of higl1 
spinal anestb.esia of Gilli"!l ( 4, 5, 6) aod the use of ganglionic blocking 
ar.ents as sug,geisted by RaJe Enderby (1. 2) · and Pelmo,re and by 
If ughes ( 8) . From the poi11t of view of mairutaining the metabolic 
requirrements of the organ.ism, it would seem desirable to lower ar­
teria;l pro3Hllre by dÍ'minishlng systemic varoular r\SS'81taoee rather 

· than by limini.sliirng the circulating blood wlume. From the point 
of view of feasibility, the use of ao agenlt that could be given 

---·--
( •) Arfonad is the name tha.t ha.a been asaigned to the drug fo-rmerly known 

as R02-2222. Throughout the: pa.per. the term arfonad will be used. 
Th.e authors wish to express their thanks to Dr. Elmer L. Sevringhaus, of 

Hoffmann-La. Roche, Inc., Nutley, N . .r., for generous 8Upplies of the oomI)OUnd 
used in thla study. · · 

(••) Read bofore the Brazilian Aneetheeia. Society, Rio de Janeiro, Bi-azil, 
Aprll 19, 1952. · 
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ir1tra,·enousl3-r sieems mooe djesira·ble and oon,re11ie11t than does tl1e 
use of spi11al anesthesia. 

Randa,11, P:eters,,,11 ar1d Lehn1a1111 (12) have lescribed tl1e ex­
J}erime11ta,l pl1airmaico~ogic 'at1d sympatholytjc characteristics o,f a 
series o,f thiophanium compo-u11ds, among ,,,}1icl1 was d~3,4(1',.3'­
(libe-nz-yl-2 '-keto-imidazolido )-1,2 tri-tn,ethylene thiophaniu-tn d-cant­
fJh or S'ltlfort-af-e (arfonad; fig. 1). 111 the course of a rece11t seri~s 
of labo1·ato,ry .a11cl cli11ieail in,vesitigat:üo,11S on the mechanis111B a.11d 
tl,erapy of aeute hy,pertr,nsive pu'1monary edema, it ,vas fou11d tl1at 
a.rfo11a.U \Yas capa.bl:e of cons.ist,e'I1tly lo1'neri11g art;erilli} press11re ir1 
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111.1a11esthet,i2J(>(l .ma.11 to Je,·eiLs that :varied ,,'1tl1 tl1e ra,te of admi11is­
tratio11 -0,f .tl1e -dru1g wh/:'11 the latter ,,,as gi,·e11 by a co11ti1111ous 
i11trav~enous drip (12-18). Wl1e11 tl1,e rat,e of adminis:tration ,0va..,;;; 
red11ced, it ,vas mirte,d that the- arterial pressure rose tov.1ar·d co,ntrol 
1-e,·els an{l p·romptlJ· :r,e/turned to normal lcVr-?1s whe11 the dr11g "·as 

. disco11t:i11.ue<l. Furrther, a,rterial p;ress11re· could be e1e,~ated by sym­
patho,mimetic medi~ation ( e,phedri1;e sulfat,, or noosynephrine hy­
droch1ori,de) e,•.en v.,}1iJe arfori1aíd v.,_as bein-g admini~ter-ed. Although 

· the !alter has not thus far b,ee11 fo,und necessary, it might at times 
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be desirable to know that the ga.r1glio11ic blocking effeets of this 
drug an1d ithe resultaiit hypote11SÍon c'a.11 be 0orre,cte(l readily and 
rapi,dlly ,vi(th sympath.omim.et.ic m1edicati(}11. T'he hyip,at,e1isio11- i.11duced 
by 1airfonad in thJe -con,sciious patient "'ªs oo1dmn ac,ciompani,e·d by a 
significant in,crease in pulae rate; frequenU]y, it r,emfü11eid the sarne 
o,· decreased. Neither tachyphyJ.axis 11or the occasional presso,· 
responsf's that have been n<}ted \vÍJth te.tra;etJ13-rlammonium chlo­
ride (10) havie been obser,,ed with the uSe of this agent. l<'i11ally. 
stable leveis of lo"' aTteri1ail pressure co,uid· be maintained for p.e­
rio,ds o.f time not likely to be exe,eed:ed by surg:ical proc"edurt.'s. · 

With these obsen,atio-ns ait hand, it was suggestecl th'at this 
ag.e11t might be adaiptable to the produ0tio11 of c,ontrolleà l1ypo­
t':'.'nsio11 to pre\'e11t exc,essive blodd loss during ce.rtai11 operatio11s. 
It \\'as also tJ1oughrt:. that tl1e prom,pt rise i11 arter-ia,] pressure 
a~we-iate<l "'it.11 the ,disco,11itii11ua11ce of the i111tra,,e11ous a,clmi11istra­
tio11 of this drug· rmight ,e,limi1iate o-r at lear,;t dimi11ish th1~ 11-eetl 
for sympathomimet.ie medicaition duri11g .tl1e poot:o,perati,,e perio1l 
a.<{ has &}metim,es beie.11 foru1,cl :ruece1~y ,vhe-11 the si11gle i11,ji~ctio11 
techni,cs utilizirng rthe 1011.gier acti11g ga11glio11ic bloielci11g age11ts }1ave 
h<·e11 employ,,d. 

T'his irl,poirt is a11 attempt to ru1swer par,tiaM:ty tl1e questio,1 
of "·h1ether •th-e previour~dy not.ed char:a,cte:ristics of this agent obser,'e{l 
in the u11ane-;thertizeid hypt',rtensive patie11,t are OP,~rati,,e ir1 tl1r 
a11esthetized 110,1'1note11sivc patie11t wl10 is u11d!0rgoi11g surgiral 
treatme11t. 

Report of Cases. 

CASE 1. A· 47 ye:1.r old "\Vhite ,vonian ,vho suffered from ma.rkeclly in­
crea.sed intracranial pressure ,vas found by prelin1inary ventriculography and 
percutaneous left carotid arteriography to have a large tumor of the left tem. 
poral lobe. Following ventriculography and arteriography, which wa.s dona 
under pentothal.nitrous oxide.ether anesthesia, the patient was plaeed in the 
Rupine position in. a 5 degree head-up position. A light s.urgical stage of endo­
tracheal ether.oxygen an-e-sthesia ,vas maintained by the carbon dioxide absorp. 
tion teehnie for the remainder of the operation. 
. The in-trav~nous administra.tion of a solution of arfonad containi11g 1 mg, 
r,er cubic centimeter ,vas begun at a rate of 4 1ng. per 1ninute. The blaod 
r,ress:ure gradually fell from 110 mm. to 60 111111. systolic and front 78 1n1n. 

to 40 mm. diastolic in approximately. See insert 1 n1g, per n1inute and a 
hypotensive state vtas maintained satisfar.torily foi· the rcu1ainder of the ope. 
ration, whic.h took 140 minutes (fig. 2). A large, vascular, doop-seate<l n1enin. 
gioma of the left temporal lobe ,vas removed. On diseontinuing the ad1ninis.. 
tration of the drug the. blood pressure pro1nptly rose to 100 mm. systolie and 
80 mm. dia,stolic in teu n1inutes. The rate- of administration was reduced 
to appl'oximately. By the_ time the patient had reached her room, the blood 
pressure vtas 120 1nm. systolic and 80 n1m, diastolie. Five h-undr~d .cubic cen. 
fin1eters of ,vhole blood ,vas then adn1i11istered as. it was thought that thls 
rrobably represented the a.inount of blood lost dul'ing the oper.ation .. The 
genera} e-ondition of the patient ,vas _good for forly-eight hours, then she gra­
d1!ally grev;· less responsive and the presence.of a postopt>rative hemato-n1a ,vas 
e-usiw-cted. Re-C'levation of thc- bone flap failerl to eonfi1·n1 this suspicion but 
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did reveal a very edema.tons brain. Postoperatively, the patient responded 
favorably to a vigorous regimeu of dehydration and ultin1ately 1nade a normal 
r-ecove-ry. 

CASE 2. A 59 year old man, '\\'ho weighed 160 pounds, had moderately 
advanced arterioselerotie cardiovaooular disea.se and a right bundle branch 
block. l{e had experieneed severa! attaeks of unconsciousness and beeause 
of this a right, percutaneous carotid arteriogram '\\'RS made ,vhich sho,ved a 
large, right t-emporoparietal brain tumor. A light surgical stage of ether 
~nesthesia wa.s induced and the patient was placed supine in a 5 degree head. 
up position for the opera.tion. 

The intrav-enous administration of a solutio11 of arfonad containing O. 5 mg, 
per cubic centimeter ,,,.as started at a rate of approximately 1 mg. per minute. 
r!'he blood pressure ,vas reduced from 150 m1n. to 70 nun. sys-tolic a11d from 
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Fig. 2 - Susta.ined hypotension produced by small amount of arlonad 
administered by c&nstant intravenous drip. 

80 1nm. to 50 mm. diastolic in approximately teu minutes. The rate of ad1ni. 
nistration ,vas reduced to O. 25 to O. 5 mg_ per minute and ,the desired hypo~ 
tensive state wa.s n1aintained for 180 minutes (fig_ 3). During this inte.rval 
a large, vascular n1eningioma of the right temporoparietal region wais removed 
nnd 500 ec. of whole blood ad1ninistered. When the drug ,vas diS<"ontinuerl 
the blood pressure pron1ptly returned to 100 mn1, systolie •a.nd soou thereafter 
1eaehed 120 mm, sys-to]ic and 80 mm. diastolie. The patient responded in the 
operating room and bis postoperative course ,vas entirely uneventful. 

CASE 3. A 71 year old woman carne to the elinic beea.use of a cancer 
of the right brea.st. Thirteen years previously a. left radical n1asteeto1ny haíl 
been performed for carcino.ma of the breast. At that time the presence of 
n;ild diabetes mellitus ,vas diseovered whieh ,vas eontl'olled by diet. The preope­
l'ativs bloo<l pressure was 140 mm . .systolic and 90 n1m. diastolic, and the pulse­
rate 100 per minute. Anesthesia ,vas iuduced ,vith pentotha}.d0{•an1ethoniun1 
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-bromide and nitrous oxide.oxygen. After endotracheal intuhation ,vas accom. 
plicherl, a 1ight sta.ge of surgical anesth{!sia ,vas 1uaintainetl by the adminis. 
tration of nitrous oxide..ether by the closed curbon dioxide a.bsorption technic. 

A solution containing O. 5 n1g. per cubic centin1eter of arfonad wae admi­
r;istered intravenously at a rate of 3 mg. per 111inute and the bJ.ood pressure 
gradually decreased to 60 1nm. systolic and 40 mn1. diastolic during the next 
ten n1iuutes (fig. 4). The rate of adn1inistration ,vas reduced to 1 mg. per 
n1inute and tl1e desired state of hypote11-sion \\'as maintained for the next 
seventy.five n1inutes. During this tinie a right radical 111astecton1y ,vas per­
for1ned; the n1easnred blood loss \Yas 32;":J ec. Whe11 the tlrug ,va.s disc-ontinued, 
the blood pressure pron11ltly 1·eturnerl to 110 1nn1, systolic and 60 nim. dias-
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Fig. 3 - Fairl;y typf;cal response o.f a. moderately hyperten~ive older 
patie-nt. to a.rfonad. Note decrease in \J\00<1 presffi.lre v.•ithont 

change in p-ulse rate. 

tolic. A tight dressing ,vas applied to the operative region and by tho time 
the patient reachetl her room shC: ,vas a,vake. The postoperative course ·,va.s 
uneventful. 

CASE 4. A 72 year old man suffer&"l fron1 intraetable pain associated 
,vith n1etastatic malignant disease. T,,·enty months before adn1ission an 
abdon1ino.perineal resection ha.d been p<>rfornted for adenocarcinoma of the 
:·Pt•tosigmoid junc.tion. 

Nine days previous to this particular operation a left thoracie chordo. 
tomy had bee-n -done ,vhich gave the patie11t relief of pai11 on the right side 
belo"\\' the ope.rativ•e site. Beca use of loss of 25 pouni\s in ,veight over the 
past t,venty months an-d the presence of n1oderate anen1ia, this patient ,vas 
eonsidered to be- in poor general l1ealth. 

Anesthesia ,vas induced with thiopental soi\ium-syncnrine.nitrous oxide, 
iHtubation >vas performed and the patient ,vas plal'ed in the prone position 
,vith the upper thoracic region elevated so that the feet ,vere in approximately 
11 10 degree depenilent position. It '.\'as obvions that the blood volume was 
alr0r11ly I'Prlncea, so intraV('nous arl1ninistration of a solutio11 of arfo11ad, con. 
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taining 0.5 mg. per eubic centimeter, was started very slowly, at a rate of 
O. 5 to 1. 5 mg. per minute. The blood pressure ,,:as quiekly reduced to 70 mn1. 
systolic and 50 mm. diastol_ic and the operative field ,,ras praetieally bloodless 
(fig. 5). This hypotensive state was maintained for thirty.five minutes. Ten 
1ninutes after the drug was diseontinued, the blood pressure returned to 100 mm. 
systolic and 70 mm. diastolic. Five hundred cubic centimeters of whole blood 
,,·as administered to the patient in his room to restore the blood volume to 
11ormal. The postoperative course was uneventful fron1 the standpoint of the 
operation and the anesthesia. 

CASE 5. A 40 year old normotensive n1an whose chief complaint was 
11octurnal convulsions and a transient he1niplegia ,vas found by arteriography 
to have a large right frontoparietal.occipital angiomatous lesion. A light 
surgical sta.ge of ether anesthesia ,vas induced and the patient placed supine in 
a ;) degree head.up position for the craniotomy. 
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Fig. 6 - ln spite of this well cc.ntrolled hypotensive state, 3500 cc. of 
blood was lost. during the removal of a large intra.cranial angioma. 

The intravenous administration of a solution of arfonad containing 
O. 25 .mg. per cubic eentimeter ,vas s-tarted at an appro-ximate rate of 3 m.g. 
per minute. The blood pressure gradually fel! from 115 mm. to 70 mm. sys. 
tc.1ic and from 60 mm, to 40 mm. diasto]ic. The rate of administration of 
the .arfonad '\\'8-S redueed to from O. 75 to O. 5 mg. per minute and the hypo. 
t-ensive -state maintained for the next three and one-half hours (fig. 6). 
During this period the pulse rate gradually rose fron1 80 beats to 110-120 beats 
per min11te. ln spite of this apparently ideal hypotensive state, the patient 
bled profusely fron1 the large a.ngion1atous vessel'S and 2500 e('.. of whole 
blood "\VITTI administered during the prüeedure. Nevertheless, the hemoglobin, 
,vhieh ,vas 16. 4 gm. preoperatively, had fallen to 8. 8 gm. postoperatively, 
and an additional 1000 ce. of blood ,,.as administered during his convaleseenee, 

CASE 6. This patient, a 46 year old normotensive man weighing 140 
pounds, had signs -of inerea.sed intraeranial pressure. Anesthesia waa induee<l 
,•,·ith sodium surital and syneurin-e intravenously an-d maintained in a light 
surgieal stage with endotraeheal ethe,r while ventrieulography and eraniotomy 
,vere performed.. 

With the patient supine in a 5 degree head.up position, a solution of 
nrfonad containing 1 mg, per cubie eentimeter wair started at a rapid rate 
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'lllld the .blood pressure slowly fell fron1 130 mm. to ·90 mm. systolic and from 
80 mm .. to 70 n1m. diastolic. ln spite of a continued rapid rate of adminis. 
tration, the blood pressure failed to drop any Io,ver but the pulse rate rose 
from _120 beats to 150 beats per 1ninJute. After a total of 400 mg. of arfonad 
had been _administered, it "'as discontinucd and an atten1pt ,vas made to· drop 
the blood pressure to a Iov.,er level by the adn1inistration of 100 rhg. of hexa. 
methoniu1n chloride intravenously during the next ten 1uin,utes, but it re1nained 
, stationary (fig. 7). Although the anesthesiologist thought this degr€e of 
hypot.ension '\\'as unsatisfactory, the neurosurgeon ,vas pleased ,vith tlle dinii­
nished amount of bleeding in the operative field. 
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Diacüâaion 

· · . The resUJlts report-eid contribUJte not,hing toward the decioÍlc)n 
n~ to whéther. rl:he mainten.a.n.c,e of hJ'Pote.nsion dnring · 8:11. o,perati,·e 
rirocedure is sound pl1ys.i-o;l~c su.rgiea1 practice, exOOi)t the obser­
vation· that the po,-itopeDa.tive e,cmm, of patients· so managed di,1 
not a,ppear to differ materially f·rom tha.t of other patiei1ts: The 
índicatiOllS fur tranSfusio11 durring· or ·aft.er Oj)erat~ón arte ·um hãrfl 
and · fust. Therefore, t.he faét · that this g-roup o,f patients. níanaged 

. bJ~ thje r~orted hyip·O~T}s-i,,·e ., teQJ111!ic_ .dui;'li_ng op!:'l'atíon _r~qúire(l 
, admirustration of less blood during and ;ift,ar <>P"rat.ioil tha11 might 
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otherwise have bee11 expected cannot he interprete<:! preciseJy, al­
though it woubd S€jeJn to be helpful a11d suggesit,ive infurmatiOIIl. . -

On an a, priori basis it should probably be ass,1merl that severely 
depressed perfusio11 pressures may inflict some hardship on 
a kidney, brain or heart, whose vascular bed may be co,mpromised 
by organic vasewlar disease. U npubhlshed data inldicate that, 
although renal function is moderately depressed during the initial 
stages of hypotension induced with arfonad, it rises toward norma.1 
durjng till3 oontinued administrrution of the drng ( 18) . As with 
any clini,a,1 proredure, d;,finite inilications and oontraindications 
de"eliop oruly with pr(1longed expe,rienee. It is anticiipated that 
such will provie to be the case with this poo.ctice of indueing hy,po­
tension. 

On th.e positive sioo, fuuT obseTVations were of sigmfíca,nce. 
1) Arfonad cLid not exhibit any ap,parent inoompatibhlities with 
the anesthetic agents used (,ether, cy<JJbipTopanje, mtrous oxide, thlo­
pental sodiUJn or syncurine [decanoothomum bromioo]). 2) 'l'he 
sanm flexiibJe, graded and ,readily "'versibLe lowering of the ar­
ter.ial. p,ressu,re was obtained in an,esthetiood pat.ien.ts who were 
undergoing op,erationi, as was previously obtainjed in unanesthe­
tized pat.ients. 3) It was the impression of the oper,,,ting ll/Ul'geons 
that the temliency to bleed and the actuaJ iLoss of blood dui-ing the 
procedures were less than would have been anticipated had the 
arterial pressure not been lowered. 4) Postoperative hemorrhage, 
such as might be eXpected from S11UaJIJ.er vesaolis that had been severed 
but had noit been obser>red because of the hypOll:eosion, was not 
enoountered. 

'l'he effoot of arfonad on the dog appears to differ somewhat 
from that on rn~oo, and these difí1erences a.re worthy of mention. 
First, a single injection of O. 04 mg. per kilogram in the dog pro­
duced a more prolonged hypotJensive statje. Mitchell ( 11) and 
co-workers haw demolilStr1'ted that i11 this ~es blood Leveis of 
histaroin,e are eleva~oo after the drug is given. Repeated obser­
vations have not ooveailed the c1~TIJicalb signs of hista,rniinemia in man; 
tbat is, the f'lush, pounding and headache that foillow the injection 
of bjsrt.arn1ine have n•ot been obser,~ed wtth those rates of adm5uis­
tration that are capal>le of producing m"'1'lred lioweI'ing of a.t'terial 
pressure. Seoonrl, af'rer aJdmiruistration rc,f very large doses of 
arfonad the <>lotting time of the Wlood was !J)rolonged in dogs. 
This observatro,1 has not been mtied in man to date, nOT did thc 
postO!J)eraJtive course of the p,atrent~ st,1died indicatJe that then, was 
any interferenie,e with the clotting m.echanism. H}oW'el\"e-r, a careful 
study of this im,portant aspect is indicated. 
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Summary 

Studies on G patients v.,ho ha<l a variety of surgical proce<lures suggest 
that arfonad is a useful agent for the produ(_'tion of graded and readily 
rC-ver,sible hypotensio11 undc>r ether, cyclopropane, nitrous oxide and pentothal 
nnesthesia, or n1ixtures of these agents. The necessity to predict the depressor 
1esponse of any given patient to a gi.Yen dose of a drug has bee11 1nodified 
by the eontinuous intravenous use of this agent, as the depressor effect of 
nrfonad is ovanescent. 

Addendum 

To date, a state of hypotension has been maintained in 27 patient~ during 
operativa procedur&s under general anesthesia. Witl1 the exeeption of 2 p_a­
tients ,vho had radical mastectomie.s aud one ,rho had a chordoto1ny, ail 
patients have been -subjected to operations for the removal of brain tun1or, 
a11d th.,ese proeedures have been done ,•lith tl1e patient plaee<l su11ine in a 
5 degree hea.d-up position. B1ood pressures have been recorded iu the standard 
clinicai fashion ,vith the cuff on the ar1n, .using the auscultatory iuethod, 
plaeing the stethoscope disk over the braehia.I ai'tery. All patients ha,·e bee11 
all-0vo"e<l to breathe spontaneously and only ,vhen it has seen1ed i11rlicated has 
assistance been given (luring the i11spiratory phase. No atten1pt has beeu 
ntado to mea8Ure acrhrately the blood- loss except in the 2 patients ,,·ho un­
derv,,·ont radical n1asteeto1ny and the one ,,·ho had a chordotomy, and i11 thes-e 
11rocedures the 1neasured blood 1oss ,vas u1arke-.dly red.ue-ed. .No deaths l1ave 
~curred _nor have anJ· postoperative eon1plieations been attributetl to th-c- uso 
of this technic. 

The n1iddle aged, JHOderately hyperte-nsive patient is definitely n1ore s-u-s­
ceptible to the vaso depressor action of arfonad thau the younger, robust, 
11ormote-nsive patient. As den1onstrated in figure 7, superin1posing hexarne­
thonium chlol'ide on arfonatl n1.ade no appreeiable diffe1·ence in Io,vering the 
blood pressure that appearel resistant to arfonild. Extreme degrees of llOS­
ture ,vhieh n1ight enhanee the possible pooling effect of blood in the rlependcnt 
parts have not bee11 e1nployed. 

The hypl?tensive -state is associated ,,,ith an upset in the heat regulating 
1nechanisn1 of fhe body beeause of the prolouged peripheral vasodilatatiou, 
and a state of· hypothern1ia is to be expected at the conclusion of earh ope. 
ration; reetal temperatures may go as lo,v as 97º F. Onee the state of hypo. 
tension ha,s been induced very little additional anesthetie agent is required. 
11 \\"as the impression of the operating surgeons that the tendency to bleed 
and the actual loss of blood were lesa than would have been anticipated had 
the arterial pressure remained normal. This observation applies 111ore to the 
blood 1oss fro•m capillaries. No n1atter ho,v low the blood pressure falls, 
blood. loss ('an be significant if large arteries and veins are severed. This is 
tlemonstrat8{l by the amount of blood ]o,st during the operation in Case 5 in 
,vltich an ideal hypotensive stat.e' ,vas n1aintained throughout, but Iarge veins 
11nd arteries llad. to be tloalt ,vith. The use of arfonad was disr-ontinued in 
une instanee because of a disturhing tarhyeardia, rate 160 per 1ninute, that 
deyeloped soo11 after the drug ,vas arlniinistered. It ,vas in11}0ssible to maintain 
a satisfaetory hypotensivc, state by the- intrave-nous administration of arfonad 
in 2 young, robust, 11or1notensivc adults ,,·ho 1,·e-rc beillg opornted on i-11 a 
;) rlcgree, hen.d-up position. 
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Parassimpaticomimético 

Estabilizador da acetilcolina 

Intoxicação pelo curare. 

Potenciação da morfina e dos barbitúricos, 
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Meteorismo post-operatório. 
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Taquicardia paroxística. 
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EV ALDO P AES BARRETO & CIA. LTDA. 

IMPORTAÇÃO EXPORTAÇÃO 

Material 
e 

Vidraria 

Banco de sangue 
Ambulatórios 
Laboratórios 
Enfermarias 
Museus e Mostruários 

RUA MEXICO, 128 = 2." S/LOJA 3 

Telefone: 42=0813 - Caixa Postal 2198 

End. Tel.: ''Rioevaldo'' = Rio de Janeiro 

A úNICA FIRMA ESPECIALIZADA EM VIDRARIA 
PARA TODOS OS FINS 

Oficina Mecano-Cirúrgica 

CARLOS CERQUEIRA 

RUA PEDRO AMERICO, 31 

FONE: 25=5350 

Mecânica fina, concertos de Aparelho de Anestesia, 

Tendas de Oxigênio, fabrico de Negastoscópios 

e todos acessórios de Raios X. 

Galvanoplastia. 
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• anu acturing 
APARE.LHOS DE ANESTESIA 

l\[od e los hospitalares e p o r táte is . 
Pressão posi tiva e negativa e 111 se­
q ü ên cias alte rnadas . 
Volun,e d e oxigê ni o controlável para 
qua lque r pul1não . 
Aspirador ao mesmo tem po . 
Inalador quando a r esp ira ção natu · 
r a l se restabelece . 

RES SUSCINE'l'E 

ReJlrese 11tn11tes e Distrlbuiclores 110 Brnsll 

INDúSTRIAS QUfMICAS 
MANGUAL S. A . 

. '\..pare lhos d e An estesia E. & J. 
FACILIDADE DE MANEJO - Simpli­

c idade d e Manutenção . 
Absorved or co1n 3 recipientes d e cal 

sodad a independe ntes. 
J\1od e los Gab ine te ~ stands . 

R .ESSUSOITADORES 

..... " .. ...,_ ---· 1 .. 
! . 

Be r ço transparent e . 
Atmosfera úmida termo -reg·ulável. 
Asp irador E. & J., incluso. 
R essu scita d or E. & J., incluso . 
.'\.tmosfera de 0

2 
r e gula d a . 

Franca por talida de . 
Incubadora de urgên c ia . 

INDúSTRIAS QUfMICAS MANGUAL S. A. 
MATRIZ: Rio de J aneiro - Ru a P au lin o F e r nandes, 53 -55 - Tel. 46-1818 

c. P ostal 3 . 705 - Ena. Telegr. " PICOT" 
LABORATóRIOS : Duq u e de Cax ias - E s tado do R io - R u a Campos, ·543 

FILIAI,: São P aulo - R u a l\<Ianoel Dutra, 218 - T e l. 32 -9 626 
End. T e l egr. "BAXTE R" 
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