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E ~ Y  m 1954, Thompson, Smith, and Werner (1) filst reported on some 
pharmacological propertaes of a new intravenous anaesthetac agent MRB-125, 
later to be named "Dohtrone. "~ Tbas report was followed by three papers by 
Lundy m the same year (9., 8, 4). A further four publicattofls by the same 
author in the following year (5, 6, 7, 8) reported on the; clinical properties of 
the new agent with specml emphasis on its general analgesm properties. Judging 
from these pubhcataons, Dohtrone seemed to be an ggent worthy of thorough 
study. The work here reported relates to Dolitrone (a) as compared with the 
standard agent sochum t~aopental (Pentothal| under controlled condllaons in 
volunteers, (b) as a general anaesthelac agent in chnical practice, and (c) as 
a general analgesic. 

CHEMISTRY AND PHAlqMACOLOGY 

Dohtrone is 5-ethyI-6-phenyl-m-thlazane-2,4-chone and has the following struc- 
tural formula. 

/ \  ~ --- CH C~O 

CH3 CH2--  CH NH 

\ c /  
It 

O 

Thus Dohtrone is not a barbiturate It is a white crystalhne powder wath a 
melting point of 159~ It is insoluble m water but soluble m many orgamc 
solvents. The sodmm sa]t is soluble m water, the pH o~ a 5 per cent solution 
is between 11 5 and 12 and that of a 2 5 per cent solution is 11.4. It is hygro- 
scopic and unstable even in the anhydrous form. It must be dissolved m sterile 
water or normal saline ,;race Dohtrone base will precwatate ff the sodium salt 
is dissolved in glucose solution which is shghtly acid The 2 5 per cent solutaon 
so prepared is lsotomc with hmnan blood 

Pdot studies conducted in the laboratories of the Win. S Memll Company 
and reported by Thompson, SImth, and Werner (1), mdlcated that m laboratory 
animals resp~ratlon was not seriously depressed by Dohtrone and' laryngeal 
reflexes were markedly diminished They also found that abdominal relaxation 

*Presented at the Annual Meeting, Canadian Anaesthetists' Society, at Mont Tremblant, 
P Q, June 18, 1956 

**From the Departments of Anaesthesm and Medmme (Carcho-puhnonary Serwce) Umver- 
slty of Saskatchewan College of Medleme & Umversl~ Hospital, Saskatoon 

1Supplies of Dohtrone were made avadable through the courtesy of the Wm S Merrill 
Co of Cmcmnah, Ohxo, U S A, who also generously supported fins study by a grant-m-rod. 
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was good with doses wbach did not appreciably alter respirataon and that the 
margin of safety Of Dohtrone was greater than that of the barbiturates. WRh 
intravenous mjectaon in rabbits, the L Ds0'M.H D. (nummal hypnotic dose) 
ratio was 16 for Dohtrone as compared to 5 for sodmm thlopental. In laboratory 
ammals there was httle or no eumulatave effect wltl~ repeated doses and recovery 
was rapid foUowmg prolonged anaesthesia, m eontradlstanctlon to the bar- 
bl~rates 

Duration of hypnosis m single 60 per cent L D 5o dc.ses was 53 minutes for 
Dohtrone and 20 minutes for sodmm thlopental. With intravenous m]echon m 
rabbits the acute L D 50 for Dohtrone was approximate b, 8 tames that of sodmm 
thaopenta] Mlmmal hypnohc doses for both agent'J_ were similar Blood pressure 
m dogs receiving repeated rapid intravenous m]ectaons of Dohtrone was not 
appreciably altered until the stage of resptratory arrest was reached. The heart 
rate m dogs was not affected by the prolonged admmlsttration of Dohtrone and 
no changes of blood picture, wexght, gross and mlcroscopm examination of vital 
organs were observed after dogs had been maintained m deep surgical anaes- 
thesia with Dohtrone for two 90-minute periods Seldon (9) states that the 
capdlanes m the rabbit's ear, as seen wath the aid o~ a Clarke wafidow, are 
smaller when Dohtrone is used than they are with ether, cyclopropane, ethylene, 
or sodmm thlopental, and resemble somewhat the state of the capillaries under 
nitrous oxide-oxygen anaesthesia Cotten and Bay (10) found that in dogs both 
Dohtrone and sochum thaopental had only limited effects on blood pressure, force 
of ventricular contraction, and the electrocardiogram, but both produced marked 
tachycardla in eqmvalent doses They also stated that, following Dohtrone, fewer 
epinephrine-reduced arrhythmms were found than after sodmm thlopental. In 
contradistinction to Thompson, Smith, and Werner they found[ that with eqmva- 
lent anaesthelac doses the duration of anaesthesia was apprordmately ldentmal 
for both drugs The respiratory rate was not seriously reduced m non-premecb- 
eared animals, but following pre-treatment w~th morphine, Dohtrone was well 
tolerated whereas sodmm thaopental frequently produced fatal respiratory arrest 
In 20 per cent of dogs, Cotten and Bay observed intense excitement during 
emergence, which was not seen after thmpental. 

COMPARATIVE STUDY iN VOLUNTEI:,RS 

Healthy volunteers, 9 males and 1 female, were selected and on each two 
studies were carried out at an interval of one week. During the first sitting 
sochum tbaopcntaI was studied and on the second slttang Dohtrone. The volun- 
teers reported to the Department of Anaesthesm at 8.00 A.~ having had no 
brealdast. They were admitted to the recovery room where their height and 
weight were recorded They were then made to rest for approxamately one hour. 
No pre-anaesthetlc medlcahon whatsoever was given, except to volunteer 8 who 
was unable to hold the mouthpiece without gagging. He received meperxdme 
(Demerol(~) 50 rag. intravenously on each occasmn. 

Blood pressure, pulse, and resplrataon were recorded. An arterial puncture was 
done using a No 20 gauge Blley needle which was left in situ throughout the 
expernnent. By means of a mouthpiece, nose chp, and tluee-way respiratory 
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valve, expired air was collected in a Tissot spirometer. Serigl one-minute collec- 
tions of expired atr were made, usually four or five, until a steady state had been 
obtained as judged by the constancy of the minute ventilation' volume. These 
collection periodg also allowed for an adequate washout of the apparatus dead 
space As soon as a steady state had been reached the' kymograph on the Tlssot 
spirometer was started to measure resptratory frequency and a three-minute 
collection of expired air was obtained During the middle of this collection a 
sample of arterial blood was drawn anaerobleally Into oiled and heparinized 
syringes. A venous puncture was then carried out with a large bore needle and a 
Gordh needle mount was at! ached and seettrely fastened to file arm. 

Samples were analysed as follows. The tidal volume was calculated from the 
three-minute expired volume divided by the total number of respirations. All 
volumes are corrected to B T P.S. (body temperature, pressure and saturated). A 
representative sample of the exptred air was stored in a mercury reservoir and 
subsequently analysed using the micro-Scholander apparatus for earbon dioxide 
and oxygen contents In two experiments the expired atr Was analysed using a 
pulmo-analyser for carbon dioxide and a Beckman analyser for oxygen These two 
analysers had previously been calibrated against the mfero-Scholander, Gas 
resptratory quolaents and oxygen consumption were then calculated using the 
standard formulae (11). 

The arterial blood was analysed for its oxygen and carbon dioxide content 
using the technique of Van Slyke and Nefll (12) and the oxygen eapacxty was 
determined after equihbrlttm of the blood with room air in a tonometer for 15 
minutes. The percentage of oxygen saturation was corrected for chssolved oxygen 

At the first sitting anaesthesia, was induced with sodit~m thiopental 9,5 per 
cent using "a double sleep dose Immediately thereafter suceinylchohne 9.0 or 80 
mg was given. The lar)mx was exposed, and both cords and trachea were 
sprayed with 2 ml. of 1 per cent tetracaine (PontocaIne|  by lnserlaon 
of a cuffed No 10 Magil[ endotracheal tube lubricated with cyclomethycaine 
(SurfacaIne(~)) jelly 0 75 per cent. The same endotracheal tube was used in all 
experiments m order to kcep resistance to resplralaon and dead space changes 
constant. If, following mtubatlon, there was apnoea or inadequate respiratory 
excursion, mouth-to-tube breathing was carried out Oxygen was not used m 
order not to Interfere with blood oxygenation stuches. A period of 10-15 minutes 
was permitted to elapse until it was certain that all residual effects of the relaxant 
had worn off During tins hme and thereafter, fractional doses of sodium thlo- 
pental 1 per cent were ~dministered by syringe to rfiamtain the patient at a 
steady depth of anaesthesia as judged by the electroencephalogram. The level 
of anaesthesia chosen fm each patient was the hghtest which would permit 
retention of the endotracheal tube without bucking and strmmng, usually mid- 
second electroencephalographac level was required. If necessary, somewhat 
deeper levels were maintained At the end of the waiting period respiratory 
studies were repeated, e~piratory air and arterml blood samples were taken 
again for gas analyses Thereafter anaesthesm was maintained for exactly 80 
minutes at a steady level by means of fraclaonal supplements of sodlmu thlo- 
pental 1 per cent The endotracheal tube remained connected to the non- 
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rebreathing valve throughout the experiment in order not to alter the dead 
space. All readings and blood samples were repeated at the end of the 80 
mmutes. Winle tins study was in progress the patient's reaction to pain was 
determined by msertmg a towel chp through the s h n  to one side of the umbilicus 
and the response was noted Blood pressure and pulse were recorded from time 
to time and the electrocarchogram was continuously observed and recorded. 

At the conclusion of the expernnent the sub]ects were extubated and observed 
in the recovery room where their response to verbal slamuh was noted. The 
point at which they opened their eyes on comm~,nd was considered the end 
point of the expeEtnent. 

The same techmque was used the following week fo~ the Dohtrone experi- 
ment with the exception that after mltml pilot runs iI was ] ound that maintenance 
of anaesthesia with i per cent fractional doses of Dohtrone was frequently 
impossible Therefore, after reduction with Dohtrone 9 5 per cent, anaeSthesia was 
maintained with Dohtrone g per cent. Maintenance of anaesthesia at the same 
level as that of sochum tinopental the previous weel< was attempted In many 
instances this was too hght and the endotracheal tube was not tolerated, anaes- 
thesia was then deepened to the hghtest satasiactory level. 
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After the necessary trim runs to test the experimental set-up, 9 volunteers were 
subjected to the experiment. With one of them smooth maintenance with Doli- 
trone proved Impossible even with the most rapid possibIe rate of injection of 
the 2 per cent solution. One volunteer did not return for the scored experiment, 
leaving 7 valid pairs of results for comparison. 

REstmTs 

Tidal volume, respiratory rate and minute volume. Figure 1 shows the findings 
for each volunteer It is evadent from the chart that i~elther tidal nor minute 
volume could in all cases be repl oduced exb.efly in the control study of the second 
slt-tmg. Where chscrepancies belween the two controls arise in the tidal volume 
these are exaggerated for the minute volume as one might expect. It is evident, 
however, that by and large respirator~/changes during .Dohtrone "anaesthesia are 
not as marked as with sodmm thiopental. 200 [ 
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In order to demonstrate tins better, averages for all seven studies were deter- 
mined and were related to pre-anaesthetae control values arbitrarily set at 100 
per cent. This chart (Fig. 2) shows that the tidal volume with sodium thlo- 
pental falls after induchon to 40 per cent of normal and tends to remain at 
this level at the end of 30 minutes, whereas with Dohtrone the initial fall is to 
only 58 per cent os normal, at the end of 50 mlnute~, however, a further decrease 
m tadal volume with Dolitrone takes place. In the post-induction measurements 
the respiratory rate with sodium thlopental rises sharply to over 190 per cent 
of nOlTnal whereas with Dolitrone it only rises to 170 per cent. However, at the 
end of the 80-mmute period, both agents show a decline, more pronounced 
wath sochum thiopental than with Dolitrone. The resultant minute volume shows 
a tendency similar to the tidal volume, m that the mlhal depressxon of minute 
volume wxth sodium tluopental is markedly more pronouneed than that wath 
Dolitrone, but Dohtrone tends to approximate the sochum th~topental values at 
the 80-minute reading 

Resptratory quotient In order to determine whether a steady state existed at 
the time samples were drawn, the resptratory quohent was determined for each 
reading and averages were plotted. Figure 8 shows that at the control experi- 
ment and the 80-minute reading the resptratory quohen~ for both agents is very 
close. There is a somewhat larger spread at the readmg after mduction os anaes- 
thesia, but it is not a sigmficant difference as far as a steady state of the patient 
is concerned. 

Alveolar ventilation. The alveolar venhlation was calculated for each reading 
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in every volunteer and aw;rage values were plotted (Fig. 4). Calculations of 
alveolar ventilation were made on the basis of the formula 

V a - -  ( VT - VDs ) f r e q u e n c y  

where "VT" represents tadal volume and "VDs" dead space; 75 ml was determined 
for the non-rebreathing valve, 10 ml. for the endotracheal tube, and 10 ml .  for 
the mouthpiece. An average value of 120 ml. anatomical dead space was pos- 
tulated Thn-ty ml. was set for the anatommal dead space below the distal end 
of the endotracheal tube No ad]ustment was made for the prestm-ed diminished 
dead space in the one female voh,nteer (No. 4) since allowance ,~'ould also have 
had to be made for the presun~tably larger dead space in one or two of the 
volunteers with a larger body surface area. In the absence of direct determmi- 
taons of dead space th, s would have been guess work It was therefore assumed 
that the dead space figures used 'constatuted a fair average The average alveolar 
ventdatlon as plotted on the table approximates closely the minute volume 
tracings (Fig. 2). 

O x y g e n  c o m ~ u m p t w n  Estimates of the average oxygen consumption per body 
surface area (Fig 5) show that a similar relataonshlp obtmris as in the prevaous 
tracings Oxygen consumption in rnilhlitres per mmute remains fairly steady 
for Dohtrone when the post-mductaon is compared wath the control reading, but 
falls sharply towards the end of the S0-minute period, whereas wath sodium 
thlopental the imtml .fall is very marked and the dechne of oxygen consumpOon 
m the second period is less marked. Thus the oxygen consumplaon values for 
Dohtrone and sodmm thlopental at the end of the 80-mmute period again tend 
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to approximate each other. The difference between them at the end of the 
80-minute period is almost ldentieal to their difference in the control determi- 
nations. 

Arterial carbon dioxide content. Carbon dioxide content in arterial blood 
(Fig. 6) shows the tendency one might expect from previous tracings, namely 
that the increase in arterial carbon dioxide for Dohtrone is less marked in the 
first than m the second period, whereas with sodimn thiopental it rises sharply 
in the first period and more gradually m the second period. Again the values at 
the end of the 80-minute period seem to come closer. 

Figure 7 is derived from the two preceding tracings by plotting alveolar venti- 
lataon against arterial carbon dmxlde content. In comp~mg Figures 5 and 6, 
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which represent almost picture maages, one would expect a stralght-hne relation- 
ship of alveolar ventilation to arterial earbofl dioxide content. 'Fins is indeed so 
The tracings are almost straight and parallel. The slight devi.ataons wbach are 
seen are within the hmits of experimental error. 

Total amounts of anaesthetic. Since anaesthesia was of equal durataon for 
each volunteer at both slttmgs, the amounts of sodium thiopental and of Doll- 
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trone both for induction and for maintenance of anaesthesia are compared by 
means of a graph (Fig. 8). All preoperative factors were equal for each volun- 
teer, as was also the dose of relaxant required for endotracheal intubation. The 
graph shows that frequently, but not invariably, more Dolilxone' than sodium 
thiopental is required for induction. Without exception more Dolitrone is required 
for maintenance of anaesthesia than sodium thiopental and only in one case 
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F I c u l ~  8 Amount  of anaesthetic and postanaesthet lc  react ion tame Bars represent  amount  
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minutes 

(No. 4) is the difference insignificant. The graph of averages reveals that for 
induction a slightly increased amount of Dohtrone is needed as compared with 
sochum thiopental For maintenance the dose of Dolitrone m milligrams is more 
than double that of sodium thiopental. 

Awakening time. Tins has been entered on Fig. 8 above each bar as number 
of minutes. Only twaee (volunteers 2 and 4) did the individual react to the 
spoken word earlier after sodium thiopental than after Dohtrone. However, in 
volunteer 2 the total dose of Dolitrone was more than three times that of sodium 
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tlliopental. On the average, volunteers after sodmm thlopental reacted to the 
spoken word after 97 minutes from the end of' anaesthesm whereas after double 
the amount of Dolitrone they reaeted wiflain 55 minutes. 

CUNmAL S~X~Y 

Armed with the informataon gained from our studies on volunteers, we took 
Dolitrone into the .  operatmg room and used it in actual chmea|  anaesthesia on 
minor surgical and gynaecologlcal eases The investigation was divided into four 
groups. With group I (9 cases) Dohtrone, 2.5 per cent so[utaon, was used as an 
induetaon agent only. Group II comprises 10 cases where Dolitroaae was given for 
induetaon and m frac~aonal doses as a supplement to nitrous o~ade mad oxygen 
maintenance because wath mtrous oxade alone satisfactory anaesthesia could not 
be mamtamed. With group III Dohtrone 2.5 per cent was used thrbughout for 
induetion and maintenance of anaesthesia (15 cases ). Group IV eomplases eases 
in which again Dolitrone was used ~or induction and full mamt4mance of anaes- 
thesia but as a 2 per cent solution ( 14 eases). 

Group I: Dolitrone 2.5 per cent - Induct ion  only (9 cases ) 

Table I lists the nine eases in this group. Preoperative medication with meperi- 
dine 50 mg. was standard m this group and the interval elapsing between preme- 
dieation and start of anaesthesia was held as constant as is possible under clinical 
conditions. As in all other eases the induction dose was double the sleep dose. 
In other words, the amount of Dolitrone necessary for the patient to close the 
eyes was determined and a similar amount was then injected moderately fast. 

In only two patients short apnoea followed induction. The presence or 
absence of apnoea did not seem to be related to the patient's weight and height 
or to the closeness of premedleation to induction of anaesthesia. ()nly in on% 
case was endotracheal mtubatlon earm~d out and in this ease the cords were 
found to be reacting actively to the s~mulus of the laryngoscope and endo- 
tracheal tube. Eight induetaons were considered satisfactory. One patient devel- 
oped hiccoughs Lmmechately upon induetton and before the maintenance agent 
was started. The same pataent also had some retching, but it is d~icul t  to say 
whether this was due to Dohtrone or to the maintenance ageut In all but two 
eases anaesthesia was maintained with mtrous oxide-oxygen 8:2. One patient 
was maintained with nitrous oxide-oxygen 7.2 and trichlorethylene ( T n l e n e |  
and one patient was maintained with cyclopropane in  one case there was 
slight movement during the surgical procedure, not sufficient to wan ant supple- 
mental doses of Dolitrone. 

Mild phlebitis, defined as a tender, hard vein at the site of injection without 
spontaneous pains or reddening was encountered once on the first postoperahve 
day. 

Group II. Dohtrone 2.5 per cent- Induct ion and supplementation of nitrous 
oxide (10 cases) 

In all these cases nitrous oxide anaesthesia was supplemented by Dolitrone 
because nitrous oxide by itself proved insufficient to control the ]patient ade- 
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WYANT e t  aL.  EVALUATION OF DOLITRONE ~0~ 

quately This was b eeause of either movements whieh proved disturbing to  the 
surgeon, or coughing, crowing, laryngeal strider, or swaELowmg (Table II). ]n 
one case hypotensmn of 80 ram: Hg oeeurred with the supplement and one 
other patient develo:ped earpo-]?edal spasm This oatient was shown to h a v e  a 
borderhne blood calemm level and so carpo-peda spasm cannot be attributed 
to Dohtrone Apnoea of five seconds followed induction in only one ease. Relaxa- 
laon for the plocedure, whach was usually a pelvic exammataon under anaesthesia 
with or without ddatahon and curettage, was excellent m one instance, good m 
two cases, fair in three eases There was no relaxation m four instances and 
succmylehohne was needed. The total tame from the ena of anaesthesia untal 
the pataent responded to "verbal stamuh was u,npredletable, var)nng between one 
and thtrteen minutes and being unrelated apparently to the tots_ dose of Doh- 
trone, body surface area, or premedicatlon. However, there seemed to be a 
relataonship between the amount of preoperative medicatmn and the necessity 
for Dohtrone supp]emenlatlon since five patmnts in this serms only recmved 
mependme  95 rag, Residual analgesm was tested in five of these pataents. It was 
absent m one, defimtely present m three, and possibly ]?resent m one patmnt 
However, since these pat,ents had received mtrous oxade and were not always 
entirely eo-operatave when tested nnmechately at the end of operation, it is 
&fllcult to be certain whether analgesm did exist and the actual duration of it. 
None of the patients m this group were mtubated Two developed mild phlebllas 

Group Ill Dohtrone ~ 5 per cen{-Inductaon and full mmntenance (15 cases) 

After induction with double the sleep dose of Dohtrone, anaesthesia was 
mamtamed by intermittent fractional supplements of Dolitrone 2 5 per cent, 
given as required (Table III) .  All pa~tents received oxygen by mask. Nine 
pahents in this serms requtred no further anaesthesm and ra seven the anaesthetic 
obtained was entirely satisfactory. One had some shght movements which 
required no further anaesthetie. Hypertension wath bradyeardia developed in 
one patmnt. Relaxation was excellent m two of these patients, good in six, and 
fair m one, none required a relaxant Apnoea after mduetaon was not seen and 
terminal analgesia was rather absent or doubtful. There was a marked difference 
m the recovery time T h s  vaned between 6 and 84 minutes, and agmn was 
enttrely unrelated to total dose, body surface area, or preoperative medication 
The disturbing feature in this group was the tngh incidence of severe phlebitas 
(8 eases) and marked phlebRas (1 case) defined as hardemng and reddening of 
the veto along the arm wtth spontaneous pam and mdurahon of the arm, reqmr- 
ing speeml treatment 

In the same group are six cases m whmh reduction and maintenance with 
Dohtrone proved unsatisfactory or even impossible and a change had to be m a d e  
to other agents. In one ease sodium thiopental was substituted and all other 
eases were managed either with mtrous oxide-oxygen or nitrous oxlde-oxygen- 
triehlorethylene M asele relaxahon in these pataents was much less satisfactory 
than in those maint t ined :solely on Dohtrone. Apnoea during induetaon was again 
not seen nor was taere evidenee of postoperative analgesia The rate of severe 
phlebitis was very high (5 patmnts out of 6). One of the patients actually 
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required prolonged physiotherapy treatment m order to correct the severe inflam- 
matory process ,m her arm The vocal cords of the patient for laryngoscopy and 
biopsy of cords were too reactive. In others severe movements of the patient 
could not be controlled wath Dohtrone. These movements were both spontaneous 
and on stmmlation, man~estang themselves by flexion and rigidity of arms and 
legs to an extreme degree. One interesting feature was that m all permeal opera- 
taons the penneum &d not seem ~to withdraw from s~Inulation but remained 
immobde despite movement of the extremlties Again, a marked varlaL~on .was 
seen in the reaction tame at the end of anaesthesia, similar to that in the previous 
group 

Group IV. Dohtrone 2 per cen t - Induc tmn and maintenance (14 cases) 

The change to 2 per cent solution was made m order to prevent if possible the 
Ingh incidence of phlebitis winch had been encountered m the group reduced 
and mamta~ed  w~th Dohtrone 2 5 per cent In eleven of these fourteen patients 
Dohtrone alone was used satJsfactordy (Table IV) .  No marked or severe phle- 
biffs occurred and only four cases of mild phlebitis were noted. The 9. per cent 
solution of Dohtrone seemed to have the disadvantage of even less potency, 
with a larger number of patients showing either mdd movementg, phonatmn, 
moamng, sighing, or swallowing These did not slgmficantly chsturb the sttrgeon 
and therefore no further supplementation was reqmred. One patient had very 
wolent movements although a total of 1 5 Gm Dohtrone was given m order to 
determine whether increased amounts of the drug might not control these move- 
ments. This was not found to be so It is interesting m tins connection to compare 
cases 8 and 9. Both patients were of approximately the same l ~ g h t  and weight, 
and received the same premechcatmn approximately the same time before induc- 
tion of anaesthesia. The double sleep dose in both patients was equal, yet one 
of them reqmred only 200 mg supplemental Dohtrone for a six-minute procedure 
whereas the other required 1100 mg for an eleven-minute procedure. In the- 
patient who received a total of 600 rag. Dohtrone, anaesthesm was entirely sates- 
factory, whereas the patient w~th 1500 mg. moved vmlent'_ly and could not be 
controlled by tins large dose. Yet despite the large discrepancy m the dosage 
both patients reacted to the spoken word w~tinn 23 minutes of the end of 
anaesthesm Again there was no apnoea m tins group. Analgesm was conspicuous 
by xts absence. Mild phleblas occurred once. 

In three further patients wolent uncontrollable movements necessitated a 
change to mtrous orade-oxygen-tnchlorethylene after 1 Gin. of Dolitrone had 
been administered and in no way controlled the movements. They were so severe 
that the surgeon was unable to proceed with the operation. Despite the identical 
total amount of Dohtrone of I Gin. each and idenlacal mtrous oxlde-oxygen- 
trichlorethylene supplementation, the reaction time varied between 17 and 4l 
minutes. 

DmcussloN 

Txdal volume, minute volume, alveolar ventilatmn, and arterial carbon dmxide 
content all seem to mdicate that under our standard experimental conditions 
Dohtrone depresses respiratory functaons to a less degree than does sodium 
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tbaopental This property of Dolitaone ~s more marked following reduction. With 
prolonged admimstratlon the respiratory oattern more closely approaches that 
of sodmm thiopental. Tachwl3noea under ~oth agents is marked but more pro- 
nounced wath sodmm thlopental following inducbon than w~th Dohtrone; again 
the resptratory rate with bod~ agents is not markedly dafferent after maintenance 
for 80 minutes at a steady le re] 

In only three cases was xt possible to maintain anaesthesm m an electro- 
encephalograpbac level comparable for both agents Tbas was most commonly 
in upper third level In all other cases anaesthesm with Dolitrone required 
markedly deeper levels m order to make the pabent tolerate the. endotracheal 
tube F~gure 9 ~s one example of this. Both tracings are taken in the 18th minute 
of maintenance The volunteer had recexved 875 mg of sodmm thiopental 2.5 
per cent ~ for inductaon and at the time the tracing was taken ihe had received 
860 mg sodium tbaopental 1 per cent He was m upper third electroencephalo- 
graphic level. At the second s~ttmg 500 mg of Dohtrone 9. 5 per cent was 
required for mduct~on and at the t~me th~s tracing was taken 2700 rag. of 
Dohtrone 2 per cent had been administered Any hghter level of anaesthesm 
would ammedmtely cause the patient to buck and strata. This tracing shows 
almost complete absence of brain waves for as long as 18 seconds. 

111 I j  , l  [ q 7 I '  I 1~" U " l ' t '  , ~r 'l ' ! ,  ' . . . I . .  I I "  
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FICURE 9 Electroencephalogram of volunteer 10 for Na Thlopelatal (top) and Dohtrone 
( bottom ) -both  tracings were taken in the eighteenth minute o[ maintenance and represent 
the hghtest level at which the endotracheal tube was tolerated 

Even with these markedly deeper levels of Dohtrone anaesthesm spontaneous 
movements of arms and legs qmte frequently occurred thioughout the admmis- 
trataon This was also the case in the very deep level of anaesthesia shown on 
the electroencephalographtc tracing which is llhistrated here Only two volunteers 
did not show these movements at all Although these occasional movements, 
which consisted of flexion of, rams and legs, did not interfere wath m~tr experi- 
ments, they can be extremely troublesome under actual operating conditions. 
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In volunteer 6 these movements were so violent that the e, xperiment could not 
be concluded. The movements conslsted of clomc-tonic flexton of arms and legs, 
mainly limited to the elbows and knees. These were of such intensity as to 
make smooth maintenance of anaesthesia impossible despite continuous rapid 
injection of Dolitrone 2 per cent. Yet the same volunteer had been maintained 
under the experimental eonchtaons on only 1060 mg of sodium thiopental. He 
had required 560 rag. of Dohtrone 2.5 per cent for reduction and even after 
further injections of up to 1540 mg of 2 per cent Dohtrone for maintenance, 
the experiment had to be abandoned. This would seera to indicate that Dolitrone 
is a weak anaesthelac agent with aetaon prnnanly and alrnost exclusively upon 
the cerebral cortex, allowing perhaps preponderance of basic gangha. This 
patient also developed severe thrombophlebltxs at the site of mjeclaon after the 
experiment, which requtred physiotherapy because of tds lnablhty to fully 
extend the arm at the elbow The eondlta0n resolw:d without sequelae in the 
course of ten days 

When these volunteers were stamulated after they had been satisfactorily 
maintained at a steady level, of anaesthesia, those under sodium thiopental 
would usually respond with a slight flexion of the legs which subsided lmfne- 
diately the stimulus was removed As previously mentioned, tlus stamulus con- 
sisted of the mserlaon of a towel clip at one side of the umblheus The move- 
ment was usually restricted to the leg on the side of stlmulalaon When the~ 
same stimulus was apphed to m&vlduals under Dohtrone, severe clonlc-tomc 
contraction of both legs at hap and knee would lrvanably result even under 
the deepest level of anaesthesia, and was slow to su 9side after the stimulus had 
been removed. In fact it tended completely to upset for a ttme the even main- 
tenance o~ anaesthesia Both with sodium tbaopental and with Dohtrone the 
electroencephalogram would reveal marked hghtemng of the level of anaesthesia. 
In the case of sodmm tbaopental this would only last as lor~g as the stimulus was 
apphed, whereas wath Dohtrone further doses of the drug were needed in 
rapid succession m order to re-estabhsh the previous level of anaesthesia 

Our findings with regard to the wake-up tame after sodium thropental seemed 
to confirm the animal findings of Thompson, Smith and Werner (1). With two 
exceptions all individuals reacted to the spoken word rnueh sooner after the 
conclusion of the experiment with Dohtrone despite the larger total dose of 
drug administered They also seemed to have less of a hang-ovelr and felt better 
when they were taken home in the evemng 

No abnorrnahtles were seen in the electrocardiogram in any expenment with 
either sodium t/uopental or Dohtrone. Neither were there any changes m blood 
pressure and pulse rates consistent or significant enough to state that there was 
any marked difference between the two drugs studied. Neither produced 
marked or prolonged hypotenslon or significant taehyeardla at any time. Post- 
anaesthetic nausea was not a significant feature with either agent Except for 
volunteer 6 who developed severe thrombophlebitis no sigmfieant postanaes- 
thetle complications developed. 

The  clinical use of Dolitrone confirms our finchngs in volunteers. Its outstand- 
ing advantage is its respiration-sparing properties whieh are in sharp contra- 
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dlstmctaon to those of sodmm thmpental. Double the sleep dose of sodmm thio- 
pental if gwen rapidly almost invanably produces a period of apnoea frequently 
assocmted with transatoly hypotension. No such hypotension was seen with Doli- 
trone It must be remembered that, ff used for induclaon alone, Dolitrone is  
much shorter acting than sodmm ttuopental and the maintenance agent must be 
ammedmtely started upon induction. Nitrous oxide maintenance after Dolitrone 
mduclaon is frequently inadequate since the effect of the mduction agent is not 
camed into the early maintenance period for a s-flqciently long time 

In the maintenance of anaesthesm Dohtrone is enhrely unpredictable and the 
incidence of unsatisfactory anaesthesm is high However the most dasturbing 
feature as the hagh incidence of severe and moderate phlebitis which we have 
encountered with the 2 5 per cent solution When substituting a 2 per cent 
solutlo 9 for 2 5 per cent soluhon the agent becomes even less satisfactory as an 
anaesthetic agent although tlhe incidence of phlebahs is markedly reduced. We 
have not attempted to give the agent as a 1 per cent continuous intravenous 
drip pnmardy because the 1 per cent solutaon m distdled water as markedly 
hypotonlc and we have been afraid to use such a hypotonic solulaon m patients 
In the hght of our chmcal experiences at may well have been that some painless 
lnduratmn of the vem at the rote of mleclaon developed also an some of our 
volunteers after Dohtrone I:F this happened at was not severe enough to cause 
the volunteers to return and complain about any dascomfort, except volunteer 6 
who reqmred aclave treatment for a very painful arm 

Another most dasturbmg feature of Dohtrone as the frequent occurrence of 
spontaneous movements winch can assume most vmlent proporhons and cannot 
be controlled by the rapid injeelaon of even large doses of the drug They can 
only be suppressed by a change to other anaesthetic agents. 

Analgesia We have seen very httle evidence of resadual analgesm under the 
eondatmns m winch the drug has been used by us Comparison of group I with 
the others of the chmcal study seems to indicate that residual analgesia m 
group I cases may have been due more to nitrous oxide than to Dolitrone or 
perhaps to a synergxsm of the two The analgesic and amnesic properties which 
have been clmmed for Dohtrone therefore had to be separately investigated. 
Since analgesm as a subjechve state at was decaded that one of us (GMW) 
should submit to the admimstralSon of Dohtrone to deo}d~ whether this drug 
had analgesic properties. No premedmation was gaven. ~:Dolitrone 2 per cent 
was admlmstered through a Gordh needle in small increments while the subject 
remained conscmus Wathin 20 seconds of the mlechon of 1 ml. of 9. per cent 
Dohtrone there was some tinghng in the fingers wbach spread increasingly 
throughout the body and was most marked an hands, hps, and lap of tongue. 
The eyehds became heavy; it was difficult to focus, and some double vision 
appeared The hmbs became heavy but muscle power was retalneff Both voices 
and hght sensalaon were markedly increased to the point of unpleasantness 
Persparataon appeared soon but was not apprecmted by the subject unlal very 
much later Witban a few mmutes there was a feeling of nausea which was 
accompamed by mrcumoral pallor There was none of the sense of general well- 
being which as usually ass'ocmted wath the state of general analgesia On the 



319, CANADIAN ANAESTHETISTS' SOCIET ~r JOUBNAL 

contrary the prevalhng sensation was a most unpleasant one. Deep touch such 
as squeezing of the calves was appreciated as such buL was most unpleasant. 
All touching of the skin both by the investagators and by the volunteer himself 
caused marked tingling. Whenever the subject asked that he be tested by pin 
prick there was a markedly exaggerated painful nnpression of a very fine needle 
being thrust through the skin although, unbeknown to the subject, at times only 
the hub of the needle was used to make contact with the skin. At other lames 
the inveshgators inserted a towel clip into the subject's arm and this was not 
noted at all. It would appear that expected painful stimnh were percewe3 as 
such in an exaggerated manner whether they were mdeed painful or not, whereas 
h'uly painful but unsuspected stamuli were not fett at all. At one tame angling 
of the forehead was replaced by a vice-like pressure on the forehead. Tlus was 
caused by one of the investigators pressing mildly in the region of the supra- 
orbital nerve. Analgesia was defimtely more marked in the arm used for mleclaon 
The subject felt an arresistable urge to move from time to tame because of the 
great discomfort he was experiencing during the ,,tate of analgesia. The experi- 
ment lasted for 20 minutes and during that time a total of 260 rag. of 9. per cent 
Dohtrone was administered. At the conclusion of the experiment the subject felt 
a great destre to sleep but after one hour he felt fresh enough to get up and 
continue with his normal actavities. The site of the injechon was qmte painful 
and the investigators had notaced hardening of the vein in the forearm while the 
experiment was stall m progress The pain persisted for some four hours andL 
then gradually subsided to a local tenderness. The following morning there was 
some chscolouratlon but no tenderness although the veto was indurated for some 
2~ inches above the slte of injection. The sublect retained complete recollection 
of the entire experiment although there was some lack of apprecmtaon of time 
and the whole expertment seemed somewhat telescoped. 

SUMMAIAY AND CONCLUSIONS 

Dohtrone, a non-barblhtrate intravenous anaesthetJc agent, has been compared 
to sodium thaopental m human volunteers. The drug has also been admlmstcrcd 
to a series of paherits undergoing minor surgical procedures In these clmical 
cases the drug has been evaluated both as an reduction and as a maintenance 
agent. In a further study the analgesic properties of Dolitrone were assessed. 

From these, it would appear that Dolitrone has ~hree principle desirable 
properties 

1 Because of its marked resprrataon sparing properties, it could be a useful 
induction agent It causes practically no apnoea m double the sleep dose and 
no significant hypotenslon No cardiac rrregularities were noted. 

2 Muscle relaxahon for such procedures as pelvic examinahQns under anaes- 
thesia is often sahsfactory but unpredictable. 

8. Dolitrone has definite analgesic properties although the state of analgesia is 
sublectively less pleasant than that mduced with mtrous oxide, trichlorethylene, 
or intravenous procaine. It ~s reasonable to asstrme that a more profound state 
of analgesia may be obtained ff statable premedication is given. 

We have been unable to demonstrate any amnesic properties of the drug 
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Against these three advantages are set three overwhelming disadvantages of 
the agent: 

1 The lugh incidence of phleblt,s, which ranges from mild to very severe, 
precludes the use of Dohtrone for anaesthesia or analgesia at the present tmae, 
except as a single injectaon for inductaon of anaesthesia when phlebitis does not 
seem to be common. However, one must ask. "Is tt~ere a need for another 
intravenous agent when it must be strmtly hmited to reduction alone?" The 
mc,dence of phleblt~s eould probably be reduced if mlectlon were made into 
the tubing of a running sahne infusion Unfortunately this would entail the 
admlmstratmn of undesirabl> large amounts of normal saline and is therefore 
not practicable. 5 per cent Dextrose solution wluch could ]be given in larger 
quantltaes is unfortunately not compalable kvlth the drug. 

2 The unpredlctablhty of Dehtrone as ' a  maintenance agent and as far as 
relaxalaon is concerned is a serious disadvantage. 

8 The frequent occurrence of spontaneous and often uncontrollable move- 
ments despite large doses render the agent unsmtable for maintenance of anaes- 
thesia 

The drug was so unsatasfactory m chmcal use that it was &scontinued in each 
group after it had been used in a relatavely small number of ~ases. 

In conclusion, after weighing the advantages and chsadvantages of Dolitrone 
we do not feel that at the l~reseht time it can be recommended as a desirable 
chmcal agent. The analgesic propertms of Do]ltrone are intriguing; whether or 
not they can be utlhzed clinie~tlly will depend upon the ability of the chemists 
to evolve a compound less hkely to cause venous irritation. 
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l~strM~ 

Le dohtrone est un agent anesth$slque non-barblturique pour admmistration 
intraveineuse: les auteurs l'ont conapar6 au thiopental sodium chez des volon- 
tastes. Ils Font 6galement in]lect6 s un certain nombre de malades devant subir 
de la chirurgie mmeure. Au cours de cette 6tude chmq~e, le m6dicament a 6t6 
6valu6 aussl bran comme agent d'Jnductlon que comme agentod'entretaen. Dans 
une 6tude ult6rmure, les propri6t6s analg6siques du dohtrone ont'6t6 eprouvees.' " 

De tout eela, 21 r6sulteralt que le dolitrone poss6de trois qualit6s prineipales 
d6sirables: 

1. Du fret qu'll n'affecte pas la I espirataon, d pourrait 4tre un agent bien utile 
pour rmduction. A une dose double de eelle requise pour provoquer le sommeil, 
11 cause "peu ou pas d'apn6e et pas d'hypotension marqu6e. Nous n'avons pas 
d6pist6 d'irr6gularit6s eardiaques. 
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2. Le re l~chement museulaire pour des interventJons comme des examens 
gyn6cologiques sous anesth6sie est souvent suMsant mais incanstant. 

8. D6~nitivement, le dolitrone a un pouvoir analg&ique bien que, subjective- 
ment, cette analg6sie soit morns plaisante que celle que procure l epro toxyde  
d'azote, le tril~ne ou la procaine par voie intraveineuse. Quand on a donn6 une 
pr6m6dicafion ad6quate, il y a lieu de croire que l'analg6sie est plus pouss6e. 

I1 ne nous a pas 6t6 possible de d6montrer s i c e  m&hcament peut prodmre 
l'amn6sie. 

Par opposition ~ ses trois avantages, ee m6dicament poss&]e trois d6savantages 
irnportants. 

1. La grande fr6quence des phMbites, dont la grawtt6 peut aller de b6nigne 
massive, proscnt, actuellement, l'emplol du dohtrone en anesth6sie ou ~ en 
analg&ie ~ moins qu'il s'agisse de Finjection d'une seule dose pou~ faire l'induc- 
tion d'une anesth6sie et cela, seulement, s1 le malade n'a [)as tendance ~ faire 
des phMbite~. Toutefols, on pourrait se demander: "Y a-t-fl lieu d'obtemr un 
autre agent mtraveineux dont l'usage se limlterait strictement ~ l'induetion?" La 
fr6quence des phl6bites pourrait probablement 6tre chmmu6e s~ l'on faisait 
l'm]ectmn de dohtrone dans la tubulure d'un s&um sal6 d6j~ install6 dans la 
veine. Malheureusement, cela entrakueralt l 'admimstration de grancIes quantlt6s 
de s6rum sal6 ee qul n'est pas pratique et toujours indiqu& Quant au s6rum 
glucos6 5 pour cent qui pourrait 8tre plus mdiqu6 et  adnumstr6 en plus grande 
quantlt6, fl est incompatible avec le dohtrone 

2. L'inconstanee du Dohtrone aussi b~en dans le mamt~en de l'anesth6sie que 
darts la production du rel~chement musculmre dewent un d6sawntage s&ieux 

3. L'apparition ~r6quente de mouvements spontanfs et souvent incontr61ables 
et eela, en d6plt de grosses doses, fait que cet agent n'est pas pratique pour le 
maint~en de l'anesth6sie 

Ce m6dieament a donn6, en clinlque, tellement peu de satisfaction que son 
emploi a 6t6 abandonn6 k dfl~6rents endroits apr~s usage dans un nombre de 
cas relativement restreint. 

En cons6quence, en pesant b~en les avantages et les d6savantages du dohtrone, 
nous ne croyons pas, clans le temps pr6sent, pouvoir recommander eet agent 
comme bienvenu en chnique. Les propn&6s analg6slques: du dohtrone posent 
un probl~me: elles ne pourront pas &re employ6es en chmque ~i morns que les 
chnnistes r6uss~ssent ~ en extraire un prodmt molns ~rrltant pour les veines 

REFERENCES 

1. THOMPSON, C R,  SMITH, j D & W~tmm, H W Pharmacology of 5-ethyl-6-phenyl-m- 
thmzane-2,4-dmne Fed. Proe 18 411 (March, 1954) 

2 Ltrm)Y, J S 110 Years of Anesthesia ~ M A Georgm 48 195-9.00 (March, 1954) 
3. Ltr~Y, j s Will There be an Era of Analgesia9 (Editorial) Lancet 74 155 April, 

1954) 
4 - - - - H o p e  for an Age of Analgesia J Am Assoc Nurse Anesthetists 22 225-228 

( November, 1954) 
5 - - -  Development of Analgesia after a Century of Anes[hesla J A M A 157 1399-1403 

(Aprd 16, 1955) 
6 - - - -  Pediatric Anesthema J Am Assoc Nurse Anesthetmts 28 79-84 (May,'1955) 



VgYANT et aL: EVALUATION OF DOLITRONE 815 

7. ------ Progress m Analgesia, A New Note on an Old Theme. Texas State J. Med. 51: 
301-304 (June, 1955). 

8. - - -  Recent Progaess m the Conquest of Pain Lancet, 75. 320-324 (July, 1955). 
9. SFJDON, T. H. The Effect of General Anaesthelac Agents on Small Blo,3d Vessels. Thems, 

Umvermty of Minnesota Graduate School, 1940. (Quoted by, Lundy.) 
10. COTTEN, M. DEV. & BAY, E Conapanson of the Carcho-vascular Properties of a New 

Non-barbiturate Intravenous Anesthetac Agent wxth Those of Thlopental. Anesthemology 
17 103-111 (January, 1956) 

11. Sympomum: Standardazataon of Defimtaons and Symbols m Respiratory Physiology. 
Federataon Proc 9 :602  (1950). 

12 VaN SLY, E, D. D. & NEmL, T. Quantltatave~ Chnical Chennstry, vol. ~, p. 324. Balti- 
more. Wdhams & Wdkm~ Co (1932) 

The Canadxan AnaestheUsts' Society v~shes to repurchase a hmlted number of cop:es 

of the January, April, nnd July, 195.5, and January 1956 :ssues of the Journal, 
at $1 00 per copy. Copies must be complete and unmarked, and sholdd be forwarded 
to The Secretary, Canadian Anaesthetasts' Soc:ety, 516 Medical Arts Bmkhng, 
Toronto 5, Ontario. 


