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WHEN recentlythet carboni'o oxid scare
a wa's rais-ed in the

p ress,thee danger we incur,evenv in thestreetss''r fhro
cs nstant dischlarge' of 'the exhaut gas froni buts and mo tor

carengines was a mattersca'ee comment. Soo
'us, knowing the secrets.fof combustion, were, moved to

suggest to tobacco.using friends that the'y were risky com-
paaiions.Tlliesubjjct -of cigarette smoking wasdidiscussed in

tee''s-c'lumns inoeNobveinbear last* by my friend'Professor W. E.
Dixon, F.R.S. Ilearnfrromhiiim'tlihat' he- hlia' tegaarided the

pernicious result' of excessive cigarette smoking as an effect
of carbonic oxide buttlat 113 is inclinedto.attribute the
obvious effects' Of cigar smokinig'rathert to' theinfluenice of
nicoinie, if notL to othler basic products of the de'strucive dis
till'ition of tile noxiou's weed.

Appaetiently tle gases from thle burningcigar have
no

be'en specially exiamined forcarbonic oxdde . Discussingithe
matter With my neigibbor, Mr. E. V. Evann,s, cbief cliemist to
tlhe Southl Metropolitan Gas Company, we came to the con-
clusio'n thlat 'it wa's wort' wliile for once to laeae few

expe'riments on combustion of -,a practical character, to
ascertain tile extent to wlliclh poison-gas manu'facture is

gindlged inby tlee public; athisinvitantion I have participated
in thie work. We'advisedly do no't -call ita' researcli, as tile
result'sa' e sufficieeintly'striiing to be ofpublic'iutere,st andtlhe
wiorkhas beecndonoi witllout Govern'meut grant.

Sulplluret;ted hydrogen and prusic acid are botlh constant

prod'uct of tle smoker's'activity,'tIo'glI in very minute

proportidois. ¶Lis is easily demonsttraated by smoking a

cigarette in a glass-tube-liolder iuto whiichl a- stripof test
paper is first inserted, then a close plug of cotton-wool and
finally the cigarette. Acetate of lead paper is biackened
after'a few Wiliffs; similarly,after removal'of. sulphuretted
eydrogen, a paper impregated with' a solutionof'ortho-
toluidine in eupric aceEate and water-a mostdelicatetest for
hydrogen cyanid'e-rapidly turns blue. The less sensitive
picrate and Prussaian-blue testsaremoreslowly effetive.

The 'blood test forcarbonic oxide, in our experience,cannot
be applied effectively tosmoke-sometlling is present whicl
mars the colour change; it can only be used alter scrubbing
th,lsesmoke by means of cotton-wool, fuming sulphuric acid
and a concentrated solution of caustic soda.
The following results were obtained by smoking a cigarette

or pipe,S by attaching it to a gas-sampling bottle and allowing
metcury to runout in" puffs."
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"Gold " Player's "Sylvion" "Medium Shag"
Flake." Weights." (Virginian). - in PLipe.

4.50

0.89

16.20

7.02

1.24

15.60

4.25

0.97

16.54

10.15

1.14

10.53

Tlhe oxygen may be taken as a measure of tlhe excess air.
'Multiplying the values by 5, it appears that about 80 per cent.
of air in excess was drawn tlhrough tlle cigarette and only
about. 50 per cent. tlhrough the pipe.

BRiTISn MEDICAL JOURNAL, November 19thl, 1921, p. 819 et seq.

Co'mparison of Cigars

I _
Brand.

British

British

British

British

British

Hlavana

hlavana

Havanna

Quality.

Gcod

Fairly good

Fair

Commont

High class

Fairly good

Mvedlium
High class

Age.

Quite now

Qaite new

Sorncwhat aged

Fairly old

O.l anld wel,
matured

Old

Old

Old

Moisture.
PeIet

Per cent.
8.86

11.60

9.52

10.97

9.80

9.77

8.33

9.28

cigar way gave following most

surprising figures:-
CO2 ... ,.. ... ... 13.36 per cent.

02.. .
... ... ... 5.8 ,X

The amount of air in excess was under 30 per cent., showing
that the cigar is a very efficient instruemen t. tht
amount and the higlh ratio of carbon monide todioxide

13.36- = 2 2.3

are reiarkable.
In these experiments thie gaseswere aualysed directly

Bone -and Wleeler apparatLis. Tile percntage of monoxide

being so small from the cigarette, we deemed it advisable to

use Gautier's perhiaps more trustworthly method (for small
amounts),- in whlich the purified gas- is passed over-heated
iodine pentoxide, the iodine liberated in oxidizing tile carbon
monoxide beinig determined by titration. To ascertain the
effect of smokingn more or less rapidly,the rate at which
mercury was run out was varied considerably. The percent-
ages of carbonic oxidetlhus estimated came out as follows:

co
1. Turkish cigarette (smoked normally) 0.721.
2. Virginian cigarette (smoked normally) .0.673

... ... 0.714

. -..-. 0.78

3."Wild Woodbine cigarette (smoked slowlv) ... 0.6
- , --,, ,, (smoked no-rmally)... 0.875

(smoked quickly) ... 1.40
4. Three Nuns" tobacco (bowl of pipe cool, samp'ed

shortly afterlighting up). ... ... . 1.14
5. Player's" Tawny "(pipe; beginning of smoke) 0.9

.. 0.7;

6. Havana cigar (smoked quickly) ...8. ... 8113
... ... ... 6.0

It is clear from these results tilat tile proportion of
catbonic oxide in the smoke will vary according to the rate
of smoking. When air is drawn in rapidly tlle length and
temperature of tlle glowina portion are increased and more

of tlhenmonoxide is- formed.-In general,lhowever, a nor'ial
sample of cigarette smoke will contain between 0.5- and
1 per cent. of carbon monoxide.

In all these trials tlle smoking was artificial. In a final
series cigars were smoked-in tile usual manner but the smoke
drawn into the mouth was afterwards expelled into a

mercu.ry receiver and then analysed. Tlhe cigars used were

a set specially selected for me by a friend wlio is a maker.
Tlhe results in column A of the following table apply to
smoke obtained by mercury suction; those in column B
represent the effect of normal smoking. X is the ratio of

dioxide to monoxide. Tlle high proportion of air in two
cases in the B series is to be ascribed, we think, to the
moutil not fitting the cigar (a big one) closely. It will be
noticed that, in the A series, tlhe old, well-matured cigar
seems to have offered a specially free passage to air and that
this gave tlie lowest proportion of carbonic oxide. Th-e
irregularities in tlle results need not be taken too seriously,
being doubtless in tbemibain due to tile irregular cliaracter of
tle operation of smoking as it was practised in thess trials.

Apparently tlle results are little affected by make or quality;
closeness of packing and rate of smoking seem to be the

determining factors. In tlhe A serie-s tlle cigar was only
smouldering; in tle B series the len'gth of the burning
portion was greater aud tlle proportion of monoxide is usually
highler. It would seem that the "strona" smooker produces

of Different Qutality.
A. | B.

CO. C0. 02. X. CO. CO. 02. X.
~ ~ Per cent. Per cent.

Per cent.
2.31

2.65

1.86

2.44

1.25

2.81

4.96

2.65

16.4

15.7
9.0

10.2

5.5

9.2

13.9

14.7

4.3

4.3

7.9

7.6

11.4

5.5

4.2

4.4

7.1

6.0

4.9

4.2

4.4

3.2

2.8

5.5

5.69

7.93

5.26

2.23

2.54

5.43

4.52

3.91

Per cent. Per cent.

14.4, 44.4

14.3

13.5

6.0

6.6

10.5

7.7

9.9

4.4

4.2

11.7

11.6

6.5

8.0

7.3

-2.5

1.8

2.3

2.7

2.2

1.99

2.6
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the greater amount of carbonic oxide by maintaining a longer
layer of the cigar red- hot.

It is of interest to compare the proportions of carbonic
oxide in straight coal gas, made by simply distillinag coal,
witlh that in tobacco smoke.
A cigar of average size was smoked under such conditions

that the volume of smoke formed could be measurod.- Four.
fifths only ot' the cigar was smoked in order to malke allow.
ance for the portion of cigar usually discarded. It was found
that 0.303 cubic foot of smoke was produced, of which 7 per
cent. was carbonic oxide. The quantity of straight coal gas
containing an equivalent amount of carbonic oxide is 0.25 cubic
foot-tlhat is, 1 cubic foot of straiglht coal gas contains an
amount of carbonic oxide equal to. that in the smoke from
four cigars; the proportion of carbonic -oxide in South.
Metropolitan gas, it may be added, is about that of average
cigar smoke.
As to the effects of smoke, the cigarette smoker often has

the lhabit of inhaling; but as a rule pipe and cigar smokers
do not; friends tell me that pipe and cigar smoke ale nauseous
when inhaled: apparently volatile products of distillation are
carried forward much more than in cigarette smoking and
these protect the cigar smoker notwitlhstanding the larger
production of carbonic oxide. The blood of the cigarette
smoker often shows signs of carbonic oxide absorption. A
friend, who is an excessive smoker, is said to lhave 5 per cent.
of hiis blood out of action ; another who is an equally great
smoker and inhales constantly shows no sign of absorption.
The latter is an exceptionally vigorous- person, who oats and
drinks freely; apparently his is scarcely a case of tolerance:
if carbonic oxide enter his blood either it is swept out
witlhout difficulty by gaseous exchange or is worked up in
some way. Apparently there is room for furtlher study of tlle
conditions regulating the natural exchange of carbonic oxide
for oxygen in the blood. Smoking lhas its interesting, side,
even for tlle non-smoker.
We lhave to thank Mr. Pickard and Miss Bucknell for the

very skilful aid they have given and the special interest they
have taken in this little experimental excursion.

OBSERVATIONS ON THE AMIOEBICIDAL
ACTION OF CONESSIN E.

B3Y

H. C. BROWN, C.I.E., M.B., B.CH.CAMB.,
MAJOR I.M.S. (RET.).

(From the Wellcome Bureau of Scientifi3 Research.)

TaE bark and seeds of Hoo7arrhenra antidy8enterica have been
held to rank amongst the most important medicines of the
Hindu materia medica for many centuries; in fact Garcia de
Orta, who wrote in 1563, speaks of their great merit in the
treatment of dysentery. Thje plant is a small deciduous tree
found throuahout India and Burma, belonging to the
Apocynaceae; according to Sir George Watt,' it has been
confused with another species, Wrightia tinctoria, belonging-
to the same family.
From Wrightia antidysenterica, Steuhouse,2 in 1864,

isolated an amorphous base forming amorphous salts. Haing8
had previously obtained thie same alkaloid and described it
under the name of " conessine."
The alkaloid conessine is now a commercial product pre.

pared by Merck, and the formula C12H20N is given, to it.
In the United States Dispen8atory, nineteenth edition, it is
stated that the medicinal properties of this substance have
apparently not been investigated.
In 1880 Baboo Rakhal Das GhoseI described Holar-rhena

antidy8enterica (Wall) as being synonymous with Wrightia
antidy8ent-rica, and from the seeds he obtained an alkaloid,
which was isolated by Baboo Ram Chandra Datta, which the
latter called "kurchicine." He found it useful in cases of
chronic dysentery, and used it in doses of 2 to 5 grains.
Burn 5 gives an account of the phvsiological action of

conessine, holarrhene, and oxyconessine, and Pyman 6 in 1919
described the clhemical properties of holarrhenine and
conessine. Apart from the study of the physiological action
of the alkaloid by Burn no attempt has apparentlv been made
to study the action upon the causative agents in dysentery.
The remedy is chiefly used iu Nortbern India in the form

of an infusion of kurchi, this being the Bengali name for the
plant. The efficacy of this infusion in certain cases of
dysentery is, in the opinion of those who hiave used it, little
short of miraculous, and it seems strange that although

conessine-bas been isolated for more thain lhalf a century the
amoebicidal action of this drug has apparently not -been
tested. I have seen two cases in which its effect was very
striking, in one of them dramatic. It may be that, as Burn
pointed out, althouglh tlle alkaloid possesses the properties of
a local anaesthetic it cannot- be used as succh, at any rate by
the hypodermic route, owing to the production of a necrotic
area at tlle site ot the inoculation; tl1e necrosis is .apparently
quite independent of seconaary contaminating organisms and
is produced even with doses of 10 milligrams.

Thie preparation with which the following experiments
were made was in tlle form of a neutral solution of conessine
sulplhate, originally isolated by Dr. Pyman from a sample of
Holarrhena congolen8i8 obtained from tlle Belgian Congo;
a regular supply lhas been sent to me throughl the kindness
of Dr. Henry, Director of the Wellcome Chemical Research
Laboratories.

[n the first place an attempt was made to ascertain whether
the alkaloid lhad any specific bactericidal action on bacilli of
the dysentery group. It was fQund thlat althouglh the drug
did exert some specific action in vitro suclh large doses had to
be used as to place any chance of cure of bacillary dysentery
by this means outside the bounds of probability, and the rest
of the investigation was directed to the action of conessine
upon the growth of amoebae.
As it was not found possible to obtain suitable material

from- an acute case of amoebic dysentery with which kittens
might have been infected and the strain maintained, the
action of the alkaloid was studied upon cultures of free-living
amoebae wlhich had been isolated from pond water by Dr.
Wenyon; for these cultures, and for hiis valuable suggestions
and guidance, I wish to express my best th'anks. The cultures
of this- strain of amoebae were maintained upon an acar
medium (Walker's medium) upon which the amoebae grew
luxuriantly at room temperature.
There is a great deal of discrepancy in the published state.

ments as to the results obtained by different observers when
studying. the amoebicidal action of emetine upon material
from the intestinal contents in wlhiclh Entamoeba hi8tolytica
was present. For instance, Leonard Rogers.7 states that when
a small piece of mucus containing tllese active a-oebae was
placed in saline solutions of e-metine of the strenutei of r in
10,000 the organism was immediately killeid, and0that even
in a 1 in 100,000 dilution they were rendered inactive a-d
apparently killed after only a few minutes' immersion. Dale
and Dobell,58 however, found tllat certainofutheir strains of
Entamoeba histolytica survived tlle action of 1 in l,000, and
even 1 in 100 emetine for periods up- to one hour. Further,
Wenyon and O'Connor9 showed that amoebae in pus treated
with a 6.5 per cent. solution of emetine could remain alive for
several minutes.
Of course it is not possible to say that tlle conditions of tlle

test in eaclh case were exactly comparable, and it appears
that the relative differences in the amount of intestinal mucus
present may be- a variable factor in the experiments. This
intestinal mucus is-capable of -interfering with the action of
emetine, as is shown in the following experiments.

Experimizentt I.
A 1 per cent. solution of conessine sulphate and a 1 per cent.

solution of emetine hydrochloride were made. Of these 5 c.cm.
was placed in two small centrifuge tubes, then to each tube an
equal amount of intestinal mucus was added, the quantity of
mucus being approximately 1 c.cm. The mucus was then beaten
up for five minutes and the tubes centrifuged for five minutes.
From the supernatant fluid varying dilutions were made and then
I c.cm. of these dilutions was added to 9 c.cm. of the melted agar.
These tubes were theu autoc!aved, the contents poured into Petri
dishes, and the surfaces planted with a saline suspension of
amoebae.

Emetine d c Conessine A..
Hydrochloride aa Suliphate Control
concentration ° o concentration - oorl

in the MKedium . _Ainthe Medium-. m : _
0.1% ++ 0 0.1% ++ 0

0.01% ++ 0 o.01% ++ 0 Bacteral ++

0.001% ++ ++ 0.001 % ++ + Amoebic

0.0001% ++ ++ 0.0001% ++ ++ gw

Experim1en$t 1I.
This exrperiment was repeated as above, only in this case a

four hours' contact was allowed between the mucus aMi the
reagents, with the result shown in the followinlg tab)le.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.3208.992 on 24 June 1922. D
ow

nloaded from
 

http://www.bmj.com/

