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QUININE IN MALARIAL FEVER. 
By LIEUTE:NA:NT-COLO:NEL F. H. TREHERNE. 

Royal Army Medical Corps. 

IT is a question that has been much discussed, whether the 
effects of the issue of quinine to troops as a prophylactic against 
malaria justify the trouble and expenditure it involves; whether the 
benefits which result when quinine is given as a preventive are 
sufficiently marked to clearly indicate the course that medical 

. officers should adopt at malarious times of the year. The majority 
of medical officers hold the opinion that the issue of quinine is of 
decided value, as well as being the only available method of pro
tecting the men on active service when operating in malarious 
districts. Others recommend the issue, not because they have 
studied the method of action of the drug and have decided in its 
favour, but because, being a recognised measure, they think it 
might be of value, while all who have had to carry out the under
taking will agree that the difficulties which arise in the administra
tion are often very great. It is impossible to effectually carry out 
the issue to every man in a regiment, unless the medical officer 
responsible is sufficiently energetic and lays out a definite plan, 
which is supported by the officers of the regiment, and by which 
no man can escape swallowing his dose. So many men are on duty 
at the time selected for the parade, and so many men are anxious to 
avoid the dosage tor various reasons, that unless the medical officer 
devotes hIS energies to the utmost to the carrying out of his object, 
the complete issue to the regiment will undoubtedly fail. "The 
soldier is often suspicious as to the disinterested nature of any 
kind of innovation which affects himself, when the proposal com
prises arrangements which interfere with his comfort and con
venience. His resentment is aroused to an extent which prompts 
him to nullify by every means in his power measures which are 
designed with a view to his benefit" (Lieutenant-Colonel Caldwell). 

The regulations (LA.R., voL vi., para. 138) lay down that quinine 
and other medicines may be issued as prophylactics to the troops 
for such periods as may be sanctioned by the officer commanding 
the station. On one occasion, when it was considered necessary to 
recommend the issue, sanction was readily obtained from the officer 
commanding, on condition that no man was compelled to swallow 
the drug against his will. All arrangements were made and a 
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scheme drawn up by which 10 grains should be given on two con
secutive days to each man every ten days. On the first day it was 
decided that the whole regiment should parade for the advantages 
of the issue to be fully explained to the men. Accordingly the 
regiment paraded under the colonel commanding. The medical 
officer explained in a few words, and in as simple language as 
possible, how malarial fever could be prevented if the men willingly 
carried out the measure proposed. Then the colonel supported the 
medical officer, urging them to follow the good advice given, at the 
same time pointing out that there was no compulsion, and that 
those men who conscientiously objected to swallow the quinine 
would be allowed to return to barracks. All men who objected 
were then told to " fall out." The whole regiment" fell out" with the 
exception of about twenty men! The result of the scheme on this 
occasion was, therefore, most disappointing, but it showed, as 
Colonel Caldwell states, how intensely suspicious soldiers are of any 
measures which are designed for their own benefit. 

But the point to decide is, whether the advantages of the issue 
are sufficiently great to justify compulsion. Andrew Duncan has 
pointed out .that there is a vast amount of evidence from all parts 
of the world in favour of the regular dosage by quinine as a means 
of preventing men from suffering from malaria, and also that there 
is a certain amount of evidence showing that it is futile. He quotes 
the two Ashanti wars and the Malay war of 1875-6, when the 
medical officers did not find the practice of any value; while in the 
Gambia expedition the men who took quinine had as much fever as 
those not taking it. Dr. Beringer, of the Colonial Service, found 
the practice of no value, both in Hong Kong from 1900 to 1902 and 
in West Africa. In the former case he gave 5 grains of quinine 
every morning to the European troops, and later 10 grains per 
diem on three consecutive days every week, with the result that 
there was no effect upon the number of cases of malaria that came 
under treatment. In the latter case, he saw several cases of 
malaria in men who had taken quinine regularly. 

The illtracorporeal or human cycle of the malarial parasite is 
well known. The sporozoites introduced by the mosquito enter the 
red blood corpuscles, they gradually mature, and at the end of forty
eight hours (with the common variety) sporulation takes place; at 
the time of the rigor the corpuscles burst,. setting free in the liquor 
sanguinis the spores and clumps of pigment, the phagocytes quickly 
absorb the pigment and many of the spores, and finally, th.ose 
spores which escape the phagocytes,attach themselves to and enter 
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other red corpuscles, and the process begins again. Two points 
will be noticed in this process-(l) the utility of the phagocytes 
in getting rid of the spores, and (2) the very brief period that the 
spores are free in the liquor sanguinis. With regard to the latter, 
Stephens and Ohristophers have pointed out that" parasites free in 
the plasma are practically never seen." The explanation usually 
accepted as the cause of the rigor, is that a toxin is liberated at the 
time the sporulating bodies are breaking up, and the ruptured red, 
corpuscles have set free their contents. 

Now the effect of the quinine is to arrest the movements of the 
white corpuscles, and in large doses to actually destroy them. It 
apparently has a most deadly effect on the malarIal parasite. 
Without doubt it causes the parasite (with the exception of the 
crescent bodies) to disappear from the blood of the human subject. 
" It is said by some to be most effective against the free spores and 
the very young intracorpuscular forms, but it is inoperative against 
the more mature parasites; hence they advocate giving it early in 
the parasitic cycle. Others, on the contrary, maintain that it is 
operative only on the large intracorpuscular forms, and therefore 
advocate its use at a late stage of the cycle" (Manson). Practical 
experience in the treatment of the disease seems to indicate that 
the former view is more likely to be correct and hence is the more 
generally accepted doctrine, viz., that the parasite is more readily 
destroyed by quinine just before the onset of the rigor, when the 
spores are free in the liquor sanguinis. Ross maintains that 
quinine should be given as early as possible in an attack of ague, 
whether the patient has fever or not. And Manson rules that in 
the grave forms of the disease it is necessary to administer the drug 
at once and not wait for a remission. 

When the blood is infected with the malarial parasite it takes 
about ten days before an ague fit sets in. During this time (taking 
into consideration the tertian variety, by far the commonest form of 
the disease) the parasites are becoming more and more numerous every 
forty-eight hours, until they are sufficiently numerous to produce 
enough" toxin" to cause an attack of fever. If quinine be present 
in the blood at the" correct" hour of the day, namely, when the 
sporulation is taking place, the result that would be expected would 
be the complete destruction of the infecting agent. But it is main
tained that the period the quinine remains in the blood of sufficient 
concentration to effect the destruction is very brief. As sporulation 
takes place at different hours in different individuals, so quinine 
must be given at different hours in each case. At the "quinine 
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parades" sometimes it is given when the spores are free, when it . 
is of use; at other times it passes through the blood without pro
ducing any effect, because the spores are not free. The conditions
(1) free spores in the blood, and (2) quinine in the blood, must 
coincide to effect a cure, and this coincidence only takes place 
(since their existence in the blood is so short) in a small proportion 
of cases, when quinine is given on parade. It is this fact which 
has given rise to such varied opinions as to the value of quinine as 
a prophylactic. 

It must be in the experience of many that the attacks of ague 
may continue with great regularity, notwithstanding the frequent 
administration by the mouth of large doses of quinine, sufficiently 
large to produce symptoms of cinchonism, proving that the drug 
has been absorbed. Yet directly the drug is introduced intra
muscularly the attacks cease. This experience seems to prove that 
the doses must have been given. at a wrong hour of the day, and 
that elimination of the drug has taken place before the spores are 
free and capable of being attacked by it. Directly the quinine is 
introduced in the muscles its absorption is gradual, and conse
quently the presence of the drug in the blood might be detected 
when its action is likely to have a beneficial effect. For this reason 
the intramuscular injection of quiniJie is regarded as being by far the 
most effectual and economical method of treating ague, though 
the discomfort it sometimes produces at the site of the injection 
is, perhaps, an objection to its general adoption. 

If small doses be administered the period the drug is in the 
blood is correspondingly small. When larger doses are given it is 
natural that the process of elimination will be prolonged. If. the 
large dose be repeated on two consecutive days the chances are 
greater for the spores to be." caught" ; but even with these large 
doses the quinine might be eliminated before it can produce the 
effect desired. It would appear to be more scientific not to saturate 
the blood by large and frequent doses of quinine, which have the 
effect of producing various symptoms of cinchonism, which destroy 
the white corpuscles, the natural protectors, by whom many parasitic 
spores are consumed, which the men resent taking, adopting many 
methods by which they may escape a duty which they· cannot 
understand, and which the medical officers find so difficult to effec
tually administer. It appears to be better to await the onset of the 
fever, and attack the disease as soon as it has declared itself . 

. In support of this, as an additional argument against the dosage 
of quinine before it is known if the blood is infected or no, it is 
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280 Quinine in Malarial Fever 

well known that old soldiers, who have previously suffered from 
ague, resent taking quinine "before they are ill," as they declare 
that it brings on an attack of their" old enemy." And strange as 
it may seem, this, in some cases, is undoubtedly true, for it has 
frequently been noted that quinine sometimes wakes up latent 
malaria and brings on an attack. ' 

The following points have been noted during the recent out
break of malarial fever at Rawal Pindi;-

Prophylactic Quinine Useless.-When given as a prophylactic, 
the quinine apparently had 110 effect in reducing the number of 
cases. 

Multiple Infection.-The majority of men suffered from benign 
tertian ague, and a large number were apparently reinfected night 
after night, so that the attacks were generally repeated daily, and 
in many cases the fever commenced at varying times of the day. 

Period of the Day at which the Ague Commenced.-The majority 
of attacks occurred between noon and sunset. This does not agree 
with Manson's statement that "two-thirds of a.gues come off 
between midnight and mid-day." This seems to point to the 
fact that after the mosquito has pierced the skin and introduced 
the sporozoites, these do not find their way into the blood cor
puscles for some hours, it being assumed that the most frequent 
hour of inoculation is just before daybreak. 

Intramuscular Injections of Quinine.-When quinine was given 
in IO-grain doses by the mouth on the morning after an attack, it 
appeared to have little effect upon the courst;) of the disease. But 
when given intramuscularly it had a marked effect upon most of 
the cases. 

Quinine in Malignant Cases.-The disease did not yield readily 
to quinine, given either by the mouth or intramuscularly, when the 
infection was of a malignant type. 

Best Time for Intramuscular Injections.-When quinine was 
injected during or soon after a rigor it did not prevent subsequent 
attacks in the majority of cases, but when given an hour or, two 
before the rigor came on, though it appeared to have no effect Oll 

the coming attack, yet in a great many cases no further fever was 
experienced. ThiH latter fact seems to bear out the principles set 
forth above. The quinine in the blood killed the spores which 
were set free at the time of tbe rigor, while the toxin set free at 
the same time (on which the quinine had no effect) caused the 
fever. Then, there being an insufficient number of spores capable 
of producing the toxin, no more fever set in. 
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ConclU8ions.-Taking into consideration the views above ex
pressed, it is not considered that the advantages are sufficiently 
great to justify tbe issue of quinine as a prophylactic to troops in 
malarious districts. 

As a routine measure, when it is difficult to determine the exact 
hour of the commencement of the fever, it is better to treat the 
dis'easeby intramuscular injections of 8 grains, one to be given in 
the evening, and a second injection twelve hours afterwards. 

The continual dosage by quinine in lO-grain doses, morning 
after morning, as is sometimes adopted, cannot be too strongly 
condemned, as it has the effect of destroying the white corpuscles 
of the blood, and if the spores are not free at the time of adminis
tration the drug will have no effect on the parasite. 

For the successful treatment of ague a four-bourly temperature 
chart should be, kept, so that the exact hour of the commencement 
of the fever can be noted, and quinine given one hour before the 
next expected rise, and only at that time . 

• 
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