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TYPHOID FEVER. 

SYNONYMs.-Enteric Fever; Abdominal Typhus; l.'er• 
vous Fever; Autumnal Fever. 

Deftnition.-Typhoid ferer, a disease characterized by the 
penetralion inlo the intestinal lymph follicles, and afien into 
the fluids of !he body at large, of the bacillus typhi or of lhe 
bacillus coli ( when !he !alter has assumed virulence) and their 
loxins or endoloxins, is the expression of a reaction of the 
adrenal system, having for ils purpose to rid the body of these 
palhogenic germs and their poisons.* 

Symptoms.-The incubation period lasts generally two or 
three wecks, occasionally less. The symptoms appear gradually, 
beginning with a feeling of weariness, slight nausea, loss of 
appetite, sometimes diarrl1ma. The tangue becomes coaled, 
the expression dull. Pain is often present as headache, and in 
the back and legs; in the head and neck it is somelimes so 
severe and persisten! as to resemble that of meningitis. The 
rise of lemperalure is usually gradual, sometimes suelden, to 
rcach 102° F. (38.9º C.) or even 103º F. (39.5º C.) by thc 
lime the clisease is well slarted. Chills of varying sererity, fol
lowed by sweats, are not unusual. At the onsel, delirium and 
bronchitis may a!SÓ be seen, the !alter especially in children. 
In the pneumonic and renal lypes of lyphoid, !he nahire of !he 
disease is likely to be markcd for sorne clays by eYidenccs of 
pneumonia or acute nephritis; al thc end of this period the 
diagnosis is warranted if fever is obserYed lo conlinue. 

The disease is generally considered to ha,e begun when 
the patient is obliged to take to bed. From this time on it is 
found con,enient to summarize the symptoms as they occur in 

successiYe weekly periods. 
First lV eek.-The pains already mentioned pcrsist. The 

inteJlect is generally blunted, but this is no! an infallible sign. 
\Takefulness is sometimes met with, but thcre is usually no 
clelirium in the first week. Fever continues. and the skin is 
hot and fü·y; a diffuse erythematous rash may appear. The 
daily temperalure shows a slight rise from morning to even
ing; it also rises gradually throughout the week. The pulse 

• Author'a dq'lnmon. 
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shows greater frequency, less marked, however, than the tem
perature rise; it is easily compressed and often dicrotic. 

N ear the end oí this period, spots of a rose color appear on 
the skin, usually on the abdomen. They number usually not 
more than twenty or thirty, except in !hose cases where the 
distribution is widespread. Other symptoms include nausea, 
disinclination to take salid food, white íurred tangue, diarrhma 
( occasionally constipalion) and slight cough. At the end oí 
the week the spleen is found to be enlarged, bnt it is rarely the 

sea! of pain. The urine is usually lessened. 
Second Week.-The symptoms bccorne more severe. There 

is rapid loss of strength. Dullness of countenance and apathy 
increase, until the íace shows little or no expression; deafness 
is an additional factor. The headache slowly disappears, and 
is replaced by delirium of variable severity, more apt to be of 
a quiet, muttering character than otherwise. The rose-colored 
spols appear on the abdomen and chest in successive crops, each 
]asting three or four days, and leaving a slight discoloration oí 
the skin. The temperature remains high and may rise abare 
that attained in the first week; diurna! variations continue. 
The height which it reaches affords commonly, but not invari
ably, an indication of the severity of the case. The pulse-be~! 
shows a rise in frequency, hui usually does not exceed 100 unhl 
the !alter par! of the second week. The first sound of the 
beart is perceptibly lowered in volume, and congestion in t~e 
]ungs may appear as an evidence of cardiac weakness. Mmst 
and dry rales may be heard. Thc tangue again has a white, 
furry coat; la ter this disappears, leaving the tangue bare and 
red with a tendencv to becorne drv and cracked. The lips are 
sim'ilarlv affected. Commonly the ~,outh contains mucus, which 
renders· it stick, and hinder~ mastication, and vrovokes thirst, 
while the gums· and tangue are apt to bleed. 'l'he stomach is 
less irritable than during the first week, but in general nau
sea and anorexia persist. The abdomen is now found to be 
tympanitic, owing to the accumulated gases resulting from fer
mentation and the inability of the weakened muscular !ayer 
to drive it out. Constipation may occur, but more common!Y 
there are numerous diarrhmal evacuations, ochre-yellow m 
color, copious, liquid, with shreddy matter and offensive odor. 
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In these stools the bacillus of typhoid can be detected in the 
course of the second week. Death occasionally occurs towarcl 
the end of this period, owing to perforation of the intestine. 

Third Week.-M:uscular weakness and emaciation have 
become marked. Delirium is continued, depending in severity 
on the individual. In the severe type it may be replaced by 
coma vigil and subsultus tendinum. Staring eyes and flushed 
skin give the face a peculiar expression; the patient is no 
longer conscious. The rose-colored spots continue to appear. 
Repeated sweats occur at this stage, in a few cases earlier in 
the course of the disease. They are followed by eruption of 
small, temporary vesicles or sudamina. The temperature con
tinues high, but with more considerable remissions, the morn
ing and evening determinations differing sometimes by three 
or four degrees._· 'I'he pulse is now found to be more frequent 
and small in volume. The cardiac first sound is markedly 
weakened. In bad cases breathing may be shallow and 
hastened. 

Diarrhroa is continued and may be severe; large numbers 
of bacilli are preseut in the stools. Sometimes the stomach 
remains irritable, and the resulting insufficient nutrition 
causes the patient t~ become exhausted. Jaundice isoccasionally 
seen; with '.t is often associated epistaxis of corresponding 
severity. In such cases the stools are dark coloree! and the 
urine contains albumin. Thrombosis of the veins is not uncom
mon and usually occurs in the legs. Dilation · of the heart 
from degeneration and weakening of the musculature should 
be watched far; the first sound is decreased and the second 
pulmonic accentuated. The quantity of urine is now greater, 
and its toxicity remains high, particularly when treatment with 
cold baths has been used. Typhoid bacilli are found in the 
urine in twenty-five per cent. of all cases. 

At this stage perforation and haimorrhage are commonest. 
These are favored by the accumulation of gas in the bowel. 
Haimorrhage occurs in about 5 per cent. of the cases anil is 
fatal in one-third of this number. It may be gradual and slight 
in amount, or sudden and voluminous. The symptoms, which 
sometimes appear befare haimorrhage has occurred, include 
lowered temperature, cold skin, weak and frequent pulse. The 
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likelihood of fatal result is indicated by the degree of prostra
tion of the patient. In general, the Ioss of blood is followed 
by cessation of delirium and return of consciousness. Pain is 
present in sorne cases of haimorrhage. 

Perforation of the intestine is accompanied by a fall in 
temperature, also by a cold skin and increased pulse-rate, as iu 
the case of haimorrhage. There is sudden pain in the belly, 
in most cases; the abdomen is at first tense, but soon shows 
swelling from the escape of gas from the gut. The face has 
a pinched expression, and the rate of respiration is increased. 
Vomiting is not uncommon. The urine may be lessened in 
amount. Death almost invariably follows perforation, either 
at once írom collapse, or in the course of a few days from 
peritonitis. Perforation and peritonitis sometimes follow 
haimorrhage, but it may occur without perforation. Death can 
result from complicating inflammations in various portions of 
the body, commonly in the lungs. This may occur in cases 
otherwise apparently mild. 

Fourth Week.-In this period the symptoms usually 
diminish in severity, and convalescence begins. Sweats are 
likely to persist. The temperature gradually falls and becomes 
intermiltent, being normal in the morning and rising again in 
the evening. Additional elevations may be noted as the result 
of excitement, exertion, or mistakes in diet. The pulse-rate 
usually subsides to normal, but may remain high far sorne time. 
Evidence of continued cardiac weakness is sometimes seen in 
rodema of the lower extremities, and tbrombosis of the veins is 
common in this stage. Boils and bed-sores may occur, and the 
hair has a marked tendency to fall out. Inflammation of the 
bones is not unusual in the yo,mg during convalescence. 

In more serious cases of typhoid, the. symptoms may con
tinue through the fourth and fifth weeks. Sometimes the tem
perature may show irregular and rapid [ises and falls of wide 
range. Emaciation and weakness are marked in these prolonged 
cases. The pulse beco~es very weak, and the sphincter muscles 
lose their tonicity. Death may occur from perforation, exhaus• 
tion, or cardiac failure. 

Pathogenesis and Pathology.-The bacilli of the typhoid 
group include the colon bacillus and, whether as a result of 

~ 
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rapid multiplication of the latter or of the assumption by it 
of greater activity, it can assume the virulence of the typhoid 
bacillus irrespective of any infection, when the environment is 
suitable. In the intestinal canal, which contains constantly the 
bacillus coli communis, the condition which renders possible such 
an assumption of virulence by this germ is the presence in the 
intestinal juice of an insufficient proportion of auto-antitoxin.* 

Typhoid fever may be caused, therefore, without infection 
of externa! origin when, either through hypoactivity -0f the 
adrenal system, or through excessíve utilization of the blood's 
adrenoxidase ( as during exhaustion and prolonged exertíon or 
labor), the proportíon of auto-antitoxin in the body at large is 
inadequate. * This accounts for the development of typhoid 
fever in the so-called "spontaneous origin" group: in troops, 
after long and exhausting marches, in the overworked and 
debilitated, etc., where there is no evidence of infection by 
typhoid bacilli of exogenous origin. * 

In the great · majority of cases, however, the disease is 
caused by typhoid bacilli ingested with food or beverages, 
especially water derived from a contaminated source. While 
debilitated indíviduals, i.e., individuals in whom the adrenal 
system is hypoacti~e ( and whose intestinal juice is therefore 
poor in auto-antitoxin) are more readily infected,* subjects in 
apparently normal health do not seem to be exempt. 

The close kinship between the colon bacillus and the typhoid ba· 
cillus is now generally recognized. Ohlmacherl..U writes in this connec
tion: "One of the most significant arguments for the close relationship 
of these bacterial groups seerns to be afforded by the now generally 
adopted practice of 'rejuvenating' bacilli of the colon group secured 
from saprophyt_ic surroundings, as from watcr1 by growing them for 
several generabons under the artificial laboratory environment before 
making physiologic difl'erential tests.n . . . ,:Manv of the acqnired 
characteristics make a suspiciously typhoid-like beha;ior in a so-called 
colon bacillus.J} · 

The development of typhoid fever among troops durinu hard cam
paigns involving much fatigue, is well known. Houstonmº states that 
"the efficiency ~f . the arrny, medical service, although lligh, has failed to 
prevent the Br1bsh troops in South Africa from suffering from enteric 
fever to a deplorable extent." Constans of Montpelierm showed twelve 
years a~. that fatigt~e was a very impor.tant factor in the patbogenesis 
of typhmd fever; whtle T. Legrym concludes, with other observers, that 

• A11lhor'8 concluslon. 
m Ohlmacher: "Amer. T. B. of Pathology," p. 234, 190L 
113 Houston: Brit. Med. Jour., Aug. 17, J901. 
m Constans: Brlt. Med. Jour., Feb. 16, 1895. 
115 T. Legry: Gaillard's Med. Jour., Jan., 1896. 

TYPHOJD FEVER. 1763 

uoverwork, fatigue, loss of sleep1 poverty, immoderate exercise, play a 
very important partn in the development of sporadic cases and epi
demics. 

That the colon bacillus may become pathogenic under the circum
sta~ces mentione~ is suggested by the marked influence of general adyn
amm upon the vuulence of the pneumococcus, although in the case of 
the latter germ, the pathogenicity is dueto its rapid multiplication. 

Sorne of the morbid phenomena enumerated are but 
manifestations of a violen\ reaction of the body's protective 
rcsources. * Thc fact that animals may be immunized by 
gradually increased doses of living or dead typhoid bacilli and 
that they are now known to cause the appearance of a bacterio
lytic and antitoxic substance in tbeir bloocl, points clearly 
to the identity of the organs stimulatcd by the typhoid toxin 
or en<lotoxin: those of the adrenal system, through the test
organ. * Hence the marked febrile process, which continues until 
the pathogenic organisms-living and dead-and their toxins 
or endotoxins are destroyed . * 

The energy with which the protective functions are stimu
lated by the typhoid toxins or enclotoxins is well shown by the 
marked localized leucocytosis evoked in favorable cases.* The 
swelling of the intestinal lymphoid follicles is in fact greatly 
due to the presence therein of an enormous number of phago
cytic en<lothelioid cells. This is an importan! feature of the 
prognosis of these cases, since the efficiency of the defensive 
process depen<ls greatly upan the power of the small and large 
phagocytes-microphages and macrophages-to offset the mul
tiplication of the typhoid germs. The importance of this fact 
is also emphasized by the identity of these follicles as barriera to 
general infection. * 

The protective vaccinations used during the war in South Africa 
by Sir A. E. Wright elucidated many of the above features; they showed 
clearly the reaction of the body under their influence and an increase of 
wlrnt he t!'rms the "bacteriotropic substances11-which1 as I have show11, 
is composed of the aggregate of bodies which make up auto-antitoxin. 

As to the localized leucocytosis, Ohlmacherne writes: "From the 
more recent a-nd precise l1istological studies, especially those by Mallory1 

it appears that the tumefaction of the intestinal, mesenteric and splenic 
lymph-appamtus is due to the excessive proliferation of the phagorvtic 
endothelioid cells arising from the lymph·spaces, lymph-vessels and eTldo· 
thelial layers of the blood-vessels. These cells are diffusely scattered 
throughout the swollen follicles and glands in immense numbers, or ac
cumulated in large groups, and they manifest pronounced phagocytic 
activity

1 
as well as multiplication or retrogressive cbanges." 

• Author's conclusion. 
11& Ohlmacher: Loe. cit., p. 236. 
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If the phagocytes-both small and large, the latter (the 
macrophages) ingesting the former when bacteria-laden
succeed in ridding the lymphoid follicles of the patbogenic 
germs, a íeature of the average case which occurs about the 
eighth or tenth day, resolution occurs. The amreboid cells 
collect the local detritus and remove it and the lymphoid ele
ments resume their normal iunctions. 

"'hen however such is not the case, both the small and 
' ' large phagocytes, cither because of excessively rapid multipli• 

cation of the bacilli, or inability of the phagocytic cells to 
cligest them* (through deficiency of the digestive agent-the 
auto-antitoxin-thev contain), and also the epithelial elemcnts, 
becomc nccrotic, a;d sloughing occurs; a grayish mass of ccl
lular detritus is then formed which becomes dctached. This 
usually carries the case to the end of the third u·eel·. '!'he de
tached slough ]caves a clangerous íeature of the lesions, how
erer, viz., a round or elliptical ulcer occupying a solitary follicle 
or a portian of a Peyer's patch which may reach down to the 
muscular !ayer and even through to !he serous coat. It may 
also give rise to intestinal hremorrhage, owing to erosion of an 
arterv or vein; or perforation of the intestinal wall may 
be f~llowed by :eeritonitis, a condition wl,ich may al_so be 
brought about by extension oí the inflammatory process m the 

lymphoid tissues. . 
Resolution of the ulcerated areas begins-prov1clecl the 

reparative functions. be adequate-as soon as !he slough has 
fallen off, new epithelium growing into the arca írom its peri
phery. Fortunately, the cicatricial tissue formed is longihtd_in
ally disposed, and does not, therefore, tend to cause constnchon 
oí the corresponding portion of the intestinal canal. '!'he 

healing process terminales the fever. 

This differs on]y from the usual version in lhat the all-importance 
of the phagoc,vtes is ºemphasized. It is not deemed nccessary, thereforc, 
to adduee evidence. 

Treatment.-'J'he cardinal indication suggests itseH in the 
light of the foregoing facts, viz., to enhance not only the bac
teriolytic powers of !he blood as soon as possible, but to charge 
it simultaneously with thyroidase ( opsonin) in arder to sensi-

• Author'• conclurion. 
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tize the bacteria and actívate their ingestion and digestion by 
the phagocytes. • 

The first step in this direction is accomplished by admin
istering-whcn the patient is first seen, and even wl1ere the 
diagnosis is not certain-calomel in 5-grain (0.3 gm.) doses 
e,ery three hours until green liquid stools occur. Biliverdin, 
which gives the passages this color, being mainly composed of 
reduced adrenoxidase, • these stools indica te that an active bac
teriolytic and antitoxic process has been provoked both in the 
liver and intestine. It does not show, however, that the ]alter 
has been rid of the pathogenic germs it contains,* and inasmuch 
as dead typl1oid bacilli are pathogenic, the intestinal canal 
should be cleared of them by proroking a flow of intestinal 
fluid (which contains auto-antitoxin) through it, by means of 
a saline purgative-eilher a bottle of citrate of magnesia or 
a dose of Epsom salts. Yiolent saline purgation should be 
avoided, however, since it depletes too freely the blood of 
serum and of adrenoxidase, and reduces, therefore, its defensive 
properties. • 

Calomel l1as an excellent record in the treatment of typhoid fever. 
Liebermeh1ter, Bouchard and other equally prominent authorities hm•e 
placed it first in the list of our resources. It has also formed the founda
tion of various methods which have shown a low mortality, even though 
its effects were hampered by the addition of intestinal "antiseptics" a11d 
other injudicious combinations. The value of KalL's method to abort 
typhoid fe,·er by mercurial inunction,! in cases seen before the ninth da;v, 
was confirmed bv Bartlett1u and others. In Bartlett's ca>1es the tem· 
perature fell to ñormal on the third day of treatment1 and ali symptoms 
lrnd di~appeared by the sixth. J. C. Wilson118 treated systematically 
five cases by means of hypoderrnic injections of calomel. The cases were 
nll severe, and nll recovered. Three of them ran an exceptionally favor
able course. The author concluded that calomel thus introdured into 
the organism exerts a decided therapeutic iufluence in ameliorating the 
symptoms and in modifying the temperature range in enteric fever. 
Andrie,·skyu' conducted a series of experimentli to determine the value 
of calomel. In 71 cases calomel was ~fren in a dose of 30 grams ( 4 gr.) 
thrice daily, while for the purpose of comparison quinine was given in 
the same doses in 40 other cases. The patients in the first group con
tinued to take the calomel till their e,·ening temperature became normal; 
this result was obtained after a totnl amount of the drug, varying from 
8 to 20 grams (2 to 5 drachms), had been taken. Stomatiti'4 never 
occurred, nor was dinrrhrea aggravated. The disease in ali these patients 
was mild in type and often aborted. The fever abated more quickl)·, 
and the mortality (2.82 per cent.) was less than in the cases treated 
with quinine. No patient who was put on the calomel treatment within 

• A11th-Or'8 concluslon. 
m Bartlett: Australaelan Med. Gaz., Nov., 1888. 
us J. C. Wllson: Traos. Assoc. of Amer. Pbys., vol. 111, p. 109, 1S88. 
1111 Andrlevsky: La semalne méd., Dec. 28, 1898. 
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the first week of the illness, died. After using it in 90 ca~es, C. H. 
Lewis120 concluded that calomel was the most useful agent at our 
disposal. Bettman,ul who concludes in the same vein, ga,·e calomel 
ho~rly_in 1/ 11-grain (0.~055 gm.) doses as muchas tweh-e days before 
sahvation appeared, a s1gn that these cases show con~idernble toleration. 
Hackett/'2 who regards mercury as a specific in typhoid fever ( blue mass 
to point of toleration and :m alkaline every morning), reached a similar 
conclusion. A large number of authors recommended calomel. 

The larger preliminary doses and the saline purgative 
should be followcd by small doses, 1

/ ,. grain (0.0065 gm.), of 
calomel every thrce hours to sustain and enhance the functional 
actiYity of the adrenal system. • This rnay be continued until 
salivation appears, when the intervals betwcen the doses may be 
incrcase<l sufficiently to keep its action just within this symp
tom, which shows that thc limit of rníety has been reached. 

The second indication, namely, to sensitize (opsonize) the 
bac;illi and facilitate their ingestion by phagocytes, is not sat
isfactorily met by rnercury ;* it rnust, therefore, be brought 
about through anothcr agent such as thyroid gland, which con
tributes thyroidase (opsonin) to the bloocl.* lis use with mer
cury would offer sorne danger, however, since it rnight coincide 
with the prescnce of an amount of thyroiclase alrnost sufficient 
to sensitize the depressor nerre and thus inhibit the functional 
actil'ity of the adrenal systern*-an undesirable result. Iodine 
and the ioclides are preferable. Given with rnercury, ½ grain 
(0.033 grn.) of iodine and 5 grains (0.3 gm.) of potassium 
icdide night and rnorning, are sufficient to insure adequate 
sensitization of ali pathogenic elements. • In cases in which the 
rnercurials cannot be used, iodine and the iodides can be used 
alone, as shown below. In that case, however, thyroid gland 
will prore more actire, 3 grains (0.2 gm.) three times daily 
being sufficient to increase rnarkedly the blood's defensive 
properties. 

Iodine, rerommended bv Sauer in 1840, has likewit-e been consid
ered a "specific" in t:vphoid ~feyer. Klietsch,l.%3 for example, after using 
a combination of potassium iodide and iodine in 81 ca,:;es, had but two 
deaths, one caused by perforation due to a dictetic error, the other 
from meningitis. These results were obt-ain~ during an epidemic, and 
were considerably better than tho!'le obtained by him during the same 
epidemic in 40 cases treated by the standard method-eold baths. CaYaz-

• .4.uthor'11 conrlu8io11. 
1!!0 C. H. Lewls: Med. Record, Aug. 2, 1902. 
121 Bettman: Clnclnnatl Lancet~Cllnlc, June 26, 1898. 
UI Hackett: Medlcal Record, OcL 15, 1904. 
i:!.1 Klletsch: Münch. med. Woch., Bd. xxxlx, S. 535, 1892. 
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zanim reported 62 cases. He began with a calomel purge, followed it 
up with sulphate of sodium nnd then the iodine, giving twenty drops 
(adults) of a solution containing 7% grains (0.5 gm.) of iodine, 70 
grains ( 4.6 gm.) of potassium iodide, in dividcd doses daily. He found 
that this treatment not only gave better results than any other, but that 
tbe complications were less frequent, that the ternperature was rapidly 
reduccd and finally that the convalescence period was considerably 
shorter thañ is usually the case. Ceriolo/l$ who practices in a region 
in which the disease is endemic and alwnys severe, states that &ince he 
has been using iodine systeruatically, a11 bis cases remained mild-even 
those which had sbown a stonny onset. 

A method of the utmost importance in typhoid íever, as 
in ali febrile diseases, is the use of saline so!ution fro,n the 
outset to preserve the osmotic properties of the body fluids, 
and, therefore, the efficiency of the defensivc functions. * E ven 
though the blood be rich in auto-antitoxin, abnormal viscidity 
of the blood itself, and especially of the lymph, prevents its 
action on germs and the poisons derired from them. 'l'he reader 
is reíerred to the general article on page 1367 far the necesfary 

details. 
The diet should be that generally advocated, .iz., one hav

ing in view the fact that the intestine is the seat of lesions which 
render the use of íoods that impose physical irritation or undue 
peristaltic action upan the organ dangerous, in that they tend 
to promote local complications. 

The prevailing cmitom is to await hremorrhage or the practical 
collapse of the patient before using the satine solution. As shown in the 
article referred to, this is based upon the preniling lack of apprecia· 
tion of the importance of the inorganic salts upon all functions, nnd 
particularly upon the defensi\'e functions. Acting upon my conclusions 
to this effect, publishcd in 1903, Toddt.M used saline solution from the 
outset and found that it kept the tongue moist-the dry, parched tongue 
indicating deficiency of fluids and alkaline salts-and that the course 
of the disease was generally improved. The important feature of bis 
obsen·ation

1 
however, is that he fonnd that saline beverages pro,·ed as 

effectfre, used in the following way: Ten grains (0.6 gm.) of sodium 
chloride and 5 grains (0.3 gm.) of potassium bicarbonate added to 8 
ounces (236 gm.) of water; a teaspoonful of lemon juice is ndded, 
which produces a rnild effervescence and renders the drink very palatable. 
J. Madison Taylor found that the ordinary decinormal gave equally 
satisfactory resulta used as a beverage. The cardinal indication is to 
insure an adequate intake of this fluid to replace as much as needed of 
the half-ounce ( 15 gm.) of sodium chloride ,·oided every day with the 
urine and other excretions, and which is not replaced when the diet is 
low. 

• Author'B ronrlw1lon. 
1"' Cavazze.nl: R\forma medica, June 5 and 6, 1900. 
us Ceriolo: GazzetJJ. degli Ospedall, vol. xxvl, p. 74, 1906, 
lit Todd: MedlcJl 1'ecord, Apr. H, 19()0. 
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As to the use of cold baths, they are not necessary il the 
foregoing measures are carried out. Sponging is useful, how
ever, when the temperature-a manilestation of the curative 
proces-xceeds 103° F. (39.5° C.), to enhance the dissipa
tion of heat from the skin. 

If hremorrhage occur, the aim should be to cause constric
tion of the intestinal arterioles ;* we have seen that morphine 
produces this effect. Its value is shown by the fact that it is 
generally employed in this identical condition. Constipation 
is best met by means of large enemas of saline solution at 110º 
F. (43.3º C.). 

Prophylaxis.-The influence of excessive fatigue, a predis
posing cause in the epidemics observed in troops during ardu
ous campaigns, • should be borne ju mind, in view of the like
lihood tbat the bacillus coli can assume the virulence of the 
typhoid bacillus.* Proper periods of rest and increased trans
portation facilities will obviate this danger. An important 
feature of this question is that "excessive fatigue" meaos in 
this ~onnection, abnormal consumption of adrenoxidase, nucleo
proterd and of the zymogens which jointly sustain metabolism 
-the identical substances of which auto-antitoxin is composed.* 
The use of agen~s such as quinine or coffee, which stimulate 
the adrenal and vasomotor centers, is therefore indicated.* A 
very ~ernicious agent in thls connection is alcohol, which, by 
reducmg the blood's adrenoxidase, produces effects similar to 
fatigue.* · 

While a !flilitia officer, during my younger days, I frequently noted 
the pallo.r ,~h1ch overc~rne the men of my command after a prolonged 
parade, _regimenta~ dr11ls, etc., a clear indication of two facts, viz.: 
that the1r adrenox.Jdnse had become deficient, and that, as a result, the 
~loodyressure ~as abnormally low. The pernicious influence of alcohol 
m this connechon was referred to wben that agent was studied. 

In civil life, infection occurring often irrespective of any 
appr~ciable su_bjective cause, we have a powerful prophylactic 
co1:1~mat10n 1~ thyroid gland, 1 grain (0.06 gm.) and 
quinme, 2 grams ( 0.13 gm.) taken after mea Is, when there is 
a likelihood of infection or even when the premonitory symp
~Oins of the disease have occurred. Thyroid gland, by increas
mg powerfully the bacteriolytic power of the blood, and quinine, 

• Author'B conclusion. 
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by driving the blood towards the capillaries, cause the intestinal 
mucosa and its lyrnphoid follicles to become congested with 
blood rich in protective properties, while tbe digestive activity 
of the phagocytes is also increased. Both the blood and its cells 
being likewise fully supplied with thyroidase, pathogenic germs 
are readily sensitized, thus augmenting greatly their vulner

ability to destruction by the phagocytes. 
Iodine and the wdides can also be combined with quinine, 

preferably the quinine hydrochlorate. None of the other agents 
of our pharmacopreia are sufficiently aotive to afford adequate 

protection.• 

• .A.utlwr'B conclv.ttcm. 


