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TN bringing up the subject of scurvy for digeussion, I know well that
it is ono which has been very fully investigated and ably treated by
a large number of distinguished persons, but it is of particular interest
to nll those who have to maintain the health and well-being of our
sailors.

In the days of the old sailing ships, with voyages of extended
duration, the danger of scurvy was much greater than it is now, little
wag known of the wtiology of the disease, and catering difficulties were
much more marked, Dr. Lind and Six Gilbert Blane, the pioneers of
naval hygiene, were both very active in studying and endeavouring
to eradicate this scourge of the Navy. Fresh fruit and vegetables,
ag prophylactic and curative agents for scurvy, had been known to the
Duteh as far back as 1564, and these had been successfully employed in
the fleet by Sir Robert Hawking in 1600, bub the nse of orange and
lemon juice had been more or less forgotten until Dr. Lind insisted on
their value. e, however, recommended preserved juice for use on long
voynges. The fresh fruit juice was concentrated by Tieat to a thick
syrup; ng this was done in glazed earthenware vessels soluble lead
salts were formed and Lind drew attention to this danger which he
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referred to as ‘‘ Death in the Pot.” Trotter strongly opposed the use
of this form of preserved juice as it was said to undergo fermentation
and become mouldy. Unfortunately its issue to the crews in Cook's
famous voyage of 1773-74 did not prevmit seurvy breaking out. It was
Grilbert Blane’s teaching and powerful influence which brought Ihind’s
recommendation into official nse. Sir Gilbert Blanc in 1757 pointed
out the importance of cleanliness, sufficient ventilation, and absence of
damy in ships, and the need of a supply of lemon juice for the prevention
of scurvy., It was, however, not until 1706, when Tlane was one of
the Commissioners of the Navy DBoard, that the wse of lemon juice was
ordered as an essential part of the naval dictary, and this quickly
resulied in the practical disappearance of scurvy [rom the service afloat.
In 1782, two-thirds of an ounce of lemon juice per man, per diem,
protected the whole ship’s company of TL.M.K. Sufollk during u voyage
of twenty-three wecks without touching port. In a discussion on the
probable causes of the disease, which he attvibuted to the lack of o
‘certain element which is necessary for growth and repair,” Dlane
foreshadowed the present deficiency theory,

From that time to the present, lime juice has been o standing ration
but its efficacy has disappeared. The reason for this has been ably
shown by Murs. Alice Henderson Smith.  As originally prepared the
lime juice was made from sweeb limes, Citrus mediea, with lemons,
imported chiefly from Spain. In 1798 war stopped these supplics, but
in 1802 delivery was resumed and scurvy, which had obtained a
temporary hold, was again almost eliminated. About 1860, by the
development of the cultivation of limes in the West Indies, o large
quantity was made available, and the contracts entered for the Navy
caused these, the sour lime, Citrus medica var, acida, to supersede the
sweet limes and lemons formerly in use, and for a time the new lime
juice was believed to be better than the old. In Ross's Polar expedition
the original lemon juice had been issued, but Sir ¢+, Narves in 1875 was
provided with the new West Indian lime juice, The genoral conditions
of the two expeditions were very similar but while the former escaped
scurvy, Sir George Naves’s men suffered severely fvom it in spito of the
regular issue of the lime juice, thus demonstrating the failure of the new
preparation as a prophylactic. The sister ship in the lutter expedition,
the Javestigator, was supplied with lemon juice, and for twenty-seven
months after leaving home she had few cases, though the crew suffered
great hardships. In three and o half years she had only theco deaths
from scurvy whereas Nares had the same number in one year.
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The evidence is clear that lemon juice is far more effective than lime
juice in prevenbing scurvy and this has been fully confirmed by the
large number of laboratory experiments carried out at the Lister
Institute, Liondon, and elsewhere, which have determined exactly their
velative values for the purpose. ILiemon juice and sweet limes have
therefore been found to repair a deficiency which, if not rectified,
induces scurvy, and the consumption of these juices is curative for the
same disease. U'his is in accordance with modern teaching which
attributed the condition to a deficiency of a certain accessory factor
known asg scurvy vitamine, This factor is found in living vegetable
(and secondarily in animal) tissue; in largest amount in fresh fruit,
green vegebables, and growing pulses, and, to a less extent, in roots
and tubers. Young vegetables contain move than old. Ti is present in
small amount in fresh meat and milk, It has not been found in yeast,
fats, dry cereals and pulses, but exists to a certain extent in canned
tomatoes. The antiscurvy food factor is sensitive to high temperatures
and if exposed to them it rapidly loses its efficacy; the presence of
allcali is also debrimental.

Recent History -~Much has been written of the prevalence of scurvy,
during and since the war, among the combatant forces and in the civil
populations chiefly affected in war aveas, Of the former those in
Mesopotamia suffered very severely and Colonel Willeox, in his excellent
connmunications,t has described the reasons for the outbreak very fully.
The high incidence nmongst the native troops at Kut, in comparison
with that of the Jinvopeans, is explained on dietary grounds; the latter
had fresh meat to supplement their meagre diet and the former were
more susceptible owing to diminished vitality from preventable. causes.
He states that the knowledge we then possessed for the prevention of
scurvy and beri-beri was not fully appreciated and acted upon by those
in authovity, i.e., that the food must have the necessary accessory
tactors as well as sufficient colories as estimated by the protein,
earbohydrates, and fat,  The fact that over 11,000 cases of scurvy
occurred in the last six months of 1916 indicates the importance of
the subject. "T'he following table shows the amount of scurvy in the
Indian troops and beri-beri in the Buritish :—

Your Hewrvy (Indinn) Beri-horl (British)
1016 11,445 - 104
1917 2,197 84
1918 895 . . 61

1 Qoo Proceedings, xiii (Sect. Therap.), p. 7.
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The crews of DBritish men-of-war were also affected to g small
extent, and as has been shown repeatedly by the endemic presence
in the Persian Gulf of ship beri-beri, this iy a question of some
importance, more particulerly in times of extra strain as was the caso
in these years. Much has been done to prevent these outbroaks by
increasing and supplementing the diet, but climatic conditions in that
aren always make the provision of officient food supplies difticult,

In other war areas, Serbia and the remainder of the Dalkans,
famine conditions have necessarily given rise to an enonuous nunber of
seurvy cases.  In Northern Russin it is very prevalent cach winter,
particularly in the prisons. Iiven on the Western [Front the casges
of incipient scurvy were very numerous, due in greab part to the use of
tinned provisions.

The post-war hardships in the civil populutions have induced reurvy
and the gallant fight being made by noble-minded individuls ol all
classos and peoples throws a glimimer of sunshine on what i otherwise
b dark and tempestuous horizon, The work in Vienna, by Dvr, Chick
and others, to amecliorate the sulferings of the infantile population,
is pavticularly noteworthy. I'vom a scientific point of view such an
overwhelming mass of cages has increased our knowledge of  the
clinical features of scurvy onormously and many new fuets have been
ascerbained.

By Japanese investigators the conditions produced in guinea-pigs
on u deficiency diet is considered to be similar to that found in ship
beri-beri, a disease which undoubtedly links up human scurvy and
beri-beri. |

The mtiology, thanks to the work of British, American, I"rench and
other observers has now been placed on a sure foundation lolowing
the elaborate investigations that have, for years, been carvied out in
establishing the wtiology of beri-beri as o deliciency disease. The close
relationship of bevi-beri, ship beri-beri, scurvy, and rickets was well
shown in a diagram by Darling in 1915 which I here reproduce ; it shows
the gradation from polyneuritis avium at one end to fhat of rickets
at the other.

He vecognized soveral varicties of beri-beri—infantile bevi-heri,
asylum beri-bexi, web-and-dvy beri-beri (which Vedder and Clark look
upon as distinet), the Brazilinn type, endemic dvopsy, and endemic
peripheral neuritis. Darling, with Surgeon-General Grorgas, spent
much time in investigating the endemic seurvy found among the
miners in the Rand of South Africa. The points of similavity in
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the cardiac condifion with that of beri-beri were often very marked
in the concentric hypertrophy of the right heart and degeneration of
the vagus nerves. The disease appeared to depend upon the following
factors: Over-milled corn as a chief article of diet, over-cooked. corn,
over-boiled meat, insufficient vegetables.

Clinically, cases were seen of every degree of severity, from those
who had spongy gums only to those with excessive hmmorrhages.
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THE PATHOLOGIC AFFINITIES OF BERIBER]
AND SCURVY (AFTER DARLING).

Fro. 1.

Yome cages showed marked rickety symptoms with extreme destruction
of the chondrocostal junctions, others were similar to beri-beri with
cardine degeneration and changes in the vagus nerves. Personal and
racinl factors had an unknown influence on the resultant symptoms ;
a doficiency diet in o tropical African negro miner causes severe scurvy
symptoms and in a Cape Colony African labourer mild scurvy, a diet
that in some African negroes may cause scurvy will in others produce
neuritis, In all cases the knee-jerks were exaggerated. (Those who
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have experience in ship beri-beri have often been puzzled by the
persistence of knee-jerks in these cases also.)

The Rand scurvy, besides showing the cardiae changes, differs from
the ordinary forms found in time of poverty and famine in that it doeg
not so readily yield to treatment. Darling suwms up in the following
words : ** The striking excentric hypertrophy and dilation of the right
heart, with extensive fatty degeneration of the muscle, and the severe
degeneration of the vagus nerves, in cases of scurvy scon in the Rand,

Tapry Le—-Suowing Arrminrsg awd PAronocie FRATUREs o Scunrvy, Bennoery, &e,
Bone  lesions  Rickots Infantile * Cluinor-pig

al opiphysous Hearvy senrvy

of long hones

Bone losions  Rickets Infantile Seurvy (luinoa-pig

at junclion of HOTIVY Heurvy
riby and carbi.
Tage

Hubperiostonl Infuntile  Hearvy Guinen pig
hemorrhagos BONEVY HOIEVY

Joint, subsor. Infantile Seurvy Guinea.pig — Ship
ous, kebeuba- HOUTVY seurvy  bevichord

Nnoous andl
muscla hom-

orrhagos
Spongy gums Infantile  Bewrvy {iainen-pig Hhip
seurvy Hnrvy bori.heri
Norve dogeno- Beurvy  CGuinea-pig  Ship Yerichort Polyneuritis
ribion sourvy  horidoeri pidlinaram
Cardine hypor- Bourvy Chuinon-pig — Ship  Bowi-beri Dolynouritis
trophy  and seuprvy hovi-hovi gullinnrum
dopoeneration
Dropsy Guinea-pig  Ship  Herisheri Delynouritis
seurvy  hoeri-hepi godlinarum
Palsy Devishori Polynouritis

gallinarum

furnish new and additional facts which show the intimate relationship
between scurvy and beri-beri as to whiology.  The affinitics between
these two diseases and certain other cachexius lend cmphasis to the
opinion that they are all the result of the continued uso of n one-sided
and deficient diet.”

The necessary diet for the maintenance of health, besides suflicient
protein, carbohydrates, fats, salts, &e., must contain the sccessory food
factors; the antineuritic water-soluble B; the fat-soluble A ; and the
antiscurvy factor. It is with the lagt that we are hove concerned,
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Recognizing that this cannot be supplied by the preserved lime juice
from West Indian sources as at present made, it has been my object to
provide an efficient, portable, and palatable substitute for the use of
ships as occasion requires, and for such expeditions as may be under-
tafcen in PPolar exploration, &c. For the last six months I have been
experimenting at the Royal Naval College, Greenwich, with guinea-pigs,
which are extremely susceptible to scurvy, to obtain such an antiscorbutic
preparation to roplace or add to the lime juice ration. The value of
these experiments with guinea-pigs in relation to human scurvy has
received abundant proof by experiments, using monkeys, carried out
on similar lines by Barnes and Hume, Chick, Hume and Skelton, and
others. ‘

Much of the work done at Greenwich has not been original but was
necessary before passing on o the methods of prevention and cuve.
The use of dried orange juice has been largely employed by Givens and
MeClugage, who found that in the fresh state it was equal to that of
lemons, and that it retained its antiscurvy properties for a considerable '
gime, but in their preparation o certain amount of heat was employed
which diminishes the efficiency of the product. In the investigation
carried out at Grrconwich varions methods of preparing the juice were
tried, evaporation ab 607 €., de-acidification, impregnation of filter paper,
rapid drying, &e.

The final laboratory method evolved, and which has been continuously
in use in as follows : The juice of fresh lemons is roughly filtered through
muslin and then through filter paper under reduced pressure by means
of n water pump, The filtered juice is evaporated, in vacuo over
sulphuric acid ab ordinary temperature (18'5° to 15°5° C.). The residue
of non-crystallizable syrup is worked up into as stiff a paste as possible
with a mixture of anhydrous lactose 97 per cent., gum tragacanth 3 per
cent. The paste is cut up into sections each containing the juice of
half o lemon. These ave rolled, faced with the nixture, and pressed
to asswmo the lozenge form. These tablets have been stored at 15°, 30°,
and 379 C. for months, and have been employed in the experiments.
The aversge yield of juice from one lemon is about 48 e¢.c,, and each
tablet contains the equivalent of 24 c.c. of unfiltered juice. The whole
process takes about five days ; no heat whatever is used.

MTwo series of experiments were carvied out :—

(1) Using a basgal diet of bran and oats, 60 c.c. of milk heated in a
stoom sterilizer for one hour and o quarter, and water ad 1b. In this
there was abundant water-soluble anti-beri-beri, and fat-soluble growth
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factor. The control animals died between the shirticth and fiftieth day
with all the usual signs of guinea-pig scurvy and great loss of weight,
"The addition of Navy lime juice did not give any protection,

(2) In the second series Navy biscuit was used as the basal diet, to
which was added steamed milk, 60 c.e., and lime water; on one day
per week the biscuit was substituted by oats to supply the anti-Leri-beri
vibamine. Growth was well maintained for over a fortnight, then the
weight rapidly decroased, scurvy signs were manifested, and death
followed. Control animals with 20 grm. of fresh cabbage or 10 c.c.
fresh de-acidified lime juice grew normally.  Animals were given
one-fifth of a tablet (- 4'8 c.c. fresh lemon juice), in solid form, by
hand feeding.  There was generally o loss of weight at first, but when
they became accustomed to the diet the animals grew and remained
healthy for over three months,

A Tarther series was carrvied oub to find the minimum amount of
tablet which would act ns n proventive dose. The daily smount was
reduced to one-tenth (24 c.c. Mresh lemon juice).  In two animals this
was sufficient, but in fwo ofhers signs of paralysis appeared and they
had to be placed on novmal diet agnin; this was followed by recovery.

Keeping Properties—Animals were also given tablets which had bheen
stored for three months and more, and no loss of protective power was
noticed. Tablets kept at 37° (1. became davk in colour and softer, due
to earamelization of the lactose, and this appearvs to affeet to w slight
extent tho vitamine properies. In no instance were the tablets
found to have become mouldy whether kept at room temperature ox
blood heat.

. Therapeutic Action.—If administered to an animal following scnrvy
signg, which were not too marked, a cure was effected (fig. 8, p. 65), but
il diarrheen had set in, or a great loss of weight had oceurred, the
animals died. ,

Asg they have been so fully reported elsewhere, it is unnecessary to
deseribe the scurvy symptoms in the animals or the post-mortem
findings, such as muscular, mucous, periosteal and intestinal hemor-
rhages, fragility of bones, disorganization of joints, &e., with general
atrophy of the intestinal tract, but the condition of the suprarenal
bodies, as emphasized by McCarrison, descrves further montion, He
hag shown that in guinea-pigs these organs ave enlarged, hwmorrhagic,
and have a reduced adrenalin content, and with this there is a tendency
to secondary bacterial blood infections (found once in my cases). In
my experiments the changes in the suprarenals of the scorbutic animals
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were very marked. There was marked congestion of the whole gland,
with diffused or circuninseribed hsmorrhages and fatty degeneration of
the cells chiefly affecting the cortical areas. The weight of the glands
was voughly three times that found in healthy guinea-pigs.

The reduction of the normal secretion is, according to McCarrison,
an enrly factor in the scurvy syndrome, and influences very clearly
the metabolic changes in the animal--and he concluded that the
evidence, so far available, points to the dependence of the functional
perfection of the adrenal glands upon the adequate supply, in the
food, of the wecessory food factors of the various classes,

JoMpPArATIVE RESULTS. .

l )
ANIMAL SUPRARENALS
Hearvy anhudi
Milligrams pav
Original Waight at Weight; 100 prm. of
waishl donti {myrnL) hody welght at
) denth
No. 1. Diodl on  forty-cightls dmy ; 440 236 270 116
(1) hemorrhagos  and  joind 225 08
algns,  Buprarenals, local
and diffused hiemorrhagos
No. 4, Diod on forty-fourth day ; 360 2356 237 101
(4} hiwmorrhages  and - joind 200 85
wigny, Supraronals: luumor- :
thages and dogouernbion of
colls in cortox
No. 3. Died on fifty-third day; 810 270 abd a4
(0) mucous  and  muscula 225 83
hismorrhngos, Supreerenals:
diffure hwemorrhages  and
slight fatby changos
No, 4, Died  on forby-fourth day ; 320 240 1856 (ki
(8) joint signs,  Supraronals: 175 78
intense  huwmorrhagic con-
dition of whole gland, fatly
changoen in corbox
No. 6. Killed on twoenby-sovonbh day ; 870 260 220 85
(81) huanorrhages  and  joint 182 70
signs 3 ophthalmin, Supra.
ronals s oxbreme fabby de-
generation of cortical cells,
slight hwmorrhages

Pive Sewrvy Animals——Suprarenal Bodies.
Averago weight per 100 gem. body weight at time ol death, 87'9 mgrm.

Qiz Normal dnimals—Suprarenal Bodies.
Avorugo woight poer 100 genl. bocly woight at time of death, 25°8 mgrm.

Many observations have shown that the onset of scurvy is very
gradual, Dr. J. R. Comurie, in an account of seurvy in Russian prisons,
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stated that it might be four and a half months, but generally it ig ag
long as six months, before symptoms are manifested. In the pre-
scurvy stage, owing to the deprivation of antiscurvy factors, the
metabolism of food is incomplete and a positive agent is added, which
ncts like o toxin, causing changes in the adrenals and their secrebions,
favouring the hewmorrhagic conditions which are such marked foatures
of the declared discase.

The use of this concentrated prepavation has shown that it hag
effective antiscurvy properties for animuls. We may, therefore,
with confidence, apply ibs use to man under conditions of service
which preclude the rogular provision of fresh fruit and other known
prevenbive substances, such as when on detuched duty in the Persian
Gulf, West Coast of Alvicw, and in Avctic exploration. It could also
be employed in the mercantile marine. Though it is not yet possible
to suy how long the acbivity of the retained antiscurvy vitamine
will remuin effective, it is probable that this will be of extended
duration if the preparation is kept dvy and cool. Dr. Chick, in her
admirable work at Vienna, has found that 5 c.c. of lemon juice is o
prophylactic dose for infants, thovefore 24 c.e. would probably be nmple
for an adult (half lemon), The tablets dissolve fairly roadily if added
bo water contuining a small quantity of bicarbonate of soda, and it is
suggested that these dissolved tablots, containing antiscurvy fLecossory
factor, should be added to the ordinary non-netive pleasant tasting limoe
juice at present issued,

Ior general scrvice, when large quantities are required, the non-
heated concentrated syrup, as obtained before being mixed with lactose,
might be kept in bottles, and the equivalent of 24 c.c. of fresh lemon
juice be given per man, after solution in water to which sugnr has been
added at the time of issue. It is probable that thig syrup would
keep without mould formation, and this aspect is nt present under
consideration.

In this investigation I am greatly indebted to My, IR, . I'rederick
for his able assistance in prepaving the tablets used and to Sick Berth
Steward A. Coules for his careful attention in feeding the animals.
Finally T have to thank you for your sympathetic hearing of what ig,
I {eel, a very incomplete treatment of the subject,
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Drgz 1 RESULTS A3 REGARDE—
- S Nuutn‘ber .Lm(}[gth |
(0] ' -
teeinl 1 Amount X ani : sxporiment |
Speetal ratlon (grml.l)“ Dasal dint rimals (@ay9) | Growth Ocerrrence of seurvy
Dried lemon juice | One-fifth | Bran and oats, . 1 161 i
; Milii e tiblob henbed milk 'l i Good Gomplet? profection
rpesh lomon juice | 10 e | Bron and oots 1 e p i
do-neidifiod el ) 1 20 ! Good Complete protection
Tresh milk thirty-1 60 c.e. | Bran and ouwds, 1 110 | Very good | Slight protection ;
two days, then wabor ! ) seurvy a,ppeareci
puhlet added | thirty-second  day ;
a cured by one-fitth
\ ] 1 tablab
Cabbage ... v | 20 grm. | Bran and onls, 1 114 ‘ Very good | Complete protection
~hontod milk ; .
Noung Ty and b, 7 29 bo B2 | Nona Scurvy, five died; one
hentod milk | sured by dried juice,
o ., : one by cabbage
Drisd lomon juice | One-fifth | Navy  biscuit, B 060 to120,  Good Complate profection
sailtd ©.0, tubliot heatod  milk, ] ‘
N o limo wibor | |
I'rorh lomon juico 10 o.¢, { Navy bisouib, 1 160 | Vory good ! Complete profiection
do-neidificd hoeatod milk 5 ‘
01d dried lomon Ono-(ilh | Navy  Inneuit, l a 118 Vory good | Complebe protection
juico at 15 G, tablot | heated  milk, | 1 j l
L L lime wadier | ~ : . '
Old driad  tomon Ono-bonth | Nuvy  biscuib, | 4 G0 bo 100  Vory good | Two, complete probec-
juice w16 G bnbloet bented  milk, | tion, two showed
ssnd 0.0, limo wabar ‘ signs and were tronbed
(,)lgl ' dried lomon Ono-fifth | Novy  biseuit, 9 70 o 100 | Fair (1) Complete protec-
juice nt 97¢ G tablel hentod itk | : tion; {2) slight scurvy
wdrd o0, (1) (4) limo water : | signs, .and loss of
+ welght, clenred up on
| | juice being doubled
_ ) i | on thirty-first day
Navy lime juice | 10c.e | Novy bisouit, 1 87 None Seurvy, died thirby-
de-acidificd hented milk | goventh day :
None o — Navy  bisouit, 2 28 o 42 | None Seurvy, died twoenby-
hosted milk, ‘ eighth and forby-
limo wabor | second day
Sahbage 20 grm. | Navy  bisouit, 1 110 Very good | Completo protection
heatod  millk,
limo wabor
BIBLIOGRAPHY.

Banwis and Iuse,  fochen, Jowrn.,, November, 1919.

: Orrere and Darymnn,  Hien. Jclin. Woehenschr., Doceniber, 1919,
i Ourore and Dnty,  Biochent, Jowr,, November, 1919.

Crurok, Luse, and Sxenron.  Lanced, 1918, ii, 784.

Comneg, J. R, Jdin, Med. Jowrn., 1919.

TIARLING, Journ, dmer, Med, Assoc., February, 1915,

Diry and Tozrr,  Biochens. Journ., Decomber, 1918, xii, 410,
Grvins snd MoCrucaan,  dmer. Journ, Dis. of Child., July, 1019,
Tures and Usarn, Biechenr. Jowrn., June, 1919,

MoeGanumgon, . Indian Journ. Med. Besearch, vi, 275, 660.
Saperr, A, Hmnprngon, Jowrn., Roy. Army Med, Corps, 1919, xxxii, 93, iss.
Wargme, T M. R, Drit, Journ. Dis, of Child., 1918, xv, 258,
Winnoox, W. k. Proe. Roy. Soc. Med., xiit (Seot, Therap.), 7.




Weght in Grammes.

Bassott-Smith : Scwrey

N? of Daya,

“moon0UnRAUIRNT L mnDYRELnRRLRNEaRY AR R ARE S A A T R ]
460 T fodondnd
440 b - i
420

45 ] b
[+-] o
(=] o
1 1
a;

360 |- -
340 " g .
320}~ et Py S ' b

\ / A T 0 IO A 0 A
3100 \ : /
a0l e Y q. -
EGO . . - . RRY .

T IRMAR NS “

kol e i
200 l - N
A B ¢

A---No, 21,

Veipht wr Grammes
]
&
c

360

340| 4 - -

320

aoo|-

280

I'1a, 4,

: Dyich i Nuvy bisouit, 30 genn, ¢ honted milk 60 o, ¢ lime wabor, 20 c.e,
BeUomposite Chavt, Now, 1,2, 4,7, 8. Diet: Brean and ondy, 44 gri, ¢ heated milk 60 c.o.
U -No, 16, Diot 1 Nuvy biseuit, 80 grm, ¢ hentod milk, 60 e, Nuvy lime juico, 10 0,0,

N® of Days.

o

3

“.

' . : “y fam
SN NN RAANER R LB NRGRRBANAL ALY SD AR RRESS

V]

AL

1

NIl

Fra, 8,

No, 16,—Diet: Navy biscuit, 40 grm.; hoatod milk, 60 e.¢,; rw canbbnge,

20 grm, daily,



N¢ of Days
Qo ¥wq
sﬁowmwram:!ti‘? DRON BN r—m%%bt:-w?Fx'u"a%%%%%%RRR&%%%%%B‘;RRaggg@%%’ggg&'
540 -
1 l
/
- - \
- - VY'Y
,/
q -
g BOMM //
%460 - - o / 4 Y
5 } - /
G 4401 - - . /
g:: - " |
o 420} B /
Y
[k
o 4 A
=
1"1a. 4.

Componite Ohars,  Now. 17, 18, 10, 20,~} tablet dried juice. Diet : Bisouit, 30 grm.;
hented milk, 60 e.c, ; lime walor, 20 c.c.

No. of Days.

i PO (R LIS TS B LB A 9 (:]1“ Mosle |'0 yfou! by 2ot 2} ‘() 4] b1 ‘H £ "7 "o 7% 78 8o 8% go 0L

540
h X
510
h1d
o
d MO
AN
470
Ay

A50Q
440
g 50
4%
BRIN]
Ao
290 AN
L0
30
AN
AT
J N
330
30
RTEN

J e

Weight in Granmes.

AR
who
A
-t @
50
rad
V-1
2710
Wie
100
Fia. .

Bigeuit, 80 grm, ; milk, 60 ¢.c.; lime water, 20 ¢.c. ; old room temperature,
dried juice, }-tablel.
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No. of Days,
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Navy biseuit, 30 grm, ; heatod milk, 60 ¢.¢.: Hmo wabor, 40 oo,
old dried juice nt 879 (', L-tablet.
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No. 8.—Dich ; Bran and onts, 40 grm, ; heated milk, 60 c.c. 1 tablet dried lemon

juice on twonty-eighth dwy, when marked scurvy signs wore present.
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W, 9.
Cluinen-pig No. 5. Died on fHty-thivd day 3 diffused hwmorehiage in Ahe covlex
of tluy suprarenst.

e, 16,

Chuinon-pig No, 8, Died on forby-fourth day; intonse congostion of suprnrenal
with extonsive hivmorrhagos in cortex.
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I'res. 11,

Ciuinon-pig Wo, 28, Died on thirtioth day; cortical homorrhages and fathy
degonerntion of sapraronal.

Mg, 12,

Cluinea-pig No, 8. Died on forty-lonrth day ; vory markod fatty changes in
corbox, with slight hmorrhages,
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g, 19,
(tuinea-pig No, 81, Killed on twenty.seventh duy 3 intonse fatly degioneration
of suprarenul,  {(Undeor o higher mugniteation,)

I, 14,

Ctuinoa-pig No, 8. Died on forty.fourth dey ; intense hwmorvhages into
iodulla near opiphysis,
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Ii‘laq 150

Cuinen-pig No, 1, Dioed on foxty-cighth day ; sub-periosteal hmorrhage.

Trg. 16,

' (uinea-pig No. 8. Died on forty-fourth dny ; costo-chondral junction, showing
irrogulor lino of ossification.
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DISCUSSION.

Major-CGreneral Sir WILLIAM MACTHTRSON : Seurvy in Mesopotamin, not-
withstanding what Dr. W. . Willeox has written on the subject, wag mnob
altogether due to want of recognition of itg causes, but to the impossibility of
getting fresh vegetable and other foods up to troops operating in certain areas.
These foodstuffs hecaine decomposed in consequenco of climatic conditions
holore reaching the troops, and i was these troops which suffered most. As
regards the resoimblance helween scurvy and beri-beri this was pointed out by
myself in a report whieh is published in the official reports on the Russo-
Japanese War, . 1 observed thousands of cases of beri-beri amongst the
Japanose, followed by some 20,000 cnses of scurvy amongst the Russians
in Port Arthur. The resemblance of the two cuses clinically wns 8o marked
thatb it formed tho subjeet of & special roport. The causo amongst the Japanose
was the uso of highly milled and ovoreooked rice ; and smongst the Rugsinns
ihe absonce of Iresh food and vogetables during tho siego of Port Avbhur.

Colonel 8, T. CUMMINS: Renr-Admiral Bassett-Smith's paper bhas o
groat practical valuo. All who have heard or who will read the paper will
rocognize what this will mean to mon of tho naval and military and other
{forces, &c. -Nob only thadt, Ronr-Admiral Bassebt-HSmith has come with his
papor already in a praclical form, and tho method worked out and prepared
ready for iminediate adoption.
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