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Sprue is defined hv 1f8111;011 as "an insidious ch ron ic remitting 
catarrhal inflamatinn of all parts of the mucous mernhraue of the 
alimentary canal, occu rring particularly in Europeans who are 
residing or who have resided in tropical or sub-tropical cllmutes." 
Dr. Ash ford defines it. as a "1:h1'onie disease ehuructerized hv a sore 
and hee t'y tongue, a gaseous llO Wd , 8 small li \,(~I', a pC! le YOillIIlillOllS 
diarr-hoea, wasting 31111 aneiniu.' 

The disease was first described by Hillary in the Harhadocs ill 
1776. It has boon variouslv called "aphthae tropk-a , dirurhnea alha, 
white flux, CeyIon sore 1II01l t h, psilosis linguae" and . ;SP1'(,w", the 
Iatter being the Dutch name , Kohhrugge ill HIOI was the first to 
desm-ib« a monilia (ulbicansi) as the ca use of sprue , Snhsequently 
Manson-Baln' and Caste llan i tarried 011 impor t an t researches 011 

sprue ill the far 1';ast. In ]n15 D.' . Ashford while working at the 
Institute of 'l'ropical ~[e<1icille of Porto Rit-o described a new yeast
like organism which he named "Monilia psilosis ", as the cause of 
tropical sprue. 

In recent 'years th ere hal' been a renewed and wide-spread inter est 
in OIl' sllhjcc :t of sprue, not only ax a disease entity hut also because 
it is thought to he possihly ident ical i ll its etiology with primary 
pernicious anemia, The center of interest scemx to he fOl:ul,lse<! on the 
Monilia psilosis of Ashford a nd the c:allips are divided , hl'illg' 1'01' 

or against. this organism as th e l:aUSI' of sp r ue, Con tir ming Ash
ford's work we have the puhlications of Baumgartner and Smith or 
CliftOil Springs, N. Y., 01' .J.:\1. Hogers (North Carolina ), of K .J. 
Wood of North Carolina. Ba)o;! ec.!o and Fumulcn er of New York, L. 

. W. Smith of the Puil ippincs and 0 1: Will. KI'IIIlSS or :\Ieillphis , Tenn . 
Those net ill uecordunee with th e results of Ashford are : Bovuird 
or New York, Hannibal and Boyd of th e Departmeur 01' Be\('! eri ology, 
University or Texas, Manson-Bahr of th e London Sc hool of Tropical 

1:;0 



.\ REVIEW o-: TilE HI,CE:\"r LI 'I'ER .\'l'l HI, O~ TROPI CAL RI'Rl iE 151 

Medicine, the stuff of t he Hom hay Bacteriological Laboratorv (I nd ill ) 
headed hy !"airle,v and 1Ial:kie , Dold in Ch ina, Warthin in 1liehigan, 
and Cast ell an i ill Ceylon . 

.A brief summarv of two recent papers eonfir min g Ashfords work 
will now hc presented. 111 11 series of eleven cases Baumgartner aud 
Smith found th e .lIonilia psilosi« frequently in till' feces of eVf'I'Y one 
of their patients, In blood cultures negative results were ohtuined, 
Th e cases enure 1'1'0111 China , India. Korea, Porto Hico ami till' Philip
pines, T'he same monilia wel'e isolated from the stools of primarv 

pernicious anemia. in four out of HCyenteml l~m.;{·s aud from t he jeju
mum of a ease of spr ue autopsied lly theui. The authors feel certain 
from the evidence hefore them, that the monilia is more thau a 
seeoudarv invader and helievc in the etiological re lationsh ip of this 
organism to sprue. 

L. W', Smith was able to confirm the work of Ash ford and or 
Michd on complement fixation with t In- use of monilia antigens, He 
studied II "cr,\' small group of ease ~ (e igh t ill all ) and agl't'l~s with 
Michel that there mu st he H toxin ill J/ouilia psilosis, sinre guinea
pigs van 1)(' killed hy iutrapritoncal injection of a saline emulsion of 
this organism, hut not with monilia albicans. 

From the Bombay Ba eteriologieal Lahoratorv H «orupreu cnsi\ ' C 

l))'ogl'l'ss report has recently appeared in the l tulum Journal of 7Ift'd
icu! Rf'X COJ'f"l1 ( l U2G) whi ch docs not support Ashford's work, The 
eourmittec was enmp oscd of S('\'PII members and worked for eighteen 
months, They isolated .II, aslijordi in hall' of their cases of' sprue, 
but also in healthy persons awl ill non-sprue eases (including various 
intestiual di seases) , This monilia was not found with great er Ire
qUt'IH'~' than wert- the frankly nou-pathogcnie will] yeast. in sprue or 

, in other conditions. 

Th e work of GOllzalez-?lI,utine:t and of )[iclH'l was not eorroboratcd 
h,\' this committee. Thl'Y were ahle to ohtain positive complem-ut 
fixat ion tests onlv ill animals experimentally injected with .1/. psil'J .~ is 

but not in any of t ~ig'!Jt typicnl N1SI ~H of sprue. Furthermore, M, (fUJi
( '(IllS and :11, psil osi« gave common group reactions in serologieal tests. 

Regarding t li« sigu ifieance or Jlo/lilia IIsh/o)'di ill Sprue th e fol
lowing' quotation summm-izes t he opin ion 0 I' this comm ittee : 

"Y ~ast~ multiply more ," igl) l' uu~l.'" \\" 1.1('11 th e alkali oily of the intest ine is 
drnt''l ~ l·'1. }:"id('I" 'I ~ thut all:" :,'ra8(. pIll.'"' 'l spe ciftc I"ule ill the cr inlouy of this 
disease 01' I hat spru e is t o be I"eg"lll"ll"fl as a moui liu sis uf tIll' ,ligl' sti n~ 11':"'/ is 
definitely lllCkillg", \Vr huve nev er f'ou url systemic involvement of the ti "slI"s 11 01' 

demou-t mtod J[IHI;/i/< (lshf ordi ill pnthologica] lesiolls in th e tongu(' ur illlestin('s 

in ('lISPS eomillg tn autopsy. Furthermore, the dlst rihutiou of J[, llN/iforrli ill 
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human excreta ill th e Bom bay ser ies has h :'l'n so widespread that it s p resence
in sprue feces beco mes n matt er of doubtful signific lllwe. T he most tha t can be 
sa i,1 w g"nrdilljl' J/ , llsh!c,rili is t ha t llllrillg those ph ases of t he d iseases i ll which 
it s inc reased biologi cal act ivity cuu be delllonsh·ntl' cl. it. can be reg ar ded as a con
trihutory or sceorulurv fu ct or in t ill! p roduct ion o f such fcnt-mes as abdominal 
di steusiou, flat ulen cy anrl a"i ll, f ro thy st ools, hut never a s Ihe prima ry eau se of · 
t he d isease." 

Of further in t erest i ll this eonnect.ion 111', ' th e st ud ies on the 
id eutifieation of the .ll . psil osis made hy L. B. Hines at tilt' -:\r( ~Cnr

miek Instit ut e for Tnfccti ous Disl'lISI'S, Chica go (l !l24). This writer 
invest igated t he morph ologic al and bacter- iolog ical r eactions of old 
st ra ins of Mon il ia ps ilosi» and «oneludcd that t hey are not su ffi ciently 
ehat-acte r ist ie to d ifferent iat e them f rom ot her eloselj r'('] at l' lI non

pathogenic fungi. His conclusions arc ba sed UpOIl ll1!glut inatioll and 
ugglutinin-absorption as well 11 ~ 011 precipitin t ests, H l'f(,l'l'ill g' to the' 
work of .Miclwl and Ashford who ca r r ied out complement-fixat ion 
t est s ill order to prove a path ogeni c 1'0](' for' th e yeasts present in 
stools an d mouth lesion s of sprue patients, Hines :-a ~'s : 

"It mi g-ht be qus st ioucd whether this i lllli ~a !l's a dsfl ni tc species bceu usc the 
cont rols ,li d 1I0 t include st m ius of othe r f orm s of I'at hoge llie yeast such a~ those 
found in h illsto mycosk " 

. All important. con t ri but ion hy Dr. Warthin, on the etiol ogical 
r elationship of :ll , psi!osis to perni cious anemia hus just appeared , 
Dr. Warthin I IIIS heen unable to produce a hemolyti c an emia h~' Ieed
ing cultures of lJI. J )$ilo xi,~ t o gui nea-p igs 01' hy int rave nous in ject ion 
into rabbi ts. Although he ha s produced a my eot ie septi cem ia, there 
wa s no evidence or toxic 0 1' hemolv tic act ion. Similnrly, H. ,Y. Smith 
who inject ed J/ , J)xilosis , into guinea-pigs n ever note d any severe 
d egree of ane m ia, uud rarely were lesions S('t' ll in the int estine, except 
in animal s ferl 011 a d iet partially d eficient in vit amins. Thus we see 
t hat in sp ite of much int ensive work, t he exact et iology of SpI'UE' still 
r emains 11 matter- of dispute, 

\Y e may t ake this nppnrtun ity to remark that th e findi ngs of the 
JI, psitosis in th e di gestive tract o!' a f'ow or of all cases (If sprue 
does not p rove i ts et iological relationship, F or, arc nor B. coli lind 
B, subt ilis also universa lly prcseuti Aiu] can W I' not isola te toxins 
f rom B, coli an d kill gu inea-p igs wit h it by iutrupcrit oneal 01' in t ra
ven ous in j ection of ma ssiv e doses ? A1; has been lea rned fr om the· 
re cent in fluen za ep id emic s, K O:'h 's postulates alone a re not adequ ate 
1'01' the cxtuhli sluueut of a ll et iologi cal r clnt ionsh ip between a ll or
ganism am] a di sease. Neithe r arc th ey absolutely essent ial. Lm
iuunologieal r eactions carefully cont rolled must he included . \Ve 
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must furthermore be on guard , as in the case of th e bacillus of hog
cholera. to rule out organisms whi ch are eonstuntlv asso ciated with 
a given infection . and which mav e\'(,11 he' present. in the blood stream, 
and yet. not be the causative agent of t he d isease. 

Referring' now 1Il0r(~ specifl eallv to sprue, th e invest igntor must 
never lose sight of the fad that experimental moniliasis ill guinea
pigs or a septico-pyemia in rabbits produced hy intraperitoneal iujec
tions of massive doses of living monilia, is not equivalent to sprue 
in man. There is therefore, still room for a great deal of carefully 
controlled imnumologieal awl baeteriologieal work. 

RECI';XT COX 'l'IU IJL:T lO X :'; TO 'I' ll E 1'.\'I 'HOL(lGY OF S I' HI ' E 

Opportunities to perform autopsies 011 sprue pat icnts have been 
rather limited, and hen ce Wt' have 0111,\' a few comp lete reports and 
many quotations. Baumgartner and 'l'homas of e l i Iron Springs, 
~. Y, have re cently published th piJ' notes on 0111' autopsy. This 
patient had taugh t ill 1he Philippines from .1 !l05-1 !l24-, Before her 
death she had had 1I11 R. B. C. euuut of less than 2 millions, TIll. :16 
per cent and a high color index, S he also had had tetany at one 
time and had shown el in ical evidence of degeneration of 1he posterior 
tracts of the cord. ( T his was perhap« a case of pernicious IllWlII ia.) 
The autopsy whi ch was done nine hom's after death show ed the fol 

lowing: There was sli ght thinning of the wall s of the small int estine, 
The liver WIlS normal ill size. The parathyroid-, were normal. The 
thoracic and cervical con i showed slight degenerative chauges hilt 110 

real degeneration. 'I'he bone marrow WIIS aplastic. The mes enteric 
nodes were ell1Ilrl!ed , 'I'he pancreas w II S, normal. The authors con 
eluded that there is 110 characterixtie pathology to accoun t I'm' the 
severe symptoms of this case of spru« and th at their pathological 
findings did not confirm their clinical and neurological findings, 

Laurence W . Smith found severul small superficial uh-ers in one 
CIISC and sneeeeded in demonstrating myeel ia ill histological sections 
of those lesions, 

The Bombay committee reports Iour autopsies. They found g"'O:iS 

intestinnl ulcers in OII C case and en ter it is of the terminal portion 
of the ileum in nuother. Th e pathological changes \\,('l' e parallel to 
the general wasting of the viscera, 1n one l ~ase petechial hemor
rhages were seen. The lyrupha t its were normal. Th ere was no 
demonstrable disease or the pancreas, adrenal» 01' thyroids, There 
was no involvement of th e cent rul nervous system. 

The bone marrow showed hyperplasia in one ease (wit h myclo
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blasts, myclocvtes, uormoblasts and megaloblasts ) , wh ile in another 
case there was a complete aplasia with gelatinous, greenish yellow 
marrow, III Cl third case (age 62 ), the picture \\"as like that of a 
primary pernicious anemia. 

Dr. R. A. Lambert (the Direetor or the School of T'rnpival )ledi
cine) has recently autopsied two eases of sprue ill Porto Hieo and we 
shall await cagerlv his thorough and musterly report, 

I1ElIr.\'I'OI.OGIC .\I. STI;DIES 0:-: Sl'RLl~: 

Ohservatious 011 the blood pict ure ill tropic-al SIB'lIe have been 
more plont if'ul , yet we lack paper» dealing with the applications ul 
the recent advances in hematology, such as till" reticulocyte eount, 
vital staining 01' the fragility of the cells . There is also very little 
data on platelets ill sprue or 011 th e SiZI! of 1'('(1 blood cells. Un
fort.nnately, 100, praeticallv all hemoglobin determinations 11<1\'c been 
reported on the basis of either the Tullquist or the Dare methods 
which are subject to many errors. There is therefore great need for 
estimat ions II1Iscd UpOIl the recent quantitative chemical methods of 
Van Slyk« awl others. Furthe rruore, there seems to he 110 concensus 
of opinion as to the exact type of anemia that sprue represents. 
Perhaps it is a variable picture, changing with the progress of the 
disease, A lew summaries will now be «itcd. 

Laurence 'V. Smith wrih's that the blood in sprue is l1111ch like 
that of primarv peruicious anemia, The R. It U. arc usually less than 
one million and the \V, I~. C. :~ ,OO() or less. There is a marked 
relative Iymphocytosis, often as high as H:l per cent with a decrease 
ill the polys, A few atypicnl H101l0l111cl"ars may he spell and rarely 
basophiles and eosinophiles; There is III I absolute decrease in the 
platelets, the average count being J00,000 to 160,000. A Blight 
miorocvtosis with no appreciable poikilocytosis, and a high <:O!OI' index 
(Hh. :30-40',.7, an' also observed. The size of the H. B. C. is normal. 
There is 110 evidence or marrow activity ( uo nucleated red <:ell", 110 

stippliug, no polyr-hromatophilia ) . The number or reticulated cells 
is normal. Hence the piet.ure is like that of 1111 idiopathic, aplastic 
anemia. 

The rvpnrt of the BOJllbay committee states that some ,'ases of 
sprue ultimately have I\. color index O!' plus 1 and t'1l1.1 like P. P. A , 
r11 a series ()!' 2;") easl'S the Following averages were obtaiued : 

H. B. i . :l,24:~ ,O()()
 

1Lb., (j;j pel' 1'/:'11t� 

w. B. C., 6,860� 
Color index, 10� 
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Poly, 4B.7 per rent� 
Lvmpho, -12.:' per cent� 
Large mono, 4.~) 1"ll'I' cent� 
T'ransitionals, 1.7 per cent� 
l-:OSillOphil cs, 1.2 per eent� 

In eleven eases the color index was less than 1, in fourteen eases 
it was greater than 1. The color index may VlI\'.'" f'rom time to time 
ill the salli e patient. The patients whose color index was greater 
than on e were generally more sick than those whose index was less than 
one, 

Nucleated R. B. C. and megaloblusts Wt'I'C ral'ely seen, Th ere 
was usually 11 leu copeuia with 11 decrease ill polys. In the terminal 
picture there was a dramatic fall ill Ilh, and R. B. C., producing a 
«Iinical condition rescmhling thc blood ct-isis of P. P, .A. 

Newham and Morris and :'Lanson-Bahr slr!'ss the fad that sprue 
anemia is secondary to a gastro-intestinnl lesion ami not due to a 
disease of the blood-forming organs as ill P. P, A. In the lat .ter 
disease assimilation of food is uot affeetetl to the same (legTee ;1" in 
sprue, hence emaeiation is not a reature. An Increase of body fat 
may actually occur and th ere is 1I0 wasting of the internal organs. 
The stools, moreover, are of normal size with normal amount of pig
uient, The toxins of perni cious anemia have definite selective notion 
on the peripheral nerves and the central nervous system with the 
production of neuritis and of spinal sclerosis, features not associated 
with the anemia of sprue, 

HEm~N"'l' CrI1':~lIC .\L J~\'J·:ST'G .\'I'IOXl' (W :-; P l{{l ~; 

Scot t (of the London School of 'I'mpieul Jledieine ) has CI]1 plied 
the recent observations of the English physiologist Vines to the study 
of sprne. Vines (1 !)21 ) had shown that " t he calcium in the plasma 
normally exists iu two forms. Of the total (10- 11 mg. per .100 ('1',), 

some 60 per cent is readily precipitable hy ammonium oxalate, whereas 
the rest, being hound, probably with a lipoid complex, requires nearly 
three times the cor-responding chemir-al equivalent. This" hound" 
or eomhined calcium is doscly concerned with the dotting of the blood 
When coagulat ion occurs the . ,cornbined " is converted into " fl'ee " 
or "ionic ;' state, The parathyroid glands, if functioning properly, 
prevent the transformation of "free" into" eombined " calcium. 

In sprue Scott found that the active or ionic calcium is deficient 
(20- aO per cent below normal ), while the total Ca. rema ins ap
proximately normal. In severe eases, the total mav he a little 
diminished hut never to any marked extent. Henes it is not due 
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to Jaculty ubsorpt ion Iroui 1he gastrc- intestinal t 1'(1(:t hut due to 111e 
failure of the tissues to utilize the calcium. This suggests a disturbed 
parathyroid function. This phenomenon is not limited to sprue, 
however, for it exist.s also ill r-uses of malaria ami in patients with 
severe malnutrition. 

According to Scott, the percentage or ionic calcium muy be utilized 
as It guide to the tilerilp~' of sprue and also in its differential diagnosis. 

The committee ill Homhay has eoullrmed Seott 's reports 1)1' a 
lowering of ionic calcium ill most of their 50 eases, but they did not 
observe any values of less than 7.4 mg. per ] 00 cc. Since tetany 
requires a enleium content as low as ti mg. per 100 CC., their conclusion 
is that sprue is not caused by perverted parathyroid metabolism. 

Ashford and 11eI'1111111107. made a study of blood calcium in sprue 
and f'ounrl that low-total serum calcium values arc Iound not only 
ill eases of sprue but ill most cases of serious malnutrition ill the 
tropics, 

Other chemical constituents of the blood were also examined b:.: 
the staff of the Bombay Laboratory. Th e total non-protein nitrogen, 
sugar, and ehloriods were normal. The total fat, fatty Ill:itl~, «holes
terol and serum albuminus ~lII tl glotrulines were 10\\", while the fibrin 
was a little high. 

The importance or ionic; calcium determinations as It method of 
diagnosis and CIS a g'uide 10 the progress of the disease was confirmed. 
A reading' of under fJ..!- lug. of ionic Ca, pCI' 100 ce. is considered diag
nostic of sprue. A rise ill hlood calcium was also observed ill patients 
under parathyroid treatmeut. Vnluahle as these researches on cal
cium may be, they must he cheeked up hy II careful study of calcium 
metal .olisru, taking into considerut.ion the Cu. content of the diet HS 

well as the output in the stools, As far as WI' are aware, no metaholie 
studies of any kiwi, including determination of the basal metabolic 
rate in sprue have as yet. heen reported. 

Blood tests for sugar toICI'}mCI' were made ill a limited number 
of cases by .J. D. Thomson, 'l'hey showed a cert ain degree of intoler
ance most noticeable <luring exacerbation of the disease and (luring 
loss of: weight. This seems to point to a temporary inefficiencv of 
the glycogenic function of the Jj \'('1'. Cast's of glycosuria were given 
insulin by Baumgartner ",110 found that, although there "'IlS 11 dis

"appea rance of the sugar, there was however, no effect Oil the sprue 
symptoms, 

The bilirubin content. of the serum was also determined hy the 
Bombay Committee. High Van den Berg readings (indirect) wen' 
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-only uxceptionally observed by th em in sprue, T his is suggest ive of 
.3 secondary and not a }lriJllar~' type of anemia , since in P. P . A . h igh , 
indirect Van den Berg r eadings are the 1'1I1e. 

The sp rue an emia was also studied chemically by a British worker 
named R. )\. ,:Uon is. H e found in two cases with seve re an emia 
that th e average llaily output 01' urobilin was mu ch above the normal 
(in 1he urine mill feces ) . From his data he calculated that th e in
dex of blood dest ructi on WlIS 1.4 to 4.9 t imes as high as ill normal 

.cases . 
The fractional test meal WIiS used i ll 26 cases of sprue st ud ied 

in Bombay. Four showed hvperchl orhvdria , 7 were nor1l1111. 8 
showed hyp oelrlo r hyd r in and 7 showed complete absen ce of hydro. 

.chlorie acid. 
'l'here was a definite delay ill emptyin g t ime or the st omach, hut 

no disturban ce ill secre tory functi on, " T he inc rease of gas in the 
intestine bring's abou t an Increased in tradnoden ul te ns ion with rel at ive 
intol erance for H -'r awl the pylor ic sp hincte r becomes at ollie. " Th e 
authors also ela iru that an examiuat iou of the fra cti onal test meal for 
total eloridcs, in orgau ie chlo r ides aud active HeJ, provides a means 
of differentiating spr ue fr om true pernicio us anemia, l u th e latter 

.d iscase a true aclrlorhydria exists due to a secr eto ry defect , wher eas 
in the achlorh ydria of sp rue, HCl ~s secreted efficient ly , hut it is 
'neut rali zed hy regurgitated alkaline secre tions f rom the duodC1l1 1111. 
(1t ma y be added hy way of explanation that the t otal chlor ides af
ford 1111 index of the secre tory Iunetion or the stomaeh ; while the 
inorganic chlor ides arc all index of HCr whi ch has undergone ne utra l
.izat ion by Na IlCf)« of the pancreati c ju ice. ) 

An inv esti gation of th e duodenal conten ts made h~' an Euglish 
investigator , .J. D . Th omson , and ind ep endently hy u Dut ch worker 
.in the East Indies, Van S teenis , in eases of sprue, sho wed t hat the 
pancreatic enzymes are normal. Th e bile consti t uents, especially 
bile acid salt s, arc lowered. Th e amou nt of excreted urobilin was 

.corresp ondingly lower ill t wo cases, 
Ashford and Hernandez on the other hand , Iind au absence of 

lipase, it normal con tent of t rypsin and ~\ high acidity in t he duo
.d en a'l juices. Th e conte nt or amylase was irregula r . 

'I'h e feces have been re-invest igat ed by a German worker, Hal
'berkann. lIe con fir ms th e well-known data of Carnmldge and others, • 
-t hat th ere is a mill-ked in crease iri the total fat:; in sprue, They 
constitute 40--50 per cent of t he total weight as compared with a 

. normal of 6-8 per cent. This is no t due 10 the failure of the fat 

L 
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splitting enzy mes, hut to an interference with th e absorpt ive power 
of th e upper parts of th e intestine. 

Manson-Ba hr agrees with th is view and ~oes so far as to sa ~' that 
t he failure to absorb fats (a lready di gest ed ) will explain almost th e 
whole syn d rome of sprue . H e conside rs th e u lceration of t he ileum 
th e essent ial lesion . This r esults in dest ru cti on of the villi with 
consequent atrophy of t he mucous memb rane. Hence, digested fats 
can not pass in to th e lacteals. 

X U'l'RITIOX.\L HT lj lH E8 11'\ :';I'IW I'; 

Although there have been scat te red remarks in the li te ra ture to 
the (' (fed, that sprue may he a dis ease or diet ary iusufficiency , the re 
have as yet appeared no definite OJ' svstemat i« lahoru to ry researches 
on this subject. Elders (a DUI l:h worker in the East Indies ) believes 
that the diet of sprue patients is deti eient in animal proteins, amino 
acids and vitamins A and B. Ashford has also recently dev eloped 
the conception that "Sp rue is a mycosis superimposed upon a <tate 
of deficien cy in certai n essent ial food elements. " 

DlFFEIU:XTl.\L ))L\ GKOS IS OP SP RUE 

The d isease most confused wit h sprue in modern medic al !:I ' 1I1{'I'S 

is pr-imary perniciou s anemia. As stated abov e, a common et iology. 
for these t wo d iseases is bein g soug ht hy many recen t. invest igators, 
The Bomba y committee however, is convinced t ha t sp rue is a dist inc t 
clinica l ent ity. Cnlikc P. P . A " emac iatio n is a lways CI «oneomi ta nt 
feature of sprue and th e central and peripheral Tle l'VOUS systems IH'e 

never inv olved . The foll owing lab oratory examin ations will hp fonnd 
of great aid: Ionic calc ium content of th e blood, fra ctional test meal 
with examinati on for total and inorganic chlor ides ClIHI free ITCJd, 
the Van den Berg test am] the cytology of the blood, 

Sprue is now known to he more wid..lv distr-ibuted than origin
ally thought .' to he. It has ceased to he tropical lind has become 
cosmopolitan. Thus from. Denmark, Thaysen has just published a 
report of five cases who hav e never been outside or t he count ry, 
'I'haysen believes that th e di sease is often mistaken for pancrcat.it is. 

l\Jany other cases of nou-t ropi eal s pr ue have been recently reported 
by Wood in th e Un ited States. Lambright has published notes on a 
"HKe whi ch developed in Cleveland . 

A ser ies of ] ;~ eases of sprue, whi ch were stud ied h~' 1)1'. David 
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Bovaird at the Presbyterian Hospital in New York were found to 

originate anywhere from I)()/,tlWI'1l Korea to Ceylon and from P orto 
Rico to New Hampshi I'C' . The disease may occur in natives ill tropical 
countries as well as in Amer-icans or Europeans, The period or stay 
in foreign lands varied from 2 to ao years and the symptoms ap

peared 4- to 2..J- months after return from the tropics, 

EPIDE:\lIOLOGY 

Th e quest ion 111l:-i been ru ised, Is SJlI'IH' I I t rnnsmissiblc disease '? 

Asllfol'(l 1l1ls observed in :{H out of fiH (~aS e:-i that other members of 
the fmnil," wvre at th e sallie time suffp!,illg' from or had presumuhly 

had IljJrUP. Ashford concludes th at :-i Ill' IIC' is undoubtedly a COIll

municable diseas«. But it. must 1m recalled that all memb ers of one 
family usuallv eat th e same di et, and we IIlII S!. rule out th e possihility 
of SPI'l1C be ing a disease of di etary insuffleiency. 

The Bomhay Comm ission also found III lilt j plc " in fed ions" in the 

same family and among the staff of the same offivc. To quote from 
their report, " Certain bungalows and localities also han' a most 
unsavory reputat.ion in th is I'pspect. The vast majority of our eases 
were Europeans or Anglo-Indians. The outstanding predisposing 
factors in our series of cases were II long residence ill Bombay and 

preceding malaria or dysenter~'." 

RECE:\T .\lH'"\NCES IN 'fUE TllE.\TMEX'I' OJ:' S P RUE 

Except for the introduction of a high calor ie diet. riel: in proteins 
and vitamins a1111 low in cnr hohyd ratcs ill I'ats. th ere 11m; appeared 
very little new literature ill this field. 

Baumgartner ( 1D27 ) con firmed Scott's observations that the 
content of ionizable calcium of th e blood is low hut that th e total 
calcium, howcvor, is not. dc creaser]. Baumgurtuer recommends th e use 
of dry parnthyroid extract comhined with calcium laetuto. He 1'('11011:5 

a rise of blood «alcium UJl to 8 mg. after;' cc. of Coll ip 's ext ract of 
parathvmid g-land, Similar reports wer e nuul e h,Y SIIPJl aI'd and 
F'leming, Although they have con firmed Seott 's findings I'egard ing 
the lowered con ten t of hlood in ionic cnleiuui in sprue and have 
observed 1he I'is(' in Ca. 111 1(1('1' trea t IlI P1I1 with «ale ium lad at e ~lII d 

parathyroid ext.rac t, tile Bombay Com mit tee have at no time heen 
satisfied that the new the ~'apy produced r esulls super-ior to those 
obtained hy adequate dietct ie treatment including t 11(' lise of III ilk , 
meats and fruits, 
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