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In view of the discussion of the pernicious type of anemia ot 
sprue found elsewhere in this Journal the preliminary remarks in
troducing t he clinical histories of these thirteen cases will be limited 
chiefly to a summary and a few general observations. 

All, save one of these patients, were suffering from typical ad 
vanced sprue cachexia with a pernicious type of anemia. They were 
all adults, four between twenty and forty, six between forty and sixty 
and th ree over sixty years of age. The duration of the disease in 
the twelve suffering from sprue was as follows: 

Two Dlonths 1 
Eaght Dlonths 2 

One year 1 
Two yoars 2 
Three years 1 
Four year8 1 

Six years 2 
~inB year8 1 
Ten year8 -1 

Seven of these patients gave a history of recurrent exacerbations, 
or "relapses." 

Of tw elve cases, ten were negative for intestinal parasites. Of 
eleven cases, six were negative for Monilia psilcsis and five were posi
tive , a common proportion of negative findings in old cachectic and 
previously t reated cases. 

Of twelve cases, there was hyperchlorhydria in one, achylia in 
four, and a normal gastric acidity in seven. 

Of th e thirteen cases there was a trace of albumin in the urine 
and a few casts in two, a trace of alb rrnin alone in two, and a normal 
urine in nine. 
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BLOOD VALUES 

About a month About 2mODths Aboat 3 months 
On admisa ion later later later 

Reds Reds Reds 
Re ds mUllons lib S mill ions lIb S millions lIb S millions Hb~ 

1.78. . . . . . • . ..• . . . . . . . . . .. . . . 36 1.91 40 ..... ..... .......... .......... .... ... .. .� 
0.44 . . . • . . . . .. • . . . • .. . . . . .. . . 12 3.50 80 .......... .......... .......... ..........� 
2 48. . . . . . . . .. . . . . .. . .. . . ... . 50 3 21 70 ........ .. .......... .......... ..........� 
2 96. . .. . . .. .. .. .. . . . .. .. . . .. 76 3 01 75 ........ .. .......... .......... ..........� 
1.70 . .. . .. . . . . . . .. . . . . .. . .. . . 34 2 27 42 .......... .......... .......... ..........� 
1.68 . . . ..... . . .. .. . ..... . . . . . 35 

1.14 ·.... ..ii· ... ."i:92' ··.. .. ·28· .......... ...... ... ..� 
0.59 . .. .... .. ... .. .. ..... .. .. 20� ...... .... ...... ....� 
0.49 .... ..... . .. ....... .. . .. . 12 t.63 ,13 2.49 38 .......... ..........� 
0 .78.. . .. .. .. .... .. , . ..... . .. 30 1.97 48 2.83 48 .......... ..........� 
2.06 . .. ... .. .. .. .. .... .. .. . .. 44 2.30 38� 
0 .58 .... .. .. .. . .. . .. . .. . .. .. . 10 0 .1\4 10 2.02 40 .. ·..3:5.. ..·.. .. ·70� 
1.92 .. .... .. . . ... ... .. .. .. . . . 41 2.17 49 3.68 85 4.38 84� 
0.11 .. . . . .... .. . .... .. .. .. .. . 10 2.39 3ll 3 .28 60 4.7 66� 

Averages .. 1.35 31 2. 17 41 2.7 49 4.19 73 

BLOOD CHEMISTRY 
(1) Non·prote1D Nitrogen. 

Average of 13 cases, 36.7 mgms. per cent. ~ [ormal considered to 
be from 25 to 30 mgms, per cent. Ten cases exceeded the maximum 
for normal. 

(2)� Urea-nitrogen. 

Average of 12 cases, 16.3 mgms. per cent. Normal, 12 to 15 mgms. 
per cent. Five cases exceeded the maximum for normal. 

(3)� Uric Acid. 

.A.verage of 12 cases, 3.5 mgms. per cent. Normal, 2 to 4 mgms, 
per cent. Four cases exceeded the maximum for normal. 

(4.) Creat1n1n. 

Average of 13 cases, 1.47 mgms. per cent. Normal, 1 to 2 mgms, 
per cent. None exceeded the normal. 

(5)� Sugar. 

Average of 13 cases, 88.1 per cent. Normal from 90 to 120 mgms, 
per cent. Six cases were below the minimum and one case above the 
maximum for normal. 

(6)� Cholesterol 

Average of 12 eases, 131.9. Normal 160 to 200 mgms, per cent. 
Eleven cases fell below the minimum, six to very low figures, a com
mon phenomenon in sprue. 

(7)� Serum-calcium (total). 
Average of 13 eases, 8.4. Average normal for Porto Rico estah

lished by Ashford and Hernandez, 9.6 mgms, per cent. Nine cases 

http:0.44...�......�...�
http:1.78......�...�
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fell below this average but it should be remembered that this seems 
to be a purely nutritional defect and is not peculiar alone to sprue. 

(8) Phosphorus. 

Average of 9 cases, 2.4 mgms. per cent. Low normal limit con
sidered 3.7 mgms. per cent. Six of the cases fell below the minimum. 

(9) Ohloridell. 

Average of 12 cases, 535 mgms, per cent. Normal between 450 
and 500 mgms, per cent. Eight cases exceeded the maximum. 

(10) Icteric Index. 

Average of 13 cases, 8.5 units. Normal, 2.5 to 5 units. Eleven 
cases exceeded the maximum. 

RETICULOCYTE RESPONSES 'JIO TIlE SPECU'IC SUBSTANCE PROVOKING 

RED CELl, REGENERATION 

Ventriculin· failed to produce a reticulocytosis in ten cases. It 
produced a faint reticulocytosis in two Cases and a normal response 
in one case. 

In seven cases in which liver extract was employed after failure 
with ventricuIin the former also failed to produce a reticulocytosis. 
In one case liver extract produced a faint response after failure with 
ventriculin. In one other case both substances yielded a response 
which was in each case t otally inadequate for the blood level at 
which they were given. 

In two cases after complete failure to elicit reticulocytosis by ven
trieulin, Valentine's aqueous extract of liver (E 29) was given. In 
one it also failed to produce reticulocytosis; in the other (Case 11) 
i t produced the highest reticulocytosis ever seen in our experience. 

In three cases the administration of ventriculin was accompanied 
bY' an increase in diarrhea. 

The fact of the matter is, we have reached the point where we 
must see that sprue and Addison's disease are two separate diseases 
with a common hematologic phenomenon, a macrocytic anemia. In 
sprue there is often incompetence of the bone-marrow in its blood. 
regenerating function, tending toward 8 pernicious anemia. 

In the case of Addison's disease, the administration of adequate 
doses of liver extract or its equivalent in ground, defatted and dried 
hog stomach will usually cause a remission in two months, preceded 
by a reticulocytosis in inverse ratio to the red blood cell level. In 

* We &I'll obliged to the manutactlU"er. of Veutrlcullu and Valentine'. aqueou. estr&Ct <It 
liver "E 29" tor a Vatuitoue ellpply of these produeta for UBe in th_ CaleS. 
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sprue which may have developed a pernicious type of anemia-s-aud 
this occurs generally in the severe cachexia of the disease-such a 
prompt rise to normal blood value is not so common as a much 
slower one which is apt to be preceded by a feeble reticulocyt osis 
or none at all. This may be due to lack of absorption of the potent 
substance by the damaged intestinal mucosa or to a relat ive incom
petence of the bone-marrow due to hypoplasia. 

In other respects the two diseases are , as a rule, distinguishable 
from each other. In pern icious anemia the gastro-intestinal dis
turbances are less in intensity and different in character fro m those 
of sprue in which the picture is almost pathognomonic. In perni
cious anemia the cord lesions yield definite pictures which are usually 
completely lacking in sprue. In fact, numbness of the hands and 
feet, cramps in the legs, and even functional arthropathies promptly 
disappear on a proper sprue diet, and later, with these, the whole 
clinical picture. Dieting has never made any great head way against 
Addison's disease which practically always shows a complete achylia. 
the latter 8 much less frequent condition in sprue than it was thought 
to be, and one, when it occurs, which seems to be often a temporary 
aberration of gastric func tion. 

In view of these reflections, it would seem confusing and almost 
futile to test in Porto Rico th e relat ive potency of a liver extr act or 
a powdered hog stomach suppo sed to contain an adequate amount of 
the substance for overcoming the pathogenetic mechanism existing 
in the bone-marrow of Addison '8 disease, because, in the first place, 
it may not be absorbed and, in the second place, if it should he 
absorbed , the megaloblastic population may he so reduced as to make 
an increase in blood values by interaction between this substance and 
the vital medullary elements a physical impossibility. 

This paper and these histories in no way prove the inefficiency 
of ventrieulin or liver extract, which are known to be potent in Ad
dison's disease, but the lesson which the writers have drawn is 
another; namely, that the conditions in the anemia of pernicious type 
in sprue which are opposed to successful therapy are not always the 
same 8S those in Addison's disease. In fact. we have every reason 
to believe that they are not always the same in these sprue anemias, 
as autopsies have revealed in some cases aplasia of the bone-marrow ; 
in others, pictures identical with the von Biermer ty pe with marked 
hyperplasia. This variability is extremely noticeable in comparing 
cases 5 and 11 of th is series , in Which, in one, both ventr icu1in and 
aqueous extract of liver utterly failed ; in th e other ventriculin 
failed and aqueous liver extract yielded a brilliant snceess, 
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HOSPITAL CASES 

Case 1. G. P., age 28, sex male, Hospital No. 119. 
Climcal History: For past five or Bix years occasional nttaeks of diarrhea, 

att&ckB always relieved by milk and vegetable diet. Became really ill three 
months ago with !:10ft, yellowish, foamy, generally abundant bowel movementll. 
Great excess of intestinal gas, sore tongue and 1088 of weight and strength. 
States that fatty and Btarchy foods disagree with him. The number of bowel 
movements average two by night and four by day. 

Physical Examillatum: Cachectic; hair sennty, silky. Teeth in fair condi
tion. Tongue smooth from papillary atrophy; bright red and raw at edgCll. 
Fauces and phal')"llX red and congested. Slight dullness over right upper cheat 
with slight impairment of resonance and rough breath sounds; no rales. Fluoros
copy negative. Heart sounds distant and feeble, Boft blowing Sy8tOlie mnrmur 
at apex, not transmitted. Abdomen slightly distended; thin, soft walls; no 
tenderness, maases, nor ascites. Convolutions of intestine show through belly 
wall Liver of normal size. Weight on admission 93% pounds. 

LabcwtJtory Data: Urine, acid j sp, grav. 1017; trace of albumin and 
occasion} granular casts but few leucocytes . 

Peoee : Negative for intestinal parasites; Monilia p8ilosi.<l recovered from 
stools. 

Kahtl Teat: Negative. 
Blood Ohemistry: 

Non-protein nitrogen 46. 1 mg. per 100 e.e, 
Urea nitrogen 20. 2 mg. per 100 e,e, 
Urio acid 5. 2 mg. per 100 e.e, 
Oreatinin 1. 5 mg. per 100 e.e, 
Sugar 102. 5 mg. pllr 100 e.e, 
Cholesterol 152.4, mg. per 100 e,e. 
Serum calcium (total) 8. 4, mg. per 100 e,e, 
Chlorides 573. 3 mg. per 100 e.e, 
Icteric index 8. 5 mg. per 100 e.e, 

Bilirubin, Van den Bergh 1.1 
Duodenal Ccmten.t8: 

Acidity 16 unite 
Trypsin 2. [) unit. 
Amyl&1l8 2./5 unite 
Lipall8 0.1 uita 

GMtric Ccmtent8: 
Minute. B 15 80 ~ 80 7/5 gO 

Total acl.d .25 61 86 70 60 60 56 
Free acid o 24 48 29 29 20 20 

Treatment: 
Ashford's diet for sprue. Ventriculin as detailed below. No liver or 

livllr extract. He was also given the following: 
(1)8trychnin sulphat 0.10 

Aeid hydrochloric. dilut 16.00 
Pepsin 12.00 
Tinct. Oardamoni Compo 30.00 
Aq. q. 8. ad. 240.00 
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M.� Big. One teuponful in water twenty minutes before all 
meals. 

(2)PancreatiIl 
Takadiastase a. a. 0.3 
Magnes. oxid, 0.5 
Caleli, carbonat. 

M. et ft. chart. No. 50. Big. 

Cour,~ : 

Daw Eqlhroeytee Hb Rellcu!oeylee, 
per eeat per cent 

1/11/3ll 1. 78 36 0.8 
1/12/30 0.8 

1/13/30 0.8 
1/14/30 0.7 
1/15/30 0.9 
1/16/30 1.2 
1/17/30 0. 9 

1/20/30 1.35 37 1. 8 
1/ 21/30 0. 5 

1/ 22/30 2. 0 
1/23/30 O. 7 
1/24/30 1.6 
1/25/30 1.6 
1/26/30 0.5 
1/27/30 1.4 
1/28/30 1.8 
1/29/30 0.8 
1/30/30 1.6 

2/1/80 1.0 
2/2/30 0.8 
2/3/30 0.8 
8/'1S0 0.7 
S/5/80 1.58 80 0.8 
8/6/S0 • 
2/9/S0 

2/18/30 1.91 .0 

2/19/30 

1.0 
One two hours after each meal 

Remarks 

No malarial organisms. 
Bowel movements '1 to 10 

daily np to 1/17/30. 

Biopsy of bone-marrow of tibia 
revealed typieal hyperplasia. 
Cultures of this marrow 
yielded M. psilosi, . 

Ventrieulin, 30 g. daily until 
1/30/30. Bowel movementa 
5 to 13 daily during this 
period. 

Ventrieulin, 60 ~. daily to 
2/6/30. 

lJowel movement., 18. 
lJowel movement-, 19. 

Stopped ventrleulin. Milk diet. 
From this date to 2/19/80' on· 

ly 2 to S bowel movements 
daily. 

Eggs and vegetables added to 
diet. 

Ventriculin, 30 g. which was 
followed immediately by pro· 
fuae diarrhea. 
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Stopped ventrieulin; cessation 
of diarrhea and only one 
movement a day until diB
charge. Meat added. 

2/24/30 Weight 90.25 pounds. 
3/5/30 3.85 68 Weight 98.25 pounds. 
3/6/30 Discharged without symptoms. 

Diagnosis: Tropical sprue with a pernicious type of anemia. 
Commtmts: In this ease ventrleulin had to be suspended on account of a 

severe diarrhea which it is reasonable to suppose was connected therewith. Its 
administration was not followed by retieuloeytosia and the eventual rise in blood 
values which began nearly a month later could have as well been attributed to 
the diet. 

Case 2. M. n., age 25, female, Hospital No. 126. 

Olinical History: This patient was treated by one of us and apparently cured 
three years ago of a most severe ease of sprue with a pernicious type of anemia. 
It WM reported in a series (Case XVI) which formed the basis for a paper on 
tho Anemias of Sprue, delivered at the International Congress of Tropical Medi· 
cine and Hygiene in Cairo, Egypt, in December 1928(P). She was then appar
ently cured. Eight months before admission on this occasion, she lost consider
able amount of blood from an injury to her thumb. Following this she noted 
loss of weight, color and strength. About three weeks after injury she began to 
experience burning sensation in tho tongue am] throat with diffiCUlty in mastiea· 
tion and deglutition. Thore was also much gaseous distention of abdomen but Illl 

a rule, no diarrhea. In the last few days she noted some diarrhea, with intenllely 
yellow, small, and at times foamy movements. There were three Or four move
menta during the day but none at night. 

Physical E:z:amiIlGtu>1I: Ver)' pale, weak and thin; weight not determined 
as she was unable to stand. Hair dry, fine and scanty, Expression dull and 
atupid, Buccal mucous membrane extremely pale. Bright red, glistening, smooth, 
raw tongue, from atrophy of papillae. Most of the upper teeth arc missing and 
there is pyorrhea in those which remain. There are a few discrete, palpable sub
marillary glands. Lungs negative. Heart sounds distant, feeble and tonalell8, 
with 110ft, blowing, apical, systolic, and pulmonary murmurs, not transmitted. 
Abdomen slightly distended and loops of intestine visible through wall. Liver 
definitcly small. Ext~eme pallor of nalls, Some pretibial edema. Deep reflexes 
diminished. 

Laboratory Data: Urine, turbid, yellow j aeid; .p. grav. 1010; traces of al· 
bumin; some leucocytell. 

Eeoe« : Negative for intestinal parasites and protozoa j when she was flut 
treated in 1928, her feces were loaded with MooMlia psWo,i8; this time she had 
none (see 4, " " .., on the tendency of M(miliG prilO8i, to dilappear trom the 
feces in severe and long-continued sprue.) 

Kahn TeBt: Negative. 
Blood Chemistry: 

Non-protein nitrogen 32.9 
Urea nitrogen 14.4 
Urio acid 3.9 



174 PORTO RICO JOURNAL m' PUBLIC HEALTH AND TROP. 1IlEI>ICIz,,"E 

Oreatinill. 
Sugar 
Cholesterol 
Serum calcium, total 
Phosphorus 
Chlorides 
Icteric index 

GG8tric Cont ents : 
Minutes R 

Total aeidity 17 
Free acid 0 

DUQdc'nal Contents: 
Occult blood� 
Acidity� 
Amylase� 
Trypsin� 
Lipase� 

Treaimeut : As per Case 1. 
Course : 

Da te Erythro~ Hh 
(million s } per cent 

1/21/30 0.44 12 

1/ 23/ 30� 
1/ 24/30� 

1/25/30 
1/26/30 
1/27/30 
1/28/30 0.88 14 
1/29/30 

1/30/30 
1/31/30 
2/1/30 
2/2/30 
2/3/30 
2/4/30 
2/5/30 
2/6/30 1.85 30 
2/9/30 
2/14/30 3.50 60 
~/21/30 

15 30 
15 11 
o o 

Reticulo cyte., 
per cent 

1.2 

2.4 
1.2 

4.7 
11.1 
7.0 
9.3 
6.3 

a.s 
9.0 

20.4 
12.6 
10.4 
5.7 
15.1 
2.8 

1.5 
98.4 

141.3 
8.9 
2.9 

498.4 
9.4 

45 60 
7 4 
o o 

positive 
8.0 units 
2.5 units 
2.5 units 
0.4 units 

Remarks 

Leucocyte6, 4,250; lympho. 
cytes, 38 per cent j eoslno
philes, none. 

Biopsy bone-marrow tibia re
vealed typical hyperplasia. 

Ventriculin, 5 g. daily to 1/29. 

Ventriculin, 30 g. daily to 2/9, 
Bowel movementll 1-3 lroxu 
1/29 to 2/6/30. 

Stopped ventrieulin. 

Discharged greatly improved. 

Diag1Wl1is: Relapse of II former case of severe sprue, with a pernicious type 
of anemia. 

Commellt/!: In this case thcre was a reticulocyte response to ventrieulin but 
it was far below that established as the normal (55.7 per cent for a red ee1llevel 
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of 0.5 million and 38 per cent for one of 0.9 million). The dose given on January 
25 was lin experiment and was changed to the dose eonsidered normal by in
vestigators of thiB substance three days later. 

It is interesting to note that this ease presented in her relapse the Arne 
relative microcytosis and entire absence of eosinophilia characte ri sti c of her first 
attack. 

Case 3. M. D., age 70, sex female, Hospital No. 132. 

Clinical Historg : Previous history' negative. Present disease began abruptly 
two months ago when she was in perfect health, with nausea, vomiting and 8Y1lClope. 
Diarrhea began hnurediutely af terw ard with excesslve intestinal gas, add eructa
tions and, from the very onset , marked Bareness of the tongue and burning of 
th e esophagus and st omach. Occasional epigastric pain , never severe. Diarrhea. 
became worse and worse with four to five stools 11Y day and SODIC by niglJt. Eva

cuations white, foamy, at tim es abundant and at others scanty, always very irri· 
tatlng and not very fetid. 

Physical E:ramination: A thin, cachectic old woman. Loss of hair evenly 
distributed. Arcus senilis. Early cataract right lens. All teeth missing. Tongue 
fiery red, especially at cdges; sur face very smooth due to papillary' atrophy 
Lungs negative. Heart sounds rather feeb le and wanting in muscle tone. Blood 
pressure 158/14. Abdomen slight1), dist ended; wall soft with verj' lax skin. 
Loops of intestine seen through the wall and can be rolled under the finger. No 
masses nor rigidit~, nor tenderness. Spleen not palpable. Liver small. Skin 
atrophied and not elastic. Hall seabies. 

Urine : Add; ap. grav, 1007 i no albumin; sediment, an occasional leucocyte.� 
Feces: Negative for intestinal parasites. Monuia pBilo.ris positive.� 
Kahn Tellt: Negath·e.� 
Blood Chemistry:� 

Non-protein nitrogen 33.3 
Urea nitrogen 13.4 
Urie acid 2.4 
Crsa.tinin 1.4 
Sugar 99.9 
Cholesterol 153.9 
Serum ealetum, total 8.8 
Chlorides 514.8 
Icteric index 6.9 

GMtne Contents: 
Minutes R 15 30 45 60 75 90 

Total acidity 11 37 59 69 58 50 41 
Free acid o 11 25 47 44 32 21 

DlUldenal Contents: 
Oeeult blood negative 
Aeidity 15.0 units 
Trypsin 10.0 units 
Amylase 2.5 units 
Lipase 0.3 unit. 
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Treatment: Same aa in Caae 1.� 
COtW.6:� 

n..te Eqthrocyte. Hb Reticulocyte•• Remarko 
(millions) per cent per CeJlt 

1/28/30 2.48 50 
2/4/30 0.4 Ventriculin, 80 g. daily to 

2/15/30. 
2/5/80 0.7 
2/6/80 0.8 
2/1/30 0.4 
2/8/30 0.2 
2/9/30 0.7 
2/10/30 0.5 
2/15/30 2.18 40 Vcntriculin stopped. 
2/18/30 0.6 
2/19/ 30 2.08 46 0.5 Liver extraet, 6 vialB II day, 

Lilly. 
2/20/30 0.5 
2/21/30 0.7 
2/22/30 0.8 
2/23/30 0.6 
2/25/30 0.4 
2/26/30 O. 1 
2/27/30 0.0 
2/28/30 3.21 70 0.9 
3/4/30 Patient discharged, greatly im

proved. No sore tongue or 
dianhea., but tongue still 
without papillae. 

4/25/81 A little over a year from the last examination this patient re
turned with a relapse. Her blood was as follows: 

Hemoglobin 47 per cent 
Erythrocytes 2. n million 
Much poikilocytosis, 100 normoblaata 

per emm., mean diameter of ery
throeytes 8.54 mielOJ1I, color·lndex O. 98 

Leucocytes 10, 000 per emm. 
PolymorphoDucleal'l SO per l!ent 
Lymphocytes 82 per cent 
Monollucleal'l , per cent 
EoainophUea 4, per cent 

DiogflON: Tropical sprue with a pernieious type of anemia. 
Comment, : The only question might be 8S to the type of the anemia, but 

not only was the eolor-Index generally over I, but the erythrocytes persistently 
exceeded 8 microns in diameter. In this cue, neither ventrieulin nor liver extra.ct 
seemed to have the slij;\'htest etrect in producing reticulocytosis and ber riAe in 
blood values seemed to have occurred RlI a result of the bigh nitrogen diet to 
whicb she WllS subjected while in the hospital. 
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Case 4. F. M., age 48, sex male, Hospital No. 141. 

Clinical History: Previous history colorless save that in 1906 he sWfered 
with a slight intestinal disturbance, went to Spain and recovered without treat
ment. A severer intestinal attack came on in 1912. He again went to Spain 
and recovered without treatment. Always had indefinite digestive symptoms whicla 
subsided on reaching temperate climates. His present illness began about two 
years ago with increased movements of tha bowels, an increase in quantity and 
frequenc~'. There wae a burning sensation noted at times in the epigastrium after 
meals. He went to the United States and was soon relieved but all symptoms 
recurred on his return to Porto Rico a few months later. Until 1919 the ps.tien.t 
had no regular time nor pla ce for meals. In the last few months he has been 
getting much wOJ1!e, with f rom eight to ten movements of the bowels per day. 
For six months the stools had been watery; now they are whitiah and at times ' 
foamy. Last November his tongue was very red and his entire mouth very Bore. 
Hia usual ration .has heretofore consisted of rice, beans, soup and coffee, oeea
sionally with meat. 

PJ,ysical Exami1lGtion: Middle-aged, white malo; emaciated. All teeth miss 

ing. Tongue not inflamed; no marked papillary atrophy. Lungs negative. 
Heart sounds weak j no murmurs. Abdominal wall flabby; Intestinal loops visible 
and palpable through abdominal wall. Weight 88* pounds. 

Urine: Acid i sp. grav. 1009 i no albumin or sugar; an oeeasional Ieueoeyte, 
llece8: Negative for intestinal parasites and for Monilia psil08". 
Kohn Tesi : Negative. 
Blood Chemi8try: 

Non-protein nitrogen 26.6 
Urea nitrogen 10.0 
Urie acid 2.8 
Creatinin 1.4 
Sugar 71.4 
Phosphorus 2.1 
Jeterfc index 3.2 
Oholesterol 137.4 
Total calcium 7.8 
Chlorides 479.7 

GaBtrWl C01Itent8: 
.Minutell R 15 30 45 60 75 90 

Total acidity 12 12 95 111 156 100 90 
(Feb. 5,1930) Free acid 0 o 48 59 78 55 50 

Duodenal Content8: 
Acidity: neutral to phenolphthalein. 
Trypsin 10.0 unite 
Amylase! 50.0 units 
Lipaae 3.1 UDitl 
Occult blood, positiv6. 

Treatnwmt: 

Sprue diet 8S heretofore detailed. Calcium lactate by mouth. 
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Course: 
Date ErythroeTte" Db R<!ticulocytel, RemarQ 

(millionl) per cent per cent 

2/4/30 2.96 75 
2/5/30 0.6 
2/6/30 0.7 
2/7/30 0.9 Diarrhea eeased j no diarrhea 

atter this date. 

2/ 8/30 0.3 
2/9/30 0.8 
2/10/30 0.4 
2/11/30 0.9 Calcium lactate, 0.3, t. i. d. 
2/12/30 0.3 
2/13/ 30 3.17 i8 1.3 Ventliculin, 30 g. daily to 2/23. 
2/14/30 0.9 
2/16/30 1.6 
2/18/30 1.2 
2/19/30 3.40 80 
2/20/30 1.1 
2/21/30 0.9 
2/22/30 0.9 
2/23/30 1.0 Ventriculin stopped and liver, 

3 vials, Lilly, gtven daily. 
2/24/30 0.8 
2/25/30 1.8 
2/26/30 1.2 
2/27/30 1.2 
2/28/30 2.6 
3/2/ 30 3.01 75 2.6 
3/5/30 Diseharged greatly improved; 

no symptoms; weight nine
ty-one pounds. 

Diagn(}siJ!: Tropical sprue with a pernicious type of anemia. 
Comm.ents: Hematologically, the blood was as stated in the diagnosis; ~he 

mean diameter of the erythrocytes on admission was 9.06 microns, the median 
10.20 and the double dispersion WIIS 3. We do not expect the achylia of Addison's 
disease in sprue as a IliIW qua rnm. Note the hyperchlorhydria in this case and 
the low cholesterol and serum calcium. 

Neither ventrieulln nor liver extract had any immediate e:fl'ect but no reti· 
eulocytosis could bo expected. If any stimulation of the bone-marrow had taken 
place, however, we should have at least some rise in blood values during the time 
of observation. 

Ca.se 5. E . V. de R , age 52, sex female, Hospital No. 152. 

Cliniool History: Father died of ca rcinoma of stomach at 50 years of age; 
mother, of apoplexy at 60. One siater died at 18 years, of tuberculosis, but no 
other CRSll of tubereulosie in whole family. Her general health has been unusu
ally good, save for high blood pressure four years ago, for which ehe sustained 
a pure vegetable, salt-free diet for one year. She haa never had any dylpnea 
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of ell'ort nor edema ot ankles, Had typhoid 24 yearll ago follolring ehild-birth 
by a week. Has been ill of present affection two years. She never had uy 
symptoms trom her digestive traet up to two ye&l'll ago and, save &II above, never 
has limited her diet. Has bnd nine pregnancies. 

Pk!l~ca.l Ezamination: Pale, poorly nourished, liekly-Iooking, middle aged 
white woman. Very much depressed but perfectly normal mentally. Her face b 
thin and pale and temporal arteries lire thickened and tortuous, Hae slight eJ:

ophthalmus. Pupils react normally to light and accommodation. Lips and mu
COUll membrane of mouth pale. Tongue stripped of papillae, smooth, gloll8y and 
whitish at edges which are sore. Gums are somewhat irritated. Fauces and pos· 
terior pharynx red and congested. Thyroid not enlarged. No adenopathy, Chest 
thin; some museular wasting and prominence of bony structuree. Expa.wri.on 
normal, Breath sounds nom illI. Heart, no visible or palpable impulse. Sounds 
normal but heart slightly enlarged to the left. Abdomen slightly prominent and 
flabby. Liver small. Spleen not palpable. Loops of intestine palpated here and 
there. BAllle:r.es normal. Skin has a muddy, icteroid tint. 

Present Symptoms: Her mouth is at timoe sore; there ill burning in the 
epigastrium and excess of gas in intestinee; white, foamy stools; slight gas 
pains; lack of appetite. Blood pressure 130/80. Her highest weight had been 
208 pounds. 

Urine: Yellow, clear, acid; sp. grav. 1012; no sugar or albumin; an oeea
sional leucocyte in the sediment. 

Feces: Negative for intcstinlll parasitell. Negative for MOflilia p,uoris. 
WIJ88ermann Test: Negative for syphilis. 
Blood Chemi8~ry: 

Non-protein nitro~ 3i.6
 
Urea nitrogen 11.1
 
Uric acid t.l
 

rOrea.tinin 1.5
 
Sugar 69.6
 
Phosphorus 8.9
 
Cholesterol 142.8
 
Serum calcium, total 8.7
 
Chlorides 489.3
 
Icteric index 14.1
 

Ga&tric Co·ntent,: 
Minutes R 15 80 45 60 75 90
 

Total acidity 15 31 40 48 44 25 14
 
Free seld o 15 19 22 18 10 2
 

DuodenoJ Content8: 
Acidity 3. 0 units 
Trypsin 5. 0 units 
Amylaee 50. 0 units 
Ldpase 3. 8 units 

The above history W8Il taken February 16, 1930 when the patient entered. the 
hospital. Three weeks after her discharge she became an office patient again, 
May 3, 1980. Her history from May 18, 1929 to February 16, 1930, is as follows: 

When she first BOUght medical attention previous to entering hospital she 
denied having had sore tongue, although she had suBered much trom sore mouth. 
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The remainder of her history is as above expre88ed. She then weighed 15S 
. pounds, Her blood chemistry at that time was as follows: 

Non-protein nitrogen 34.8 
Urea nitrogen 11.1 
Uric acid 4.8 
Creatinin 0.9 
Glucose 8a.3 
Chlorides 510.5 
Cholesterol 168.2 
Total, serum calcium 9.5 
Diffusible serum calcium 5.4 
CO. Combining power 44.1 ee, 

Icteric inrlell: 1.1 
Oastrio Contents: 

Minutes R 15 ao 45
 
Total acidity 22 12 1 7
 
Free acid 15 B o g
 

Duodenal Contents: 
Acidity, neutral 
Trypsin 2.5 units 
Amylase 0.0 units 
Lipase 3.1 unite 
No occult blood 

She was placed on the sprue diet of Case 1 and the medicinal treatment was 
the saine as in that case, save that she received a course of liver extract for a 
month. On the 15th of November, as she had not responded to liver extraet and 
was really no better, she was given a course of Monili4 psiloBis vaccines. By the 
time she reached her seventh inoculation she had no more symptoms of sprue 
but 8S the first five had precipitated such severe diarrhea and sore tongue after 
each inoculation and she feared these symptoms would return, they were stopped 
January 16, 1930. On the 8th of February she returned with a full and severe 
picture of acute sprue and was sent to the hospital. On Maya, when she again 
took up her office visits it was found that while much thinner she was stronger 
and had none of the typical signa of the disease. Her anemia, however, was 
very little improved, 80 she was enjoined to eat all cereals and a pound of under. 
done steak daily without grease. 

COVIfB6: 
Date Erythrooyte. lib RetlclI!ocyleB, Remarks 

(mllllono) per eent per cent 
5/18/29 3.816 62 0 
6/22/29 4.344 74 
9/5/29 2.840 63 
10/15/29 
2/8/30 

a.648 
3.112 

48
3. 

2/16/30 1.700 34 Lymphocytes 57 per cent. 
2/19/30 
2/21/30 

0.6 
0.5 

Ventrieulin, so g. daily to 2/28. 

2/22/30 o. , 
2/24/30 0•• 
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2/25/30 0.6 
2/26/30 0.6 
2/21/ 30 0.3 
2/ 28/ 30 2.035 36 Ventriculin stopped. 
3/9/30 1. 960 30 Valentine 's liquid liver extract, 

30 ec, t. I, d. 
3/11/30 1.0 
3/12/30 0.8 
3/14/30 0.7 
3/15/30 0.6 
3/16/30 1.1 
3/18/30 2.170 35 0.9 
3/21/30 2.278 42 0.9 Discharged improved. 

Fonned bowel movements for 
first time in years. 

N otes Oil t he course of the disease: 
9/5/29 Average diameter of ery throcytes, 8.36 microns. Blood pressure 

115/80. Weight 134 poun ds. 
2/16/30 Weight 121 pounds; avera ge erytbroeytes 9.03 microIlI on ad 

mission to hospital. 
3/9/30 Valentine's liver extract 30 ec, t. i. d. 

Diagllosis: Tropical sprue with a pernicious t)'PC of anemia. 
Commentlt: This is the case par excellence of hypoplasia of the blood regen

erating organs. Neither vent ri culin nor liver extract (aqueous, Valentine) had 
the slighwst effect in producing retieulocytosle or raising blood values. And in 
common with the organs, pract ically all others were more or less in th e same 
state. 'l'he absence of Monilia l",ri l<Jsis is explained as is a similar phenomenon 
in Cuse 2. Note history of high blood pressure (insufficienc)' of organs of elimina
tion and faultj' metabolism 1) , low blood serum calcium, high icteri c index, 
absence of hypoehlorhydria. This patient made a sustained and sincere effort to 
regain her health but died a year af ter her discharge from hospital. 

Case 6. A. Z. C., age 60, sex ma le, Hospital No. 185. 

Clitlica1 Hil/tary: Previous history of good health save for instrumental infec
tion of bladder from which he recovered. No gast ro-Intest inal disturbances previous 
to onset of present Illnesa. Illness began eight months ago with nausea and 
vomiting; after meals flatulence and fla t us. In a short time diarrhea began; 
three months ago sore tongue made its appearance. Has been gradually getting 
paler and weaker until now he is incapable of an~' exertion. No edema of ankles. 
Bowel movements are yellowish and, at t imes, foamy. 

Physical Ea;atnilla.ti oll: A white mal e, 60 years old, under-weight and very 
pale. Arcus aenlli s ; pupils normal, but leus slightly opaque. No icterus. :Yost 
of the teeth have been removed. Tongue neither shiny nor red. No adenopathies 
in neck and no rigidity. Na rrow, long symmet rical chest . Lungs negative. 
There is a slight precardial bulging and :l1"'X beat is palpable and visible in the 
fifth intercostal space. Bounds of heart weak; apex displaecd to left to a:s:i1Iary 
line and there is a definite murmur, transmitted to the vessels of the neck and 
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heard all over tho chest with less intensity. Abdomen: wall has lost most of its 
tone. Spleen and liver not palpable. No tenderness. Both inguinal rings 
markedly dilated and in coughing bilateral bulging is noted. 

Urine : Yellow, smoky, acid; sp. gray. 1008; trace of albumin, no sugar, 
many 10UoOO)' te8 (pat ient once had pyelonephritis) in sediment. 

E eces : N egut ive for parasites and occult blood. Negative for Monilia. psi/osil/. 
Wassermann Rcaction : Negative for syphilis, 
Blood Chemistl'y: 

Non-protein nitrogen 28. 7 
Urea nitrogen 16.0 
Uric acid 2.1 
Creatinin 1.1 
Sugar 78.4 
Phosphorus 3.9 
Cholesterol 159 .4. 

Total, calcium serum 9. 1 
Chlnrides 498.4 
Icterio index 0.36 

Gustria Content.9: 
Minutes n lli 30 45 60 75 90 

'fotal acidity 50 85 98 89 82 52 26 
Free acid 0 26 42 39 30 0 0 

Treatment : As for Case 1. 
Course ; 

Date Erythrocyt". Hb Betieulocytes, Remarks 
(millloaa) per cent per can t 

4/1/30 J. sss 35 0.-1 
4/3/30 0.4. Ventrieuliu 30 g. dully, 
4/4/30 0.4 
4/5/30 0.2 
4/6/30 O. 2 
4/7/30 O. 2 
4/8/30 0.2 
4/9/30 0.4 
.f/10/30 0.1 
4/11/30 1. 7]0 42 Vcntriculln stopped. 
4/13/30 Liver extract, Lilly, 3 vials 

daily to diseharge. 
4/15/30 0.6 
4/16/30 
4/17/30 0.7 
4/19/30 1.5 
4/21/30 1.856 46 2.2 Discharged, improved, 

Ditumosis : Tropical sprue with a pernicious t:n>e of anemia.� 
Complication: Valvular disease of the heart.� 
Comment: Xeither vontrieulln 1I0r liver extract produced reticulocytosis and� 

the slight rise in blood values lll:ty have been due to uither the diet and hospital 
care or to the specific stimulus to the bonc-murrow, but the absence of reticule
cytoels belies the latter. Note the absence of hypochlorhydria. 
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Case 7. C. J., age 56, sex male, Hospital No. 196. 

Olinical Historg : Previous history colorless. Present illness began eight 
months ago with diarrhea and, shortly after, sorenesa of the tongue. He gradu
ally fell off in weight and became pale. There was great excess of intestinal gas 
and much acid eructation. Movements from the bowels are large, foamy, and 
from eight to ten in number a day, The physical examination only revealed a 
typieaJ sprue eaehexia, 

Urine: Reddish yellow, clear; acid; sp, gray. 1015; albumin and sugar 
negative. A few Ieueocytes in sediment. 

Eeees : Ova of N ecator am erica nus ; negative for M01lilia pBflo:tis. 
WIIssermmlll Tcst: Negative. 
Bono Marrow: Biopsy revealed aplasia, 
Brood Chemistry: 

:Non-protein nitrogen 46.1 
Urea nitrogen 21.2 

Urie acid 1.9 
Oreatinin 1.8 

Sugar 74.1 
Cholesterol 122.5 
Serum calcium, total 7.9 
Phosphorus 
Chlorides 
Icteric index 

1.9 
579.4 

8.6 

Gastric Contents: 
Minutes R 15 30 45 60 75 10590 

Total aeidity 
Free acid 

12 
0 

19 
0 

21 
0 

17 
o 

13 
o 

13 
o 

13 
o 

13 
o 

Treatment: Samo as for Case 1. 

COUTse: 

Date Erythrocytes Hb Reticulocytes, Remarks 
(millions} per cent pe l' cen t 

4/15/30 
4/18/30 

0.590 20 
1 .) 

Four per cent ecainophilea, 

4/19/30 1. G Ventriculin 30 g. daily. 
4/20/30 4.8 
4/21/30 8.1 
4/22/30 10.8 
4/23/30 7.2 
4/24/30 5.2 
4/25/30 4.2 
4/26/30 2.8 
4/27/30 2.2 
5/1/30 0.747 12 Very profuse diarrhea, 3 to 6 

movements. Ventzieulin stop
ped. Given milk diet, tan
nalbin and opium, bismuth 
and chalk, and diarrhea was 
immediately controlled. 
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5/4/30 Live r extract (Lilly No. 343), 
6 vial s daily. 

5/15/30 1. 1·10 12 No reticulocyte count made . 

5/23/30 Liver extra ct stopped. 

5/27/30 1. 16 20 
6/2/30 Chenopodium 3 ee, Worms not 

counted. 

6/30/30 1. 92 28 
1/2/30 Dischargcd, improved. 

Diaqnaei«: Tropical sprue with a Pf;lTnICIOUS type of ~emia. 

Comp!ieat il:»!': Unciuuriasts (1) worm count not made. 

Com ments: In spite of the patholo gist 's report of aplasia of the bone-mar
row, ventriculin yie lded n feeble retic ulocytosis ; the response to liver extract, 
unfortunately, as well us the numb er of N'ecators expelled, were not recorded but 
the failure to rise vigorously in bloo\1 values th ereaf ter is pr et ty good evidence 
of bone-man-ow hyp oplasia. Here is a ease in which the ventriculin was absorbed 
and Jet only a feeble response and negligible r ise in blood values ensued, thus 
confirming th e Iiypoplasiu of the marro w. III this case, aehylia was apparently 
present but as uo hist ruuin was injec ted it cannot be assured. The serum calcium 
was unusually low, as well us the cholesterol. Thore was a decided retention of 
non-protein nit rogen and a slightl y exaggerated icteric in dex. 

Case 8. F . M., age 24, sex male, negroid, Hospit al No. 243. 

Clinical H istory: Genera l health has always been good. The pr esent affec 
tion bega n ill 1924 with excess of abdominal gas, marked soreness of tongue, 
diarrhea, weakness and loss of weight . Under t reatment he recovered completely 
111111 remained well for one nnd a ha lf year. He then had a second attack, iden
tical with tho first. Simila r a t tacks have occurred about every year since, lasting 
from six to eight months with from fou r to six months of relatively good health 
in th e intervals. Th e present attack began in JalluaIJ', 1930, with gaseous disten
ti on of tho bowels and a diarrhea which was whitish or yellowish, foamy, irrita
tin g, and generally abundant. At t imes he had gripping abdominal pains. The 
tongue was ext remely sore; much excess of ab dominal gus; loss of weight and 
strength. This attack has been more severe than the previous ones. 

Physical Exa mination: The pat ient is a young colored male in extreme 
cachexia, weighing, with a height of sixty and a half inches, only sixty-nine and 
a half pounds. H e is evidently chron ically ill. There is a brownish pigmenta
tion of the skin 0\' 01' the forehead and cheeks. Tho te et h are in f air lJ good con
dition, the tongue pa le, glossy and smooth f rom atrophy of the papillae with 
small brownish spots throughout. The lungs are negative, as is the heart, save 
for a faint syatolic, ap ical murmur. The abdomen is quite distended, especially 
in the epigastric region. Distended loops of intestine can be made out through 
the th in abdo minal wall. The epigastr ium an d both hypoch ondria are somewhat 
tender on pressu re but th ere is no ma ss to be distinguished. 

Laboratory data : Ul"iIlC: Color, yel low ; clear ; slightly aeirl ; sp, gray. 
1,005 ; a lbumiu, fain t trace ; sug ar, Dune; sediment, uric acid crysta ls uud lUI 

occasional hyalin e cas t. 
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Feces: Heavy infestation by TricllOmo na.~ homi nis i negative for MonilUs 
p8t1om. 

Blood : E rythroeytes, 490,000 per cmm.: hemoglobin, 12 per ccnt ; color 
index, 1.5 ; leucocytes, 2,000; marked nniaocytoais an d poikilocytosis; avera ge 
diameter erythrocytes, 7 microns ; ouo normoblast seen in 100 leucocytes; lym
phocytes, 41.6 per cen t ; polym orp honuelears, 58,4 per cent, 

Wa<~.~eTmalln and Kalin : Negative. 
Ga.strio A llalY8i.y: 

Minutes R 15 30 45 60 75 90 
Total ncid 12 18 28 42 49 34 30 
F ree ncid 0 0 12 18 29 24 20 

DirodelWl Analysis: 
Acidity 12" 

10.0 unitsTIJ'Psin 
Amylase 25. 0 units 
Lipase 0.4 unit 

B lood Che1nistry : 
Non -protein nit rogen 36. 6 mgm , per CClI t 

Urea nitrogen 14. 0 mgm. per ecnt 
Uric acid 3. 2 mgm. per cent 
Crea tinin 1. 4 mgm . pcr cent 
Sugar 68.4 mgm. per eent 
Cholesterol 122. 2 mgm. per cen t 
Serum ealcium, tota l 8. 2 mgm , per cent 
Phosphorus 1. 1 mgm. per ecnt 
Chlorides 579. 4 mgm. per cent 
Icteric in dex 5. 2 mgm. per ecnt 

Treatment : As for Case 1, wit h oxcepti ons noted below. 
Course: 

Dal e Er)'lllrocyt es Hb Reticulocyte .. Rem8~ks 

(millions ) per cen t per cent 
6/5/30 0.49 ] 2 6/ 5 to 6/8, 2 t o 4 stools daily. 
6/8/30 0. 8 Weight 69% pounds. 
6/9/30 0. 5 Ventrieulin, 30 g. to 6/] 7. 

5 stools. Weight, 66% pounds. 

6/10/30 0.8 3 stools. Opium mixture to 
6/17. 

6/11/30 O.ll 9 stoola. 
6/12/30 0.6 10 stool•• 
6/18/30 0.8 9 BtoolB. 
6/14/80 0.4 8 stoolB. 
6/111/S0 0.7 8 stools. 
6/16/30 0.7 4 stoolB. Weight, 58Jh poundl. 
6/17/30 0.77 19 0.6 5 stocle, Ventrieulin stopped. 
6/18/30 0.7 Liver extract, Lilly, m vials 

daily to 6/21. Three stools. 

6/19/30 0.5 4 stools, 
6/20/30 0.9 5 stools. 
6/21/30 0. 9 4 stools. Liver ext. stopped. 



186 PORTO RICO JOURKAL OF PUBLIC HEALTH AND TROP. MEDICINE 

6/22/30 0.9 1 stool, 
6/23/30 1.4 1 stool. Weight, 65Y.a pounds. 
6/24/30 1.9 1 stool. Liver ext. to 6/2.Q; 

sili; vials. 
6/25/30 2.8 2 stools. 
6/26/30 2.6 1 stool. 
6/27/30 1.2 1 stool. 
6/28/30 1 stool. Stopped liver extract. 
6/29/30 0.8 1 stool. 
6/30/30 2 stools. 
7/ 1/ 30 0.4 No stool. Weight, il% pouuds. 
7/2/30 1 stool. 
7/3/30 1 stool. 
7/4/30 2 stools. 
7/5/30 2 stools. 
7/6/30 3 stools. 
7/7/30 2 stools. Weight, 73 pounds. 
7/8/30 2 stools. 
7/9/30 4 stools. 
7/10/30 1. 63 35 5 stools ; after this 2 to 4. 
7/14/30 Dihydranol, 3 caps. (each con

taining 0.15 gm. in olive 
oil-25 per cent solutio n ). 
t. i, d. to 7/25. 

8/7/30 2.49 38 Weight 79 pounds. Discharged 
improved. 
1'\0 Trichomonas ill fe ces. 

Diagllo.~ is : Chronic recurrent tropical sprue with anemia of pernicious type.� 
Complication: Intestinal flllgellollis (n.� 
CQn~mI'11 t : Note small mean diameter of erythrocytes and absence of eosino�

philes ; possible low-grade nephritis ( f)' ; practically normal gastric acid ity; 
high non-protein nitrogen; low blood sugar, cholesterol, and serum calcium. The 
administration of ventriculin was accompanied by an increase in the diarrhea 
and neither reticulocytosis nor more than a feeble increase in blood values ensued, 
tho latter explicable by, improved diet and hospital care. Liver extract seemed 
to produce a faint and totally inefficient reticulocyte increase but the rise in 
blood values seen three weeks later was not only insufficient as a response to the 
substaneo stimulating the hemopoietic organs but could have been produced, as 
in the first case, bJ' better food and care. If Triohomonas hom-inis was responsible 
for any of the diarrhea it would have been only in the nature of an aggravant. 
Dihydranol eliminated' the llagellate. 

Case 9. W. S.; age 74; sex male; white; Hospital No. 229. 

Clinical History: His general health has been very good. As a child he had 
measles and an occasional cold. In 1878 he had t yphoid fever and has had ma
laria several times. In 1917 and 1922 he had pneumonia. He states that he 
has always had a distaste for meat. 

His health was good until 1928 when he began to lose his appetite. During 
the first few months there were occasional diarrheal movements of apparently 
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small consequence. Following this, he began to leel weak and at this time took 
hardly any nourishment. Great loss of weight follo wed and his weakness in
creased from day to day, Lately there has been slight ede ma of the ankles 
toward evening. Oeeaaioually he vomits but th is is preceded by fa intness. No 
fever. Has never had sore tongue. 

Physical Examination: The patient is undernourished and very pale. His 
hair is gruy and his face deeply furrowed hy wrinkles. The arcus senilis is 
marked but the pupillary reacfions are equal and normal. AlI teeth are missing. 
There is marked venous pulsation in the neck, 'f ile lungs arc normal save for 
some degree of emphysema. The heart is slightly enlarged toward the left and 
the second aortic is louder than the second pulmonic sound. There is a soft mur
mur at the apex, svstclic, and transmitted to the neck. The abdomen is scaphoid 
and there is no tenderness nor can llllJ' urassee be palpated. The spleen and Iiver 
arc not palpable. 

Laboratory Datil: Urine: Color, reddish-ysllow ; slightly turbid; alkaline ; 
sp. grav. 1,01;; ; no albumin or sugar. 

Feces: Negativa for parasites ; positive for a Monilia whieh was not Monilia 
p.silosis. 

Blood: Erythrocyt es, 780,000 per emm.; hem oglobin, 30 per cent; eoIor 
index, 3.0; Ieueoey tes, 3,100; Iymphoeyt es, 30 per ceut ; mouceytes, 8 per cent; 
neutrophilcs, 62 per cent; ma rked nuisocytoaia and poikilocytosis; many macro
cytes; one normoblaat and one megaloblast in 100 leneocytes, 

Wass ermann: Negative.� 
Blood Chemistry:� 

Non-protein nitrogen 54 . 5 mgm , per cent 
urea ni trogen 29. 6 mgm. per cent 
Uric acid 5. 5 mgm, pur cent 
Creatinin 2. 0 mgm. per cent 
Sugar 90. 9 mgm, per cent 
Cholesterol 101. 0 mgm. per cent 
Serum calcium, total 8. 8 mgm. per cent 
Phosphorus 1. 0 mglll. per cent 
Chlorides 620. 4 mgm. per cent 
Icteric index 12.4 mgm, per "cut 

Gastric ..J.nalysis: 
Minutes R 15 30 45 60 75 90 

Total acid 8 12 14 11 11 10 10 
Free acid 0 0 0 0 0 0 0 

Roentgenology: Stomach and duodenum: II both fluoroscopic and radiographic 
findings point toward a normal stomach aud du odenum; the slight retention of 
barium in th e organ six hours post cocnam can be explai ned by the sluggish peris
talsis shown b)' the stomach on fluoroscopy.?" 

Treatment: As for Case 1.� 
Course:� 

Date Erythrocytcs Hb Reticl1loeytes. Remark. 
(millions) per cent per cent 

5/24/30 0. 78 30 Weight, 99% pounds. 
5/30/30 0. 4 
;;/31/30 O. 7 
6/1/30 O.~ 
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6/2/30 0.2 Ventriculin, 30 g. daily to 6/13. 

6/3/30 0.2 
6/4/30 0.7 
6/5/30 2.5 
6/6/30 3.1 
6/7/30 0.3 
6/8/30 0.4. 
6/ 9/ 30 0.4 
6/10/ 30 0.2 
6/11/30 0.2 3 stools. 
6/12/30 0.2 4 stools. 
6/ 13/ 30 O. 67 21 Ventriculin stopped. 5 stools, 
6/14 / 30 0.1 Liver ext . 6 via ls, Lilly, daily 

to 6/28. Ten stools , not 
foamy j vomiting. 

6/15/30 0.4. 3 stools j not foam)'; vomiting; 
weak. 

6/18/30 3.0 Constipation to 6/25. 
6/19/30 3.2 
6/20/30 7. 7 
6/21/30 4. 7 
6/22/30 2.1 
6/23/30 2.6 Weight, 91% pounds. 
6/24/30 1. 1 
6/25/30 1. 6 Normal stools from now on. 
6/26/30 1. 8 
6/28/30 1. 97 Liver ext. stopped. 
7/3/30 Liver ext. 3 via ls daily till 

discharge. 
7/12/30 2.83 48 Discharged, much improved. 

Weight, 97.5 pounds. 
Subsequent Course: The patient was instructed on leavi ng the hospital eon

cerning his diet' and urged to continue his liver extract. He was S('C II lignin on 
8/11/30 and weighed 115 pounds, this in spite of an at t ack of tertian benign 
malaria which had reduced his weight six pounds. He was feeling very well at 
this tim e. On 9/3/30, while he ~elt very wen, had only 2.87 million crythrocyte. 
and 40 per cent hemoglobin. He had abandoned liver extract until two dayl! 
before he returned for inspection. On his return, 11/16/30 he had 8.80 million 
erythrocytes and 68 per ' cent hemoglobin; was taking one vial of liver extract 
a day, eating everything; engaged in politics, and feeling perfectly well. 

Diagnoai8: A. pernicious type of anemia. ot obscure origin, pOllllibly nutritional. 

Comments: Clinically, the case did not correspond to the typical Addison '. 
disease in lUlything save the blood picture; eord lesions were not evidenced and 
there was extreme loss ol weight. Nor did the case correspond to one of sprue; 
the gastro·inteatinal picture was lacking save an occasional loose stool 

Note the high non-protein nitrogen, urea nitrogen, uric acid and chlorides 
in the chemical examination of the blood, as well as the low calcium and extremely 
low cholesterol. The icteric ind ex was high. There was no free hydrochloric. add 
in the stomach contents and t he total acid was low. 
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Tho ret leulocyte responses to both vent ri culin and liver extrMt were extremely 
feeble, as at the level of the erythrocytes at that time there should have been 
provoked II reticulocytosis of from 40 to 45 per cent. It is difficult to escape 
from the conclusion t hat ventrieulin caused in this case an attack of diarrhea, 
foi· the patie-nt WIl S habitually constipated and had had no diarrhea save at this 
time while in the hospital. 

Case 10. C. R., age 66; sex male j white j Hospital No. 249. 

Clillica.1 history of cose wlien an office }latioent pre vious to adlll-i.ssion to Hos
pi-tal: 10/24/ 28. The patient had on this date a moderately severe ease of com
plete sprue which, he stated, began six months before. There was a general stoma
titis, great burning iu the epigastrium, au enormous excess of intestinal gas, RUf] 

severe, white foamy dia rrhea. There was no abdo minal pain, nausea or vomiti ng, 
but the appetite was at times dimi nished and ho had burning in the anus after 
an evacuation of the bowels. Thoro was great excess of an acid- tasting saliva, 
alternating with mouth dryness aud lie stated that he had lost the saVOUT 
of fo od. He was weak, nervous and sleepless, depressed and forget f ul. There 
was no numb ness of hun ds or fe et nor any muscular cramps in the logs. His 
complexion was sallow ant] the skill markedly atrophied with lOBS of elastieity 
and deep wrinkles all the face. His normal weight was Hi5 and he was then 
weighing 128 pounds. The hemoglobin was 87 per cent and the red cells were 
normal. He WIlS steadily under treatment with the diet which all of these 
cases receive (sec Ashf ord 's diet fo r spr ue, app ended ) and simple eupepti es. 
No liver or ventriculin was ever glveu th is man. On June 13, 1929, his weight 
was 146 pounds, his hemoglobin 47 per cent , his erythrocytes 5,152,000 and the 
dia meter of th e reds averaged 7.8 microns. All symptoms of sprue had dis
appeared and he declared himself entirely well . He did not return again until 
June of 1930 when he was f ound to hav e 41 per cent hemoglobin, 2,064,000 ery 
throcytes and 3,800 leucocytes, He was the n sent to the University Hospital. 

Clinical tiis tors) in the Universi-ty Hospi tal: Pati ent 's father died of a gastro
inteatinal disease. The pa tient felt pcrfectly well until Februa ry of 1930 when 
he noticed slight intestinal disturbances, gas, an d inabili ty to digest fats; there 
'I'.11S no diarrhea. After this followed acid eructations, flat ulence and dizzin ess. 
There was never an)' vomiti ng or diarrhea j , on tho contrary, the l;owcls have 
heen obstinately constipated necessit atin g frequent enemas af ter four or five days 
withou t a bowel movement . No other symptoms were noted. 

Pli yrical E xamination: There is 110 evidence of acute or severe ehrouie 
illness, fro m the appearance of the patient. The pupillary reactions are normal; 
the teeth are in good condition; the tongue shows no glossitis, nor papillary 
atrophy, nor gl ossiness. The vessels over the temples are tortuous and selerosed. 
Lungs are normal. Exa mination of the heart was negative. Ths abdomen was 
not distended and it s wall was 80ft. The spleen, liver, and kidneys not palpable. 
Reflexes were normal. 

LaboratlYrY data : Urine: Yellow, clear ; acid; specific gravity 1,019; no 
albumin or sugar; sediment, calcium oxalate and urie acid crystala. 

Feces: Negative for parasites ; positive for Mon ili.a psi/asia. 

Kalin : Negative. 

Blood: Erythrocytes, 2,046,OOu per emm.j hemoglobin 41 per cent; leuco
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eytes 3,800; lymphocytes it per rent; mouoeytes 1 per cent; neutrophiles 28 
per cent. (This was the count cited above and amplified in the hoapital.) 

Ga8tric ollaly:ri3: 
Minutes R 15 30 45 60 75 90 

Total acid 24 48 62 86 98 80 
Free acid 9 28 35 42 48 57 40 

Duocle'llal analysi.,: 
Acidity 8° 
Trypsin 2.5 units 
Amylase 2.5 units 
Lipase 0.09 unit 

Blood CJhemistry: 
Non-protein nitrogen 39.9 mgm per cent 
Urea nitrogen 12.2 mgm per cent 
"Urill acid 3.9 mgm per cent 
Creatinin 1. 6 mgm per eeut 
Sugar 90. 4 mgm per cent 
Cholesterol 109.0 mgm IJer cent 
Serum calcium, total 8. 1 mgm per rent 
Phosphorus 1. 1 mgm per eent 
Chlorides 509. 4 mgm per cent 
Icteric index 6. 1 mgm per cent 

Treatment: Same diet as before recorded, veutrieulin and later liver extract. 

C01Lr8C: Usually one bowel movement a day; oceaslonally none; 011 four 
days two; on two days three. 

Date Erythrocytes Hb Reticulocyte.. Remarks 
(milliona) per cent per cent 

6/25/30 2.06 44 0.0 
6/26/30 0.0 
6/27/30 O. 1 
6/28/30 0.2 Ventrieulin, 30 g. daily to 7/10. 
6/29/30 0.2 
6/30/30 0.3 
7/2/30 0.5 
1/4/30 0.5 
7/6/30 0.3 
7/8/30 0.3 
7/10/30 1. 59 42 0.4 Venlrieulin stopped. 
7/11/30 Liver ext. Lilly, 6 vials daily. 
7/12/30 0.5 
7/14/30 0.6 
7/16/30 0.4 
7/18/30 O. 1 
7/20/30 0.3 
1/22/30 2.3 38 Discharged unimproved, sate 

for digestion. 
Diagno:ria: A pernicious type of anemia, sequel of sprue. 
Comments: This case illustrates very well an astonishingly frequent type of 

relapse of the sprue condition nfter a primary apparent eurc, It usually recurs 
after an unlimited orgy of "food of all kinds", which generally means a return 
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to the very nutritional unhalnnee that provoked the original diaonse, as soon as 
the patient finds himself in what he considers a cured eonditinn. Not", th~t 

the weight of the disease falls on the blood regeneraring organs anrl passes over 
the gastro-iutcstiuul tract without causing diarrhea, sore tongue or excess of 
intestinal gas. In this case, there WIIS n normal gastric aeidity but a low blood 
eholesterol and culclnm. While in this particular case JloniUa lJ8U08'l:~ was eul
tured from the feCI'S, this is h)" no means the rule, as these patients are apt to 
place themselves upon the diet which cured them long be.forc they consult 
their physician and the fungus is deprived of its enrichiug medium as well as 
suffering the effects of a lowered acidity 01' the intestinal contents, )feither 
ventriculiu 110r liver extract seemed to have bad any effect on the blood values 
which rose, probalily (Inc to the diet. 

Case 11. F. D., age 36; sex male; white; Hospital No. 368. 

(This case was worked up by Drs. Ramon Suarez and Juan Pons and reported 
by the former as case 3 of his aeries in an article entitled, /lEI tratamiento del 
espru ~. el uso del cxtracto aeuoso de higado en su anemia ", Bol. Asoe, Mell. de 
p, R., 23; (186) 74.) 

Oliniool 11intonJ: The patient has generally enjoyed good health. He had 
influenza in 1918 and an operation n year ago for hydrocele. Did not Buffer 
from either diarrhea or constipation. The IIT1set came about a year ago with 
diarrhea of which there were repeated attacks which would last a day 01' 80 

and then subside for 1I month or more. During the last six mouths the 
diarrhea has been more or loss constant and for the last six weeks, extremeI," 
severe. There have been us many as sixteen movements a day, all watery, foamy 
and irritating to the anus, There has also been severe eplgnstrie burning, acid 
eructations a11l1 a sore tongue. The patient's normal weight has been 145 pounds, 
but in seven months it has .been reduced to 91 pounds. With these symptoms 
there have gradually developed weakn ess and pallor, some edema of the ankles, 
dyspnea of effort, and the last month, a mild attack of juundiec which subsided 
without treatment. 

Physical CXGmiliatioll: The patient is emaciated and looks to be suffering 
from a chronic disease. There is a brownish pigmentation over face Oil forehead, 
malar prominences chest and abdomen. The face is l)uff)' aud the mucous 
membranes are very pale. The teeth arc affected with pyorrhea. The tongue, 
not now acutely inflamed, is smooth and glossy. Heart and lungs apparently 
normal. Abdominal wall soft and ftabby; no masses detected. Spleen and liver 
not palpable. 

Laboratory data: Ilrine : Color, amber; transparent; alkaline j specific 
gravit.y, 1008; faint trace of albumin; no sugar; sediment, triple phosphates, 
no casts. 

Eeccs : Negative for Intestiual parasites on three occasions; positive for 
Monilia ps-ilosis, 

Kahn and Wa.'lscrJllalln: Negath'e. 
Blood Chem,istry: 

Non -protem nitrogen ali. 5 mgm per cent 
Urea nit rogen 14. 8 mgui per cent 
Uric acid 4. 3 mgm per cent 
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Oreatinin 1. 5 mgm per cent 
Sugar 125. zng m per cent 
Phosphorus 3. 8 mgm per cent 
Serum calcium, total 8. 0 mgm per cent 
Cholesterol 112. 4 mgm per cent 
Chlorides 525.4 mgm per cent. 
Icteric index 9. 4 

Blood: Erythrocytes, 580,000 per cmm ; hemoglobin, less th an 10 per cent; 
color index, 1 j leucocyt es, 3,100 j lymphocytes, 58 per cent j monocytes, 1 per 
cent; neutrophilea, 45 per cent ; marked poikilo cyto sis and anisocytosis; no 
immature cells. 

Gastr ic analy$i.Y: 
Minutes R 15 30 45 60 75 90 

Total acid 12 14 15 15 15 12 12 
Free acid 0 0 0 0 0 0 0 

Duodenal analysiB: 
Acidity 4 0 

Trypsin 20 uni ts 
Amylase 50 units 
Lipase O.1 uni t 

Treatment: Ashford's sprue diet, strychnin, hydrochloric acid, pepsin and 
cardamom prescription and pancreatin, takadiastase, magnesium oxide, and calcium 
carbonate mentioned in treatment of ease 1. To control the diarrhea the follow 
ing was given: 

R/ 
Tinet. opii deodorat. 4.� 
Bismuth. subnitrat.� 
Cret-ae preparat. aa 13.� 
Syr. aeaeiae 100.� 
Aq. cinnamomi 200.� 

Met Big. One tnblesponful in 'water every 2 hours until relief.� 
The rest of the treatment will appear on day administered.� 

COUTBe: 
D..te Erythrocytes lib Reticulocytes, Remarlta 

(millions) per cent per cent 
11/22/30 0.58 10 Wt. 94.5 pounds. Stools, 8. 
11/23/30 Stools, 19. 
11/24/30 Stools, 6. 
11/25/80 Stoolll, 7. 
11/26/30 Stools, 5. 
11/27/30 Stools, 4, Wt. 88 pounds. 
11/28/30 Stools, 3. 
11/29/30 Stools, 3. 
11/30/80 Stools, I. 
12/1/30 Stools, 1. Wt. 93.75 pounds, 
12/2/30 Stools, l. 
12/3/30 Stools, 2. 
12/4/30 Stools, 2. Wt. 89 pounds. 
12/5/30 O. 7 Stools, 1. 
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12/6/30 
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Ventriculin, 30 g. daily to 
12/20. 

12/7/30 0.51 10 0.6� 
12/8/30 Wt. 93.5 pounds.� 
12/9/30 0.9� 
12/11/30 O.8 Wt. 92 pounds. 
12/13/30 1.0� 
12/15/30 O.8 Wt. 92 pounds.� 
12/17/30 0.6� 
12/18/30 Wt. 96.25 pounds. 
12/20/30 0.54 10 Ventrieulin st opped. 
12/22/30 Wt.97.75 pounds. 

The number of bowel movements from 12/6 to 12/ 20 was three a day, 
From this time to 1/4/ 31, t here were f'rom one to four a day. 

On JaIiuo.r)· 5, 8 g. of glucose thr ee ti mes a day was added to the diet, 
and 10 units of insulin injected twice dnily. 

In addition, on the 7th of January, 1931, the gastric analysis was re peated 
after a previous Injection of histamin, with the following result: 

Gast ric analysis: 
Miuutes R 15 30 45 60 75 90 

Total acid 12 12 16 16 12 10 10 
Free acid 0 0 0 0 0 0 0 

The blood was reexamined and found as follows: 
Erythrocytes, 520,000 per cmm j hemoglobin, 10 per cell t j Ieucoeytes, 6,200. 

On the 8th of .Iauuary, the diet was limited exclusively to fresh fruits and 
seven ounces of underdone mea t. From the Sth to the 10th of Janna r)', inclusive, 
the bowel movements num bered, respectively, 6, 7, and 8. 

Dllte ~rytbroeyte8 Hb Reticulocytes, Remarb 
(millions) per eent per cent 

1/9/31 Liver sxt., E 29, Valentine, 90 
ee daily. 

1/10/31 Stools, 7. 

1/11/31 1.1 Stools, 8. 
1/12/ 31 Stools, 7. 
1/13/31 18. 0 Stools, 5. 
1/14/31 Stools, 2. Food calories 1793.8 
1/15/31 65.0 Btools, 2. Food calories 2653 
1/16/31 Btools, 1. Food calories 2828. 
1/17/31 26.0 Stools, from one to two, oe

casionally three until dis
charge. Food calories, 2883. 

1/18/3J. Food calories, 32i O. 
1/19/31 2.02 40 Glucose and msulln discon

tinued. 
1/21/31 Food calories, 3339. 
2/5/31 WI. 99.75 pounds. 
2/10/31 Wt. 102.5 pounda, 
2/16/31 2.90 55 Wt. 106.25 pounds. 
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2/19/31 Wt . 108. pounds. 
2/26/31 wi. 109.25 pounds. 
3/2/31 3.5 70 Wt. 112.5 pounds. 
3/5/31 Wt. 113.5 pounds. 
3/9/31 Wt. 114 pounds. Discharged 

The patient was seen again on April 5 and stated that he felt well and 
was following the diet; only occasionally was there diarrhea of 11 day or two 
and at times a little gas. The erythrocytes were 3.40 milfious per ~mw, the 
hemoglobin 75 prr cent, and the weight 126 pounds. 

Diaqnosi«: Tropical sprue with an anomia of pernicious type. 
Comments: Blood Cllcmistry: Note high non-protein nitrogen, urea and uric 

acid; high sugar, low cholesterol and serum enleium and high icteric index. There 
was true achylia gastriea. Ventriculin failed to produce reticulocytosis 01' 

increase in blood values while aqueous liver extract produced the highest reti
culooytolli8 we have ever Been, 65 per cent, and a rapid rise in blood values. 

OFFICE CASE 

Case 12. J.:M. S., age 52; sex male; white. 

Clinical history: Father, sister an d brother a11 died of typ ical, uncomplicated 
tropical sprue. One sister was dangerously ill of Ihe arne disease but was cured. 
The patient has always been malnourlshed, all hough a member of a wealthy an d 
diatinguished family. His first attack of sprue occurre d ten years ago ann two 
years ago he had a bad relapse from which he thought he ha d recovered, but 
recently he entered into his third and wors t attack. Between these attacks of 
sprue he always lapsed into the same Iiabits of eating which had preceded each 
of them. At present he is suffering from sore tongue, burning in the epigastrium 
great excess of intestinal gas, and a white frothy diarrhea alternating wit!: 
constipation. He baa no nausea or vomiting, and rarely nbdorniual pain. 
Soreness of the tongue alternates with burning of the anus. He has a good 
appetite and there is 110 excess of saliva or alteration of taste, but he is apt 
to suffer from excessive dryness of tho mouth. 

There is no nervous irritabilitiy but the patient complains of sleeplessness, 
palpitation of the heart, depression of spirits, severe cramps ill the legs during 
the night, and 10s8 of memory. He is extremely weak and pale; at times thoro 
is dizziness but rarely headache, 'l'he ghastly pallor is heightened by a sym
metrical brownish pigmentation over the forehead, over the eyebrows, around 
the mouth, over malar prominences, behind the ears, and 011 tho external aspect 
of the neck. He is 61 inches in height and his highest weight has been 10i 
pounds, His weight on this [late (5/5/31) is 60 pounds. 

Physical examination: A middle-aged, undernouriahcd, intellectual man in a 
state of cachexia . There is a grayish pallor of the skin, which is dry, atrophic 
and has lost its elasticity. The heart and lungs nrc normal. The abdomen ill 
diatended with gas, and .loops of intestine ur e easily discernible. The liver is 
emaIl, nud the spleen cannot be palpated. 

LaborataTY data: Urine: Color, dark amber; acid; specific gra.ity 1,010 ; 
no albumin or sugar; eXC!lSS of indican; strong trace of hiliary acirl s ; urobilin 
5,652 units. 

Feces: Negative for parasites; not examined for Monil ilt p:silosia. 
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Bloud Chemi8try: 
Non-protein nitrogen 32.4 mgm per cent 
Urea nitrogen 11. 7 mgm per cent 
Uric aeid 2.9 mgm per cent 
Creatinin 1. 3 mgm per cent 
Glucose 98.9 mgm per cent 
Chlorides 552. 2 rngm per cent 
Cholesterol 128. 4 mgm per cent 
Serum calcium, total 8.2 mgm per cent 
Icteric index 22.4 
Van den Bergh's test, indirect 5.5 units. 

Basal metabolism: +, I.) per cent. 
GMtriC analy8i8: (Hiatnmin injected). 

Minutes R 15 30 45 60 75 90 105 120 
'I'otal acid 31 31 46 58 62 68 35 10 8 
Free acid 10 10 22 32 36 38 10 0 0 

Treatment: Diet same as in ease 1; also eupepties, The amounts of ven
triculin, liver extract and ferri earbonas saeeharatue are stated on the chart and 
the effect on the blood can be seen. 

Diagnosis: Chronic recurrent tropical sprue with an anemia of pernicious 
type. 

Comments: Note tho low cholesterol and serum ealeium and very high icteric 
index. There is no hypochlorhydria. 

This case demonstrates the apparent failure of both ventrieuliu and liver 
extract to nff'cet the bone-marrow, either because the substance was not absorbed 
from the intestinal canal, or on account of hypoplasia of the blood regenerating 
organa. The probability if! that this failure was due to the latter condition ns 
in the course of un adequate diet, with a pound of broiled steak a duy lind 
plenty of fresh vegetables, the improvement gives reason to f a vor the hypothesis 
that a proliferation of megaloblasts occur red and that there was a reestablishment 
of compensation of the hemopoietic organs, powerfully aided by iron which 
actuated in this case as a food. WItile this is purely theory, there must have been 
a production of the substance necessary to provoke the birth of red blood cells 
and this substance, generated by the secretion from the gastric mucous membrane 
acting on muscle meat, must have been absorbed. Of course, ouee the compensa
tion of the bone-marrow should have been restored, the additional amounts of 
this substance furnished by ventriculin and liver extract must have taken a part, 
but as the effect was probably gradual, no striking evidence thereof was furnished 
by a measurable reticulocytosis. 

Case 13. J_ P., age 48; white; married; poor woman from the 
country districts. Hospital Case No. 257. 

Clinical 1Ii.story: Tlus woman had been sent home from a hospital as incur
able and one of the writers (B. K. A.) was called to se her. She was semi-conscious 
and in such a serious eendition as to require immediate transfer to the University 
Hospital. The hemoglobin, taken with a Dare instrument under country condi
tions in an over-crowded hut by candle light, revealed something below 10 per cent; 
count of red cells gave 0.11 million per cmm, I 
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The patient does not recall having had any serious illness, but her genera l 
health has been poor for the last four years with chronic indigestion and 108~ 

of weight, culminuting in profound a nemia in the las t four mon ths. Sho states 
that greasy food and cereals a re not digested. She has had f our or five water)' 
or foamy movements from the bowels daily for several mont hs and a very sore 
tongue. 

PhYlli~Z exalllinatio1\.: An extremely pale, emaeiated, cachectic woman of 
middle age; the skin is atrophied, mu ddy in color, and pigmented in symmetrical 
areas on face and arms. The pupillary reflexes are sluggish to light. There is 
no edema- of the f ace. At present , Ute tong ue is not raw- bnt there is evidence 
of papillary atrophy as it is small, smooth, and g lis ten ing . She is 8uffering 
severely from pyorrhea and gu ms are swollen, bleeding , an d bathed in pus. 'rho 
Iungs are the sea t of n moderate edem a a t the bases an d she gives a history of 
cough and dyspnea which elicited a clinical diagnosis of recent dnto of pulmonary 
tuberculosis wi thout , however, any positive report from examinat ion of the 
sputum. The hea rt is not enlarged hut hemic murmurs nrc pronounced. The 
liver dullness ext ends from the 5th in terspace to the costal margin . Th ere iii 
muscular rigidity over the gall-bladder regi on and a n indctiuit e mass at this point 
on deep palpation. There is no ascites. Th e spleen is not pal pa ble. The patel
lar reflex is absent. 

Laboratory data: Urine: Pale yellow; clear ; ac id ; specific gravity 1,012. 
There is no albumin or sugar; sediment is negat ive. 

Feces: Not examined for M01lilia plrilosis ; T,.ich0 71l olla~ ]:Onl;lIis pre sent ; 
no other intestina l parasites fo und alter repea ted examlna ti on, 

Kalm: Negative. 
Blood Chemi8tr y: 

:xon-protei
Oreatinin 
Sugar 
Ieteric inde

n nitrogen 

x 

28.4 
1. 1 

84.4 
5.7 

mgm 
mgm 
mgm 

per cent 
per cent 
per cent 

Van dell B
Serum calc

ergh's reaetion, Indirect 
ium, total mgm per cent8.4 

0.75 unit 

Sptltllfl~: Negative for Bacillus tuberculoeie. 

Gaatrio Analysis: 
Miunws 

Total acid 
Free acid 
Much mucus a nd 

R 
27 
5 

bile. 

60 
26 

8 

45 
40 
20 

15 30 
36 44 
15 20 

90 
15 
o 

75 
20 
o 

Boent genologio exami natioll: No calculi were located in the gall-bladder 
whose shadow was very fa int. "Films of the stomach ana du odenum demon
strate no evid ence of ext rinsic or in trinsic pa thologic ehauge in those organs. 
The stomach was comple tely empty five hours post ooellam." (8/31/31) . 

CO-UT.9C: The blood changes are graphiea lly displayed in th e cha rt s corre
spo nding to this case. From date of admission, J une 6, 19:11 un til J une 20th, the 
patient ran a temperature between normal and 100' Fahr . which intermitted daily. 
On June 18 she complained of severe pain in the right ullper adbominal quadrant. 
There was considerable rigidity and tenderness. On the 20th, the calf of the 
right leg -became very painful and exquisitely tender but there was no redness 
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nor infiltration. On the 22nd of June her temperature rose to 101.6° and 011 

the following day to 102.6' , By the 24th she was afebrile. During this acute 
period, June IS-24th, she vomited repeatedly, 011 one occasion with traces of 
blood; this was accompanied by black and fetid stools. 

From June 24th until Jul:,,' 15th, her temperature was usually subuormal 
hut Oil the latter date she had a ehill, followed 1))' a temperature of 100.2° 
Fahr., with vomiting and pa in in the epigastrium very much like an attack of 
cholecystitis, which we suppose, ill fact, that it was. 

Treatment : Diet for sprue wall imm ediately lJl'gulL ou admission. F rom 
June 12 to 22, ventriculin, 30 g. daily, was administered. From the 17th on, 
the diarrhea had to be .contr olled by opiates. On June 24, the two prescriptions 
of stryehnin and hydrochloric acid and pancreatiu, takadiaatase, magnesium oxide 
and calcium carbonate mentioned in ease 1, were begun and continued until 
discharge. 

On .Jul:,,· 17, liver extract (Lilly, 343) , three vials a day, \\' : ~6 iJC,gUJl and 
sustained until August 24. 

The patient was discharged practically well on September 9, 19?1, \\'ci glJ i ll~ , 

however, only 78.5 pounds. 
Diagnosis: Tropical sprue with nn anemia of pernicious tJpe, severe pyorrhea 

and cholecystitis, 
Com1l1<ints : This woman was the most gravely ill of all so fllr seen in our 

experience to recover from an anemia of this typ('l. She was in semi-comn when 
brought to the hospital and for a week we were constantly expecting her death 
from asthenin, In this euse, ventricnlin produced fI normal reticulocyte respo nse 
and this was followed by II. prompt rise in blood values, but she " stalled " at 
the 50-75 per cent red cell level and, in spite of liver extract, refused to rise 
further until the last month. This seems to have been due, in part, t o ho" 
eholccystitis and pyorrhea. She should have been given iron in large doses, as 
well as the aqu eous extract of liver (E 2fl, Valentiue ) , hut it, ha~ been impos
sible to reach her since her discharge. 

The most remarkable eosinophilia (SCl ' chart of this ease under I' leueocytes ' ') 
developed ill the course of treatment, T Ill! extraordinary peak s roughly eor
respond to those of the total leucocyte «ount, Note the ab aenee (If achylia 
gastriea ana the low icteric index. 



APPENDIX 

SP RUE DIET RECOM;ME..'I;/DED BY ASH1"ORD 

Break fast : Coffee with milk, sweetened with saccharin. 
Two soft-boiled or poached eggs. 
One of the following fruits: oranges, grapefruit, large 
bananas, apples, pears, peaches, mangoes, ripe pawpaw. 
If banana' or mangoes, for which some have an idiosyn 
crusy of not being able to diges t, disagree, omit them 
from th e diet. 

Jl idday meal: Hot bou illon or chicken broth with small pieces of the 
vegetables allowed in this diet. 
A half-pound of beefsteak with a little salt, lightly broiled 
or lean, rare roast beef or roast chicken. The meat should 
be as rare as possible. If a tender variety of beef can 
not be secured, or for the purpose of varying the diet, a 
good quality of beef can be chopped up, made into u 
meat ball and seared over a hot fire. It should be turned 
out on a previously hellted plate and eaten while hot. 
Fresh fish, broiled or baked, is permitted, as well as are 
eggs. 
Fresh vegetables from the garden, baked or hoiled i 
okra, sirnlins, squash, carrots, spinach, asparagus, beets, 
tomatoes, turnips, string beans, lima beans, peas and egg
plant. If one is living in the Antillian tropics, the fol
lowing native vegetables can be used: yaut ia blanca, 
boiled or mashed; amarillos, roasted or boiled i casabe 
(baked) , ehayote i name. A salad on the basis of chop
ped beet leaves or lettuce with toma toes, celery, aspar
agus, beets, cucumbers, pawpaw, ehayote, cabbage rr 
fruits. These sala ds should never be omitted and should 
be eaten in abundance. 

Afternoon repast: Tea or coffee with milk, or skimmed chicken 
broth. 

Dinner: As for the midday meal. 
Supper: A glass of hot milk or some fruit. 

Foods proliihitcd.: Sugar and anything that may contain it, such 
as pastry, preserves and sweetened can ned fruits, raisins. 
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dried prunes, ice cream and the product of the soda�
water fountain.� 
Bread and anything containing wheat flour, such as cakes,� 
biscuits, and crackers.� 
All cereals and flours made from grains such as rice,� 
cornmeal, ' I corn flakes" and other such cereal deriva�
tives with trade names. To this list should be added� 
beans, potatoes, sweet potatoes, alligator pears and pine�
apples.� 

Remarks: Food should be well prepared and well served. Fried 
food should not be permitted. 
The principal object is to increase the nutrition by pro
viding a diet ri ch in the elements which ar e to fonn 
muscular, glandular, an d nervous tis nes, as well as ill 
those containing vitamins. No less than a pound of meat 
a day is recommended. 

(Calorie values should be calculated and should not fall below 1800 
C. a day).� 
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