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'I'he investigat ions, of wh ich the present prel iminary note is n 
summa!".", WI'I'l~ begun ill .Ianuarv 1!l28 when 1 received f'rom the 
Eli Lilly Company. on tiJe request of ill', George 1\linot with whom 
I had been in correspondene«, a quantity of liver cxt ra ct 'sufficient 
to test its etfect oil 1'011 1' C<lNt'S of anemia of t he pernicious tvpe associ
ated with tropical sprue., A little lat er the extract wns plac ed OIl 

the marker in Sun Juan and I was enabled to study its action in 
20 addit ional cases . 

On t.he 24 l:asps investigated , 20 we re examples of typical sprue, 
Of t hese, 14 showed an anemia of t IH> pi-inrarv type , aIHI 6 the 
seeondary type. Th e 4 remaining cases of the ,wries wer e examples 
of secondary anemia not associated with sprue. 

Of the 20 sprue eases, 1'4- were gi von t hrce to six vials of the 
extra ct dailv, along with Illy own diet : four were treated by t.he 
diet. alone ; one !'I'('l'iY('(1 th o di et ant! Monilia psilos!« vaccines, and 
one was giv en the vaccin es without liver ext ract. 0[' di etary restric
tion. 

'I'he Spl'UC di et referred to i,li abundant in nn imal proteins, f resh 
vegetables and fruits, extrem ely limited in fats, iUHI free f'rom sugar 
of counnerce lind cprpaIs. 

Th e va ccin e consisted of on e pel' cent suspeusiou of killed cultures 
of :\{. psilosis, \\' e ('ld~' injections were !!ivcn, beginning with 0.1 cc. 
and in en-asing' ('111' 11 inject ion 1):, n.l ( ~\~. until 11 dose or 1 ce. was 
reached. 

The 'progress of the 2-! ca se~ W/I S noted daily, or every other rlay, 
\\;ith particular referen ce to changes in the blood. TIellloglohin' and 
erythrocyt e conuts were made in addition to a careful enumeration 
of the reti culocyte». 

Itcticuloeytcs. it may Ill' pointed out. are immat ure red cells, 
recognized I ly th eir specific stain ing with eresyl blue. In the normal 
healt hY alfnlt they arc present in verv small numbers, generally only 
j-5 per 1,000 red cells. III 2:\ ,cont r ols whi ch I investigated the 
average percen tage was only 0.18, which is probably not far from 

is 



LIVER EXTRACT It' 'I'IIV. TREATMF.:-\'T OF TilE AXE:lIIAS OF S~RT.:'!, , 79 

'the normal for the healthy population of San .Iuan. Minot and 
others IIllV(' shown thnt liver extract in pernicious anemia induces 
within a few days 1] veritable shower of these immature cells, fo~

'lowed 11:-' a markerl and rapid rise ill both the hemoglobin and red 
count. And auv extract may h~ tested II.'" administering- it to such 
eases, its potency heinz dircctlv proportionate to the reticulocyte 
reaction induced. . 

'1'11c results of the lise or: the extract in the 24 cases i.·pferred to 
above may he briefiy stated: 

Of the 10 sprue east's with a primary of pernicious type of anemia 
treated with extract, five responded with a ret ienlocvte shower. In 
these five ('as('s the average number of red cells at the hejrinniug was 
tWO.nOll or ~:1.2 JlPl' (:pnl. or the normal, while the averugc ,he.ll1()~rlohill 

'HIS ~;;.8, giving a 1'0101' index oj' 1.55 . Af'tcr nine weeks of treat
ment the corresponding figures '\"('1'0 71.8 and !I:l, n color index of 
LBO. The l'l+('n]ocyt('" rose Irorn an average of Il'!"s thnn ten lWI' 

l.Oon 1'1,11 eplls, to l!i2 pel' 1,000 06.2 ])1'1' cent ) , th» p ruk h :';n~ 

roa ched :l frer H1:0111 twe' Ye davs. Tltl' ret lculocvtc 1'1s(' llt'g,m one 
to six days a fi p!' tl1l' oxtract was first ndministcred. 

Of the five remaining cases with a primury type of anemia, the 
average red cell count was 2,%0,000 or ;j!l pel' cent of the normal, 
at the beginning' and th e average hemoglobin was 66.8, giving an 
average color index of 1.;~0. Af'ter fortv davs these figures renehed 
70 and 81. respectively, an average 1'0]01' index of 1.16. 1\0 rot icu 
Ioeyte shower was observed in any of the cases . 

. Of fonr CORCs of sprue showing a secondarv type of anemia none 
£110""1'£1 the slightest reticulocyte reaction following the administra
tion of liver extract. 

Of the four cases of sprue treated by diet alone, one had a mild 
grade of secondary anemia, two had a remittant pernicious type of 
anemia, with red-cell counts of 0\'1'1' 2,000.000, The fourth was a 
voung woman with a severe anemia of the pernicious type. Her 
hemoglobin \\'11S 25 per cent with 824 000 erythrocytes and 1.8 'p er 
cent retieuloevtes. On dietary treatment .a1011c 111.'1' reticulocyte per
centage started to rise on the fifth day and reached 10.4· per cent 
on the eleventh day. 'I'llc reticulocyte curve corresponded closely 
to that seen after the administration of Iiver extract, falling to the 
original point after about twenty-one days. The patient's general 
condition was greatlv improved. 

The two eases of the sprue series remain, One was treated with 
diet and vaccines. the other with vaccine's alone. In the first, the 
tYPe of anemia was seeondarr ~p.4 ~9 1'186 of retieulocytes was seen 



80 PORTO RICO REVIEW OF PUBLIC rrasr.rn A~D TROPICAL :r.IEDICIKE 

or expected. The anemia in the second case was definitely pernicious 
in type, The hemoglobin was H per cent erythrocytes, 1,600,000 
or 32 per cent of normal (color index, 1.4 ) , and reticulocytes 0.5 per 
cent. Throughout the course of treatment, which consisted of ten 
inoculations, there was a series of reticulocyte rises which mayor 
may not he ascribed to the therapy. 'I'he patient improved, however, 
and within two months I he hemoglobin was 60 per cent and the 
erythrocites 1,776,000, The patient was never rest ricted ill 111'1' diet. 
On the contrary she was encouraged to cat cveryt hing. 

The four non -sprue cases which served as controls were all in
stances of secondary anemia. They \1"('1'(' treated with liver extract 
over an average period of 22 days, Xo reticulocyte rise was observed 
at any time. 

The anemias of sprue with 11 high eolor index and less than 
?,OOO,OOO erythrocytes ' are t'llil'l:- i-crtuiu tn respond to the admin
istration of a potent liver extract with the tvpieal reticulocyte rene
tion SCl'lI in Addisonian nneruia. The failure 01' eertain cases to 
respond is probably due to an aplastic: state of tJIC bone marrow 
which autopsies have shown lIlay Ill' present in sprue, 

Cases in sprue with erythroevtcs over three millions have so far 
shown no reticulocyte response to liver extract even though the 
anemia was primary.' in type with a high color index. 

Dietary treatment alone, without liver, may bring about a reti
euloeyts response in sprue when the anemia is marked and of the 
primary type, Such n. case treated fl.\· the authors diet 'showed a 
!·t'ticu)ocyte curve which differed frnrn that produced hy liver cxt raet 
in similar cases only in being sustained longer. will! H 1I10rc gradual 
ascent and descent, 

Thus far 110 eases or sl'condary nnemin illllOng either sprue or 
non-sprue ('as('s han' shown any ,·ptil'uln'·yt(! response to liver ex
tract. 


