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Simple Lperimental Anemia and Liver Extracts. 

G. H. WHIPPLE AND F. S. ROBSCHEIT-ROBBINS. 
From the Department of Pathology, the University of Rochester School of 

Medicine and Dentistry. 

In  1920 Whipple, Robscheit and Hooperl reported that liver feed- 
ing had a very favorable influence on the production of red cells and 
hemoglobin in dogs during short anemia periods. Since that time 
Whipple and Robscheit-Robbins have shown that in long standing 
severe anemia in dogs a liver diet has an extraordinary effect. In  
fact a diet of liver (beef, pig, sheep, calf or chicken) will produce a 
maximum regeneration of blood hemoglobin and red cells under 
standard experimental conditions.' 

During this considerable experimental period we have tested from 
time to time a variety of liver extractives. Dr. Hooper in San Fran- 
cisco tested an alcohol-ether extract upon a few cases of severe per- 
nicious anemia with results which at  that time were believed to be 
negative. In our work we have paid particular attention to changes 
in the hemoglobin index during these diet periods. We have used a 
considerable variety of food materials and extracts in an  effort to 
modify the hemoglobin index. The hemoglobin index is obtained 
by dividing the hemoglobin expressed in per cent by the red cell 
hematocrit expressed in per cent. At times it appeared that we could 
decrease the hemoglobin index by certain foods or extracts (Table 
I )  which might indicate a more rapid formation of stroma than of 
hemoglobin so that the cells would be less completely saturated with 
hemoglobin. Again we noted an increase in the hemoglobin index 
which might indicate a more rapid production of hemoglobin than 
of stroma. These changes are not great and are inconstant, but we 
believe these changes are significant and in time will be fully under- 
stood. 

Changes in the hemoglobin index are of particular interest in 
relation to the recent important work of Minot and M ~ r p h y , ~  who 
give evidence that liver diet is important in the clinical treatment of 
pernicious anemia. From the standpoint of the pathologist we have 
pointed out4 the observed facts in pernicious anemia which in our 
judgment indicate a faulty blood comtruction rather than an in- 
czeased blood destruction as the essential feature in this obscure dis- 
ease. The experiments of Cohn, Minot, Fulton, Ulrichs, Sargent, 
Weare and Murphy' tend to support this view and the evidence may 
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P W -  
DIET PERIODS 1 WEEK EACH FOOD WT. M A  RBO COLOR 

CONS. VOL. INDEX 

Food, grams per  day b/o kgm. cc. mil. 

BLOOD HB. 
RB. RBC HB. EE- 

INDEX BEYAT. LEVEL M’V’D 
BLED 

% % om. 

Fresh apples 200, bread 
300 _._______._...______________________ 

Fresh apples 200, bread 
300, salm. 75 ___.___________.__._ 

Water liver ext. 500 cc. 
(eq. 500 g. fr. liver), 
bread 400, salm. 50 ........ 

Bread 400. salm. 50 ________._.. 

I 

0.42 

I 0.45 

0.45 
0.48 
0.43 

I 

88 

85 

100 
100 
98 - 

2.01 19.4 39 

2.05 20.9 43 

2.06 21.2 44 
1.90 21.5 41  
1.99 23.3 46 

10.4 

10.0 

10.6 
10.7 
10.6 

606 

594 
594 
580 

4,s 

5,2 
5,4 

5,7 

786 
828 

806 

808 
808 

Dog 24-49 Bull, female, adult. 

5,8 
5,5 

5,5 

6,6 
5,s 

Bread 400, salm. 75 .......-.... 
Bread 400, salm. 75 ............ 
Water liver ext. 500 cc., 

bread 400 _.______________._.____. 
Water liver ext. 500 cc., 

bread 400 _______.______._________ 
Bread 400 _..___._____._____._____.___ 

0.37 
0.45 

0.43 

0.42 
0.39 

100 
96 

100 

100 
100 

1.83 23.7 43 
2.11 19.9 42 

2.01 23.5 47 

1.81 22.1 40 
1.89 24.3 46 

14.2 
14.7 

14.5 

14.2 
14.2 

1.1 

1.3 

13.1 
11.6 

1.3 - 

1.3 
15.3 

1.4 

20.4 
1.3 

Hemoglobin per cent 
index = Red cell hematocrit per cent 
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PLA8- 
DIET PERIODS 1 WEEK EAOt FOOD WT. MA RBC 

CONS. VOL. 

Food, g r a m  per  day % kgm. cc. mil. 

over steam. This represents the water extract given in Table I- 
fed readily by mixing with the dry standard bread. 

The coagulated liver brei remaining was then extracted with 2 
volumes of 95 per cent grain alcohol at 38” C. for 24 hours-a sec- 
ond extraction was done in similar fashion and these two alcoholic 
extracts combined and evaporated over steam to a thick paste. This 
fraction represents the alcoholic extract used in Table 11. 

The residue of liver after water and alcohol extraction as  de- 
scribed above was freed from alcohol by boiling with water. This 
is the liver residue fed in Table 111. 

Table I shows that this watery extract of liver contains some 
materials favorable for hemoglobin and red cell regeneration in 
standard anemia conditions. Dog 24-26 ate all of the food mixture 
and shows an increased production per 2 week period of about 20 
grams of hemoglobin above the base line level of control periods. 
Dog 24-49 shows a b u t  the same increased production of 20 grams 
above control periods. The increase of 15 grams hemoglobin in the 
control fore-period is due to a “carry over” from the preceding fav- 
orable diet perioct not shown in the table (diet of dried apricots). 
We observe a fall in the hemoglobin index in both experiments 
which may indicate that stroma production may be in advance of 
hemoglobin production. These dogs received a watery extract, the 
equivalent of 500 grams fresh liver daily, added to a ration of 
standard bread 400 grams daily. Dog 24-26 received in addition 
50 grams canned salmon daily as an appetizer. 

BLOOD HB. 
COLOR HB. EBC HB. BP- 
INDEX INDEX HEMAT. LEVEL M’V’D 

% % urn. 

BLED 

Bread 375, salm. 50 _____.______ 100 11.9 700 5,5 0.40 1.94 
Alcoh. liver ext. 26, br. 400 100 12.0 648 5,5 0.43 1.85 
(eq. to 500 g. fresh liver) 100 12.0 664 6,O 0.42 1.86 
Bread 400, salm. 50 _________. 97 12.0 653 5,2 0.48 1.86 
Bread 400. salm. 50 _______... 96 12.1 730 4,7 0.49 2.03 

22.7 44 1.3 
25.4 47 1.3 
29.4 55 14.2 
22.9 43 12.0 
22.7 46 1.2 

Alcoh. liver ext. 26, br. 350 94 15.0 779 4,4 0.53 
(eq. 500 g. fr. liver), salm. 

75 ___._______.________________._______._ 90 K5.2 819 4,9 0.53 

2.04 22.8 46 1.5 

2.08 22.0 46 17.7 
Bread 375, salm. 75 _ _ _ _ _ _ _  ~ ___. 67 14.5 714 4,8 0.47 2.00 22.5 45 1.4 
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DIET PERIODS 1 WEEK EACH FOOD WT. 
CONS. 

Food, grams per  day % kgm. 

Table I1 shows that the alcoholic extract likewise contains some 
material favorable for hemoglobin and red cell regeneration. Dog 
24-22 ate all of the material and shows an increased production per 
2 week period of about 22 grams of hemoglobin above the control 
periods. Dog 18-114 under the same condition shows a littGle less 
production of hemoglobin-about 16 grams per 2 week period. This 
dog did not eat quite all the material. These dogs received an alco- 
holic extract the equivalent of 5 0 0  grams fresh liver daily added to 
a ration of standard bread. 

PLAB- BLOOD 
MA RBO C0M)B HB. RBC HB. 
VOL. INDEX INDES EEMAT. LEVEB 

----- 
cc. mil. % %  

I 
5,7 

6,2 
6,4 
5,O 
5,7 

Bread 400 ............................ 
Liver residue 275, bread 
300 .................................... 

(eq. to 500 g. fresh liver) 
Bread 400 ............................ 
Bread 400 ........................... 

0.43 1.96 25.2 

0.43 1.86 26.8 
0.47 1.90 26.8 
0.49 2.08 23.6 
0.48 1.92 28.6 

100 

87 
100 
100 
100 

13.0 

13.7 
13.8 
13.8 
13.6 

733 

815 
717 
778 
778 - 

Dog 19-104 Bull, male, adult. 

49 

50 
51 
49 
55 

- - 
EB.  
lm- 

M’V’D 
BLlDD 

1.5 

14.8 
18.7 
1.3 
13.1 - 

Bread 275, Ralm. 75 ............ 
Bread 275, salm. 75 ............ 
Liver residue 275, bread 
225 .................................... 

Liver residue 160, bread 
200 .................................... 

Bread 250, salm. 75 ............ 

84 
84 

77 

55 
47 

11.3 
11.3 

11.7 

11.2 
10.3 

634 
652 

720 

622 
615 

0.50 
0.49 

0.52 

0.48 
0.42 

2.11 
2.06 

1.89 

1.97 
1.95 

22.7 
21.2 

22.7 

22.1 
22.5 

48 
44 

43 

44 
44 

1.4 
1.2 

1.1 

S7.1 
1.3 

Table 3 shows that the liver residue after water and alcoholic 
extraction still contains substances favorable for hemoglobin and 
red cell regeneration in standard anemia conditions. Dog 24-24 ate 
practically all of this residue and shows an increased production per 
2 week period of about 35 grams of hemoglobin above the control 
level. This includes a “carry over” of about 12 grams in the second 
week after-period due to the reserve stored during the favorable 
diet period of liver residue feeding. Dog 19-104 ate about two- 
thirds of the liver residue, was given less during the second week, 
and partly on that account, produced less hemoglobin per 2 week 
period, about 15 grams. 

From these few experiments one may not draw cunclusions, but 
the following points may be made with some security. All three 



864 SCIENTIFIC PROCEEDINGS 

of these fractions prepared from fresh liver contain substances 
which are favorable for hemoglobin and red cell regeneration in 
simple anemia in dogs. In round numbers we may say the watery 
fraction produces per 2 week period in excess of about 20 grams- 
the alcoholic fraction perhaps a little less than 20 grams of hemo- 
globin and the liver residue perhaps 20 to 30 grams of hemoglobin 
per 2 week period above control levels. The sum of the three ex- 
tracts would be about 60 to 70 grams hemoglobin per 2 week period. 
This corresponds to SO to 100 grams hernoglobin per 2 week period 
which would be about the average value of the fresh liver fed to the 
same standard anemia dogs. 
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Effect of Extracts of Pars Tuberalis of Hypophysis on Urine 
Secretion. 

WAYNE J. ATWELL. 

From the Department of Anatomy, Unhersity of Buffalo 

Saline suspensions or boiled acidulated extracts of the bovine pars 
tzaberctlis when injected intravenously into rabbits under paralh- 
hyde anesthesia produce a diuresis differing from that produced by 
injection of posterior lobe extracts. The resulting diuresis comes on 
without a marked rise of blood pressure and without the latent 
period of 3 to 5 minutes (during which the flow of urine is en- 
tirely suppressed) which are characteristic accompaniments of pos- 
terior lobe diuresis. 

Diabetes ivGsipidus is held', to be due to injury of the base of the 
brain in the region of the tuber ciizereum Critical examination of 
the figures of Bailey and Bremer,' and of cur ti^,^ shows that in 
practically every instance the injury has involved the pars tuberalis 
of the hypophysis. 


