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CHARACTERIZATION OF A PURE GASTRIN 

STUART D. TAUBER 
University of Texas 

Dallas 

As described by Dr. Gregory, studies over the past fifty years have indi 
cated that there is an anb:al hormone, gastrin, capable of stimulating hy
drochloric acid secretion from the stomach. More Tecently, gastrin-like ac
tivity has been obtained from the antral mucosa of several species, and 
from human pancrnatic islet cell tumors. Not only may gashin play an im
portant physiological role in the humoral control of gastric acid secretion, 
but it may also be causally linked to the symptom complex: which charac
terizes the Zollinger-Ellison syndrome. 

The studies I shall describe were performed to  isolate and cha:racterize 
this hormone, both physicochemically and physiologically. In addition, I 
shall relate experimental evidence suggesting a biochemical similarity be
tween gastrin and the gastric stimulatory activity extractable from tumor 
tissue of patients with ZoJlinger-Ellison syndrome. 

For the purpose of testing gastrin activity during the isolation procedure, 
bioassays were performed in unanesthetized trained female dogs with 
chronic gastric fistulae. The test animal was placed in a Pavlov stand, and 
gastric secretions were collected by gasu:ic cannula at 15-minute intervals 
during a control period when isotonic saline was being infused at a rate of 
LO ml/min. After several control collections, the sample to be assayed was 
infused at the same rate for 30 minutes. The 30-minute period beginning 
15 minutes after the onset of increased lwdrochlolic acid secretion was used 
for quantitating the response of samples ·being assared. The total amount of 
hydrochloric acid from collected samples was estimated by titration to a 
phenolphthalein endpoint with 0.1 N sodium hydroxide. 

Maximum histamine responses were determined in all dogs for compari
so? with the activity o f  the gastrin extracts. In these studies the unit of gas
h·m activity (U) is de-6necl as that amount of administered hormone which 
p�oduces a secretory response equal to one-half the maximal histamine 
stimulation. 

The starting material for the purification of the honnone was an ether extract of acetone-dried powder from porcine antral mucosa, obtained by 
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Figure 10. Chromatographic steps in the ptuificntion of gastrin extracted 
from porcine antral mucosa. Gaslrin activity indicated by shaded areas. 

See text. (Modified from Tauber & Madison, IO.) 
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the .tJICtbod of Gi-egory & Tracy (2). The subsequent isolation procedure 
developed in our laboratory consisted of the following steps, as shown in 
'fable 2. [n Step 1, the crude material, with a specific activity of 45 
J1l u /mg, was ch.romatograpJ1ecl 011 G-25 Sephadex and elated with 0.001 
M phosphate bu.ff er, pH 7; the specific activity was then 100 m U /mg. Fur
ther fractionation of this ncth·e peak was carried out in Step IT on a column 
of calcium phosphate in the brushite form; the biologically active material 
eluted with 0.005 M phosphate buffer, pH 7, had a specific activity of 476 
111 u / 11-1g. Th.is product was then subjected to anion exchange chromatogra-
1:,by ou DEAE Sephadcx (Step Ill); the gastrin, eluted b�· addition of 0.32 
M sodium chloride, had a specific acth·ity of 1460 m U /mg. The final cluo-
111atographic step (IV) was carried out on G -75 Sephadcx; elution with 0.2 
M ammonium acetate buffer resulted in reco"-ery of a peak of gastrin activ
ity which had a specific activity of --!120 mU /mg, representing a ninetyfold 
purification over tl1e startiJ.1g material. Figure 10 depicts the chromato-

+ 

ELECTROPHORETIC COMPOSITION 

OF GASTRIN 

ON POLYMERIZED ACRYLAMIDE. 

TRIS-GLYCINE BUFFER. pH 9.5 

Step 11 Step Ill Step IV 

* * 

*dye-protein marker 

rjgure 11. Disk gel electrophoresis of gastrin :1t various stages of pmification. 
tep Il, calcium phosphate chromatography; Step III, DEAE-Sephadex chroma

tog�a_phy; Step IV, SeJlhadex G-75 chromatography. The dotted line locates the 
P0s1t1on of gastrin at Stages Il and Ill with reference to the puri6ed ho1mone 

at Stage IV. (From Tauber & Madison, 10.) 
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