62 B.-BINDERS 1IN
given 550-600 r (13.7 r per minute) in a sin-
gle session. The depression of all cellular ele-
ments was more severe in our series than in
that of Riopelle, Ades and Morgan(4) who
irradiated 4 monkeys with 350 r (17 r per
minute). Our results show certain marked
similarities to those of Haigh and Paterson
(5) who irradiated 50 monkeys with 260 r.
28 with 500-550 r, and 11 with 600 r (all at
3 r per minute). The effect of 450 r on
erythrocytes. evsinophiles and lvmphocytes in
our monkeys was much like that observed
after their intermediate dose. 500-550 r. The
response of neutrophiles was also similar ex-
cept that the secondary elevation appeared to
begin earlier in cur study. Haigh and Pater-
son(35) observed peak neutrophile counts on
the 26th and 41st days after 500-550 r. and
attributed this phenomenon to *‘a consistent
and exact duration of inhibition of precursor
cells. related to dose.” An almost identical
picture was observed in our monkeys in that
peak neutrophile and total leukocyte counts
were seen consistentlv on the 26th and 40th
days after 450 r (Table 1). The secondary

(GASTRIC JUICE

elevation of monocytes to supernormal levels
observed by Haigh and Paterson(5) was not
noted in our series.

Summary. Total body x-irradiation of
monkeys with 450 r resulted in significant de-
pression of leukocytes as early as second day
with maximal effect noted between 10-17
days. Erythrocytes were affected at a later
interval with maximum depression at 17-19
days post-irradiation. Recovery of leukocytes
and erythrocytes to normal levels was ob-
served between 3-3T3 months.

We are indebted to Jcann Sparks, Marilyn Fisher,
and Egen Nessal for technical assistance.
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Electrophoretic Fractionation of B;.-Binders in Gastric Juice from Patients

with Pernicious Anemia and from Controls.*

RacoNHILD (GULLBERG

(26009)

(Introduced by Leo M. Meyer)

King Gustaf V Research Inst., Stockholm, Sweden

The intrinsic factor (I.F.) of gastric juice
has not been chemically isolated. There is
some evidence that it may be associated with
Bi.-binding (1-4). although several B;.-bind-
ers without I.F. activity have been isolated
{5-8). as have substances with high I.F. ac-
tivity and a remarkably low B,.-binding ca-
pacity (9,10). However, whether or not LF.
actually binds Vit. Bjs, it seems to be inti-
mately associated with a Bys-binder in gastric
juice(4), which may accordingly be used to
trace I.F. The present study compares Bi.-
binders in gastric juice from pernicious ane-
mia patients with those from controls.

* Cooperation of Drs. B. Olhagen and P. Reizen-
stein is gratefully acknowledged. Supported in part
by Merck and Co.

Methods. Human gastric juice was col-
lected by a previously described method, with
in vivo neutralization of the acid juice to pre-
vent peptic autodigestion(11). Precautions
were taken to avoid extragastric contami-
nants. The fasting secretion as well as the
histamine, carbamylcholine chloride, and in-
sulin-stimulated secretions were investigated.
Within 3 hours after collection, B;,Co% was
added to the juice. In some cases total Bjs-
binding capacity of gastric juice was esti-
mated by a dialysis technic(12). In these
cases, amount of Vit. By» added for electro-
phoresis is expressed as percent of total bind-
ing capacity (Tables I, II). Following con-
centration and ultrafiltration through collo-
dion membrane for about 24 hours at -+4°C,
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TIG. 1. Acid gastrie juice.
retie strip. Amido black stain.
Same individual. Paper electrophoretic strip of gastric juice neutralized in stomach to pH 7.2.

la. Gastrie juice of pII 3, not neutralized. Paper eleetropho-
1b. Autoradiogram of la. Two B,,-binders are present. 2a.

Amido black stain. 2b. Autoradiogram of 2a. Two By,-binders are present.

FIG. 2. Gastric juice from patient with histamine-fast achlorhydria and normal Schilling
test (Table I, case 7). la. Fasting secretion. Paper cleetrophoretic strip. Amido black stain.
1h, Autoradiogram of la. Two B,-binders arc present, but slower component is only just vis-
ible. 2a. Carbamylcholine chloride stimulation. Paper electrophoretie strip of gastrie juice.
Amido black stain. 2b. Autoradiogram of 2a. Compared with fasting secretion, there is a
relative inerease of slower component. 3. Paper electrophoretic strip of diluted serum to show
localization of albumin. Amido black stain.

FIG. 3. Gastric juice from patient with histamine-fast achlorhydria and normal Sechilling
test (Table I, case 8). la. Fasting secretion. Paper electrophoretic strip. Amido black stain.
1b. Autoradiogram of la. Slower migrating B,,-binder is absent. 2a. Same juice as la and 1D,
incubated with erystalline pepsin at pH 2 at 37°C for 30 min. before addition of vit B,,. Paper
clectrophoretic strip. Amido black stain. 2b. Autoradiogram of 2a showing no appreciable
change of B,,-binder. 3a. Carbamylcholine chloride stimulation. Paper electrophoretie strip of
gastrie juice. Amido black stain. 3b. Autoradiogram of 3a. Two B,-binders are present.

FIG. 4. Gastrie juice from patient with pernieious anemia (Table IT, case 5). a. Carbamyl-
choline C1 stimulation, Paper electrophoretic strip of gastric juice. Amido black stain. b. Auto-
radiogram of a. Slower migrating B,,-binder is absent.

the juice was subjected to paper electrophore-
sis in borate buffer of pH 9.0 and ionic
strength of 0.12(13). Kodak Kodirex film
was used for autoradiography, with exposure
times of 4 to 7 days. The paper strips were

placed on the film unstained, since bound Bz
is released on heat-drying of the strips(1,14)
and is then washed out during the staining
procedure. Since it has been shown that pep-
tic digestion has different effects on various
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TABLE 1.

B,-Binders in Gastrie Juice from Aehlorhydria Patients with No Evidence of Per

nicious Anemia,

Added B, in
Ge of total

binding e¢a- Slow
Histamine- Mode of stimu- pacity of  migrating Fast Schilling test;
fast uchlor- Iation of gastric juice  Byy-binder migrating 48 hr urine ex-

Age Sex hydria gastrie glands [ (?LF. Bi,-binder  eretion (90)*

38 FS + Fasting + 4 + 33

53 Q -+ IFasting —+ ++ 20
Carbamyleholine 2 —++ +

IR Q -+ Carbamyleholine 21 + + 28

55 1 -+ Fasting 2 + ++ 30
Carbamyleholine 4 + ++

63 Q t Carbamyleholine + + 34

49 A t Tusulin + -+ 17

59 Q + Fasting (4 + 28
Carbamylcholine + +

10 3 + Histamine ; - + n
Carbamylcholine N + +

44 3 -+ Fastiug - + 28
Carbamyleholine + +

29 Q t Fasting -— + 39
Carhamyleholine + ++

>0 Q + Fasting dil (+) + 109
Carvhamyleholine 30 (+ 4 On control 140

With T. K. 51%¢
71 4 + Carbamyleholine — + 119%

With LLF. 24¢

* Normal, = 169 ; normal-borderlive, 11-15% ;

t Histamine test not pertormed.

Biu-binders(12), its effect on their electro-
phoretic mobility was studied. For the B,.
absorption test a modified Schilling technic
with carbamylcholine chloride stimulation was
employed(15). Material. 1. Fifteen con-
trol subjects with hydrochloric acid present in
the gastric juice. 2. Twelve patients with
gastric achlorhydria (present in 9 even after
histamine stimulation). but without evidence
of pernicious anemia. The Schilling test was
carried out in all twelve. 3. Nine patients
with clinically established pernicious anemia.
Five of these patients were subjected to the
Schilling test with or without LF.

Results. Two Bi.-binders were found on
electrophoretic fractionation of gastric juice
from controls neutralized in vive (Fig. 1).
The slower and anodically migrating Bi.-
binder was always present. The faster mi-
grating binder could not be demonstrated in
3 of the 15 cases, and even in the others most
of the vitamin was generally bound to the
slower component. However, less Bys was

pathologie, = 10%.

added than was required to saturate the bind-
ers. and it remains to be determined whether
the 2 binders have differing affinities for
\vlt B]:.

Two B.-binders were found also in gastric
juice from patients with acklorkydria and nor-
mal Schilling test (Table T, Fig. 2), but here
relatively less of the Vit. B;, seemed to be
bound to the slow component. In 3 cases the
slower component was absent in the fasting
secretion or in that following histamine stimu-
lation, but appeared following parasympa-
thetic stimulation (carbamylcholine chloride)
(Fig. 3). A relative increase of binding to
the slower component was noted in other pa-
tients following carbamylcholine chloride
stimulation (Fig. 2). These observations are
of interest in view of the known fact that
parasympathetic stimulation augments secre-
tion of 1.F.(16). The slower component ap-
peared to be altogether absent in one case.
This person had a borderline value in the
Schilling test and a normal one in the Schilling
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TABLE I1. B,,-Binders in Gastrie Juice from Pernicious Anemia Patients,

Added By in
% of total Sehilling test
binding ea- Slow 48 hr urine exeretion
Mode of stimu-  paeity of  wigrating Fast (%)
lation of gastric juice Bi,-binder  migrating — Without
Age Sex gastric glands (%) (1L.F.) By-binder LEF. With 1.F.
42 Q Fasting 46 - + 2 30
i Q Fasting 11 — + 1 19
Carbamylcholine 55 - + t
57 4 Carbamyleholine g - + D f
67 4 " 13 - + 0
36 a - + 15 o5
50 4 - +
82 9 ” — +
71 (§ 11 . +
72 & Fasting — +

* Normal, = 16% ; normal-borderline, 11-15% ;

pathologie, =< 10%.

t 13% with gastric juice from casc 4, Table T.

2

i 8% ”» 3 bl
test with I.F. (Table I, case 12).

In the gastric juice from patients with per-
nicious anemia the slower migrating Bio-
binder was invariably absent, whereas the
faster component was, in all cases, present
(Table II, Fig. 4).

Discussion. In normal gastric juice, two
B,o-binders have been demonstrated electro-
phoretically earlier but only the slower mi-
grating one seemed to have L.F. activity(3).
The present study shows that this B;»-binder
is absent in gastric juice from pernicious
anemia patients. The faster Bjo-binder mi-
grates somewhat slower than albumin (Fig.
2). Tt seems to have the same electrophoretic
mobility as the main serum Bie-binder in the
ai-globulin fraction(17). Grisbeck’s(3) sug-
gestion that this component of gastric juice is
a peptic breakdown product is inconsistent
with its invariable presence in achlorhydria.
Furthermore, peptic digestion did not seem to
make significant alteration in electrophoretic
pattern of the Bjo-binders according to some
preliminary investigations (Fig. 1 and 3).
The method described may well be serviceable
for in vitro assay of intrinsic factor. It could
be of value especially in early diagnosis of
pernicious anemia. Deficiency of the slower
migrating Bi.-binder may indicate that the
patient will eventually develop pernicious
anemia.

Summary.
vitro to human gastric juice.

Radiovitamin B, was added in
Paper electro-

case 2, Table I,

phoresis was done with ultrafiltrated juice,
and the strips autoradiographed. Two Bjs-
binders were found. The slower, anodically
migrating Bjs-binder was always present both
in normal gastric juice and in gastric juice
from patients with histamine-fast achlor-
hydria and normal Schilling test. It was in-
variably absent in pernicious anemia, where
only the faster component was found. In
some achlorhydria cases with normal Schilling
test the slower migrating Bi=-binder was iden-
tified following parasympathetic stimulation,
but absent in fasting secretion or in that fol-
lowing histamine stimulation. The investiga-
tion supports the view that the slower migrat-
ing Bjs-binder observed in electrophoresis of
gastric juice is related to intrinsic factor. It
is suggested that the method may be of diag-
nostic value.
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Artificial Tumors in Dog Bronchus and Their Implications in Production of

Experimental Emphysema.*
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(Introduced by J. M. Wolfe)

Depts. of dnatomy and Pathology, Albany Medical College, Union University, Albany, N. Y.

Farly diagnosis of pulmonary tumors by
X-ray studies is difficult. and endobronchial
lesions often go undetected until they occlude
the bronchial lumen with resultant distal atel-
ectasis. The original purpose of this study
was to produce lesions in experimental animals
that simulate endobronchial neoplasms and to
demonstrate these lesions by a broncho-
graphic technic recently described(1). While
the bronchographic study was being carried
out, it was observed that with increasing time
after the lesions were made, some of these ani-
mals showed evidence of chronic. progressive
pulmonary disease suggesting emphysema.
This report presents results of this initial ex-
periment.

Materials and methods. Two methods of
producing intrabronchial lesions in animals
were tried, (1) ligation of individual bronchi
to produce incomplete stenosis, and (2) injec-
tion of a plastic material to produce an endo-
bronchial mass which would partially obstruct
a bronchus. The first method was ineffective
in that the incomplete obstruction produced
by constricting ligatures did not result in a
demonstrable lesion and could not be effec-
tively studied by X-ray. This method was
discarded and the second procedure investi-
gated. To find a satisfactory plastic sub-
stance, studies were carried out on various
materials.  Preliminary observations were

* Supported by grant from N.ILH., USP.HS.

made with 4 different types of liquid plastics,
which were injected subcutanecusly into ham-
sters. Three of these plastics caused severe
inflammatory reactions, followed by varying
degrees of necrosis at site of injection. The
fourth material, 7.e., an acrylic resin emulsion
called Rhoplex AC-33, (product of Rohm &
Haas Co. of Philadelphia) produced little in-
flammation or necrosis and apparently acted
as a bland foreign body after hardening in
situ. This material is a milky liquid contain-
ing 46% solids and is miscible with water.
The Rhoplex was thickened by addition of a
sodium polyacrylate, Acrysol G.S., which is
supplied by the same company at 12-13%
solids in water solution. The latter is ex-
tremely viscous and may be handled more
easily if diluted with an equal volume of dis-
tilled water. When 10 ml of the resulting
mixture is added to 20 ml of Rhoplex AC-33,
a thick creamy emulsion is obtained, which
flows readily through a 25 gauge needle. This
preparation may be easily maintained for long
periods at room temperature if kept covered.
Large dogs were utilized for production of the
bronchial lesions. During thoracotomy, a lo-
bar or segmental bronchus was prepared by
clearing adjacent connective tissues, and 0.5
to 1.0 ml of the thickened acrylic resin emul-
sion was injected transbronchially and depos-
ited at the immediate sub-mucosal level. -Care
was taken not to puncture bronchial mucosa
and enter the bronchial lumen. This can read-



