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BLACKARD: INSULIN RECEPTORS

351
o—e PERIPHERAL CELLS
o==0 CULTURED CELLS (IM-9)

25}

MAXIMUM BINDING (PERCENT)

pH OF INCUBATION MEDIUM

Fig 3—Effect of pH on insulin binding to receptors. Maximum
binding refers to percent of *I-insplin bound to receptors in the
absence of unlabeled insulin. For peripheral cells 20 X 108, mon-
onuclear cells (14% monocytes) were used; cultured lymphoblas-
toid cells (IM-9) were used at 3.0 X 10° cells per ml concentration.

jects in Reaven and Olefsky’s study would certainly
contribute to the insulin resistance observed. The
return of receptor number to normal with chronic
sulfonylurea treatment’ might in similar fashion be
attributed to the reduced insulin concentrations in
well-controlled diabetics on chronic sulfonylurea
therapy.

Although the role of reduced insulin receptors in
the pathogenesis of diabetes mellitus is equivocal, a
rare diabetic syndrome recently reported is clearly
related to decreased insulin receptors.” In several
patients with other evidence of immunologic disease
associated with severe insulin resistance, an antibody

o——e NORMAL SUBJECT
o———0 PATIENT

Percent 251 Insulin Bound

° T ————
1 L J
S 10 10 100

[insulin] ng/.0.5 mi

Fig 4—Insulin binding to peripheral monocytes from normal sub-
ject and patient with antibodies to the insulin receptors. Details as
for Fig 1.

15

IM-9 CELLS PRE INCUBATED WITH
o——e HEPES

o———0 NORMAL SERA (I:2)
o——o PT. SERA (I:|00)

301

Percent 2% Insulin Bound

A 1O 10 100
[Insulin] ng/0.5 mi

Fig 5—Effect of serum preincubation on insulin binding to cul-
tured lymphoblastoid cells (IM-9). IM-9 cells were preincubated
with buffer, normal serum, or serum from insulin-resistant patient
for 60 min, washed twice, and resuspended in 0.5 ml buffer at final
concentration of 3 X 10° cells per ml. Binding curves were then
obtained on these cells.

to the insulin receptor has been demonstrated. Since
this report we at the Medical College of Virginia have
had the opportunity to study two patients with this
syndrome. One of the patients requiring over 2,000
units of insulin daily had a strongly positive antinu-
clear antibody as the only other manifestation of
autoimmunity; the second patient had a scleroderma-
like illness and required 1200 units of insulin daily.
Insulin binding curves by peripheral monocytes from
one of these patients is shown in Figure 4. That a
serum factor was responsible for the decreased bind-
ing was indicated by studies in which cultured lym-
phocytes (IM-9) were preincubated with the pa-
tient’s sera (1:100) and then used for binding studies
(Fig 5). Scatchard analysis (Fig 6) revealed the de-
creased binding to be due to a reduction in numbers
of insulin receptors. Studies, not shown, in which

IM-9 CELLS PRE INCUBATED WITH

o——e HEPES
o———o NORMAL SERA |2
o—o PT. SERA k00

B/F
w

M|n;|4141

P
2 4 6 8 10 12 14 16 18 20 22 24 26
ng Insulin Bound/! 3.0x10° cell

Fig 6—Scatchard analysis from binding data shown in Fig 5.
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20 TUCKER: INSULIN TREATMENT OF DIABETES MELLITUS

Plasma IRI (yU /ml)

150
100

07 19 15 19 23 03 07
Clock time

Fig 1—Maeal-to-meal and day-to-day variations in blood glucose
and immunoreactive insulin in a normal subject on two successive
days (solid line represents first day; interrupted line represents
second day). B = breakfast, L = lunch, Sk = snack, D = dinner,
Su = supper, E = exercise, one hour of walking.

B6 (mg /100ml)
o &

insulin is its binding to antibodies, with subsequent
release, which prolongs the insulin effect.

Lukens,® Forsham,” and others pointed out some
time ago that multiple injections of regular insulin
before meals, perhaps accompanied by one or more
injections of longer-acting insulin to control over-
night blood sugar, would more closely resemble nor-
mal physiology and would be likely to give better
control than a single injection of long- or inter-
mediate-acting insulin. Indeed it is doubtful whether
the medical profession did diabetic patients any favor
when some years ago it abandoned multiple insulin
injections in favor of the once-a-day injection of
longer-acting preparations. Once the diabetic public
became accustomed to the single morning injection it
was difficult to persuade patients to go back to mul-
tiple injections and, by and large, doctors have sel-
dom made the effort.

Recently there has been a renewal of interest in
the use of multiple injections of regular insulin to
accomplish more physiologic control, especially since
reports from Paris by Job et al® seem to indicate that
such regimens in juvenile diabetics result in better
control and in less progression of retinopathy. Also,
especially good control in pregnant diabetics with
multiple injections appears to result in lower infant

mortality and marbidity,® although better obstetrical
techniques for monitoring the pregnancy and timing
of delivery are equally important factors in the im-
proved putcome in these patients. Thus a number of
schedules of insulin administration have been pto-
posed as illustrated in Table 1. There is good ration-
ale for each of these programs in a given situation,
although it is unlikely that any one type of program
will be best for all patients.

Attempts have been made to define complicated
dosage schedujes even more rigidly. Lewis et al® rec-
ommend the following formula for insulin adminis-
tration for pregnant diabetics:

Morning NPH®
Morning reg. ins. = 2:1

Evening NPH®
Evening reg. ins. = 1:1

Morning total = 2 X evening total

I have tried this schedule with several pregnant dia-
betics with quite varied results. I think the reasoning
is right, but it should be remembered that no two
diabetic patients will respond in exactly the same

A B C
Transient  Normal Delayed
400t
300}
=
3200
g
(e 8]
100 \
L1111 |

] | | L1111
Time 6"'|2-6-l2-6m6°'Il2-6-|2-6¢n6°:|%6,-|2-6"

Meals 12112 t ¢t et t
Insulin ¢ ? 1
Injection

Fig 2—Blood sugar responses tq a single daily dose of NPH®
Insulin.
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Impossible to outline, uniess
diseased, distended or enlarged

the gallbladder, pancreas,

stomach, small intestine, trans-
verse colon and spteen.




A service to medical education

Excerpted from Volume 2
of the

Se. | S
on physical examination
of the abdomen

Normally palpable organs:
the edge of the liyer descending,
on inspiration, below the costal
margin (A); the lower pole of the
right kidney (B); the abdominal
aorta (C); the descending colon

and the sigmoid (D); the ascend-

ing colon (E); and occasionally
the bladder (though rising of
this organ beyond the pubis
does not necessarily indicate
disease).

Impossible to outline, unless
diseased, distended or enlarged
the gallbladder, pancreas,
stomach, small intestine, trans-
verse colon and spleen

from A. H. Robins:

The A H Robins G |. Series consists of six book
lets, designed to provide a quick, yet comprehen
sive review of basic procedures and practices in
G.l. medicine —with particular emphasis on the
phy lexamination as performed in the office or
at bedside. If you have teaching responsibilities
limited quantities are available: Part 1 —Inspection
Part 2 — Palpation, Part 3 — Percussion, Part 4 — Auscultation, Parl 5
Abdominal Pain and Part 6 — Diffe 3] Diag 5is of Abdominal
Disorders, Write to: The Medical Department, A H. Robins Company
1407 Cummings Drive, Richmond, Virginia 23220
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Donnatal!

each tablet,
capsule or 5 mi
(tsp.) of elixir
(23% alcohol)

each
Donnatal
No. 2 Tablet

Phenobarbital (Y4 gr]16.2mg
(warning: may be habit forming)
Hyoscyamine sulfate 0.1037 mg
Atropine sulfate 00194 mg
Hyoscine hydrobromide 0.0065 mg

(l2gr)324mg

0.1037 mg
0.0194 mg
0.0065 mg

H‘H-ROBINS

A H. Robins Company, Richmond, Virginia 23220

Indications: Based on a review of this drug by the NAS/NRC
andy/or other information, FDA has classified the following indica-
tions as possibly effective: adjunctive therapy in the treatment of
peptic ulcer; the treatment of the irritable bowel syndrome (irritable
colon, spastic colon, mucous colitis) and acute enterocolitis

Final classification of the less-than-effective indications requires
further investigation

—

Brief summary. Contraindicated in patients with glaucoma, renal or
hepatic disease, obsiructive uropathy (for example, bladder neck
obstruction dueto prostatic hypertrophy) or a hypersensitivity to any of
the ingredients. Blurred vision, dry. mouth, difficult urination, and
flushing or dryness of the skin may occur at higher dosage levels, rarely
at the usual dosage
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each tablet,
capsule or 5 each
(tsp.) of elixir Donnatal
(23% alcohol) No 2 Tablet
Phenobarbital (vagrjie.2zmg (Y2gr)32.4mg
(warning: may be habit forming}
Hyoscyamine sulfate 0.1037 mg 01037 mg
Atropine sulfate 0.0194 mg 0.0194 mg
Hyoscine hydrobromide 0.0065 mg 0.0065 mg

Indications: Based on a review of this drug by the NAS/NRC
and/or other information, FDA has classified the following indica-
tions as possibly effective: adjunctive therapy in the treatment of
peptic ulcer; the treatment of the irritable bowel syndrome (irritable
colon, spastic colon, mucous colitis) and acute enterocolitis,

Final classification of the less-than-effective indications require

/I'H'RDB!N-S

A. H. Robins Company, Richmond, Virginia 23220

further investigation . .

Brief summary. Contraindicated in patients with glaucoma, renal or
hepatic disease, obstructive uropathy (for example. bladder neck
obstruction due to prostatic hypertrophy] or a hypersensitivity toany of
the ingredients. Blurred vision. dry mouth, difficult urination, and-
flushing or dryness of the skin may occur at higher dosage levels. rarely
at the usual dosage. .
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