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III. DETAILED STUDY OF THE “NORMAL” GROUP
AND OF MISCELLANEOUS CLINICAL PATIENTS

In this article we present the results of the clinical response to each
of the various tests that we have carried out. The material consists
of the 100 so-called normal men, as well as a considerable number of
persons with diseases, chiefly exophthalmic goiter, glaucoma, diseases of
the skin and certain vascular diseases (Raynaud’s, Buerger’s, etc.).

In table 1, the identification number, age, sex, occupation, nationality
and clinical diagnosis of each person are presented. The identification
numbers marked with an asterisk indicate persons included in the group
of 100 so-called normal men.

METHOD OF PRESENTATION OF RESULTS

Since many different tests were made on each person, we proceeded
to study each reaction separately, and to permit a rapid survey of the
results, we adopted the following method: Results of each test for
the entire group were arranged in numerical progression. A chart was
made of this curve, and at the bottom of the chart we indicated the
location on the curve and the clinical classification of the individuals of
the group of 100 “normal” men. At the top of each chart, we usually
indicated the location and clinical classification of the patients, particu-
larly those with exophthalmic goiter and those with glaucoma. In
_addition to this chart, we made a tabulation of the twenty persons at each
of the extreme ends of the curve and endeavored to correlate the
results of other tests with the results of the one under consideration.

As the charts were all prepared in a uniform manner the first one—
the chart of the blister time—is explained in some detail.

BLISTER TIME

When one analyzes chart 1, a number of features immediately
present themselves. There appear to be proportionately more persons
with roentgenologic evidence of healed tuberculosis in the region of
the prolonged blister time with the cantharides method. The persons
with roentgenologic evidence of active tuberculosis also tend to have a
longer blister time. There are more of the persons showing cardio-
vascular renal changes in this end of the curve. This seems to apply
not only to the group with urinary changes but to those with changes
in the capillaries of the skin. Advancing age, increasing blister time
and more frequent cardiovascular renal injury are obviously associated
The patients with glaucoma, as might be anticipated, are at the end of



TasLE 1.—General Data from Histories of One Hundred and Seventy-Four
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13
2

40
48

49

42

Jewish

American
Jewisgh

Ameriean
Jewish

Jewish
American

German
American
Norwegian
German
Bohemian
American
German

American
American
German

German
Americun
Irish

German
German
Duteh
Irish
Austrian

American
Negro
Ameriean
German

Irigh

American
American
Amerfcan
Ameriean

German
Ameriean
Irish
Jewish
Polish
German
English
American

American
Ameriean
American
Ameriean

American
American
Italian
German
German
Germun
Swedish
Amerjean

American
English

German

Og¢cupation

Student

Schoolboy
Instructor

Instructor
Housewife

Painter
Student

Tnstructor

Painter
Janitor
Technicinn

Technician

Student

Carpenter
Clerk
Laborer

Clerk
Machinist
Machinist
Waiter
Laborer

Electrician
Laborer
Eleetrician
Cook

Porter
Housewife
Salesman
Laborer
Railroad worker

Clerk
Clerk
Miner
Druggist
Porter
Honseman

Machinist
Fireman

Steamfitter
Porter
Painter
Carpenter

Painter
Woodworker
Laborer
Muason
Housewife
Steel worker
Laborer
Fireman

Metal worker
Fireman

Housewife

* One of group of 100 “normal™ men.

Clinieal Notes
Out of school beeauge of “nervous break-
down"

Epilepsy and vasoneurosis

Nervous; healed tuberculosis; father has
Raynaud's disease

Normal

Nervous; cardiovascular renal eondition:
healed tuberculosis

Arteriosclerosis and myocarditis; syph-
ilis; died

Gastric uleer; mother died of exophthal-
mie goiter

Norma

Exophthalmic goiter

Healed tuberculosis

Exophthalmic goiter

Traumatic atrophy of muscle

Healed tuberculosis

Probably gallbladder disease; cardiovas-
cular renal condition

Healed tuberculosis

Exophthalmie goiter

Normal, but with marked deviations In
many tests

Healed tuberculosis

Normal, but examination not completed

Roentgenographie proof of active tuber-
culosis

Cardiovascular renal condition

Exophthalmie goiter

Healed tuberculosis

Healed tuberculosis .

Roentgenographic evidenee of active tu-
berculogis

Syphilis

Syphilis; lead poisoning

ealed tuberculosis

Urine contains bile pigment; subject pre-
sents & number of other abnormalities

Cardiovaseular renal condition

Exophthalmie goiter

Cardiovascular renal condition

Lpileptie

Changes in capillaries of the skin; healed
tuberculosis

Normal

Yardiovascular renul condition
Normal

Angioneurotic edema

Syphilis

Capillaries of the skin abnormal

Normal

ij'g[io)vascular renal condition (myoenr-

s

Normal

Normal

Cardiovascular renal condition

Inanition; died later at Cook County
Hospital (bronchopneumonia); fainted
during examination

Healed tuberculosis

Syphilis

Cardiovascular renal condition

Normal

Exophthalmie goiter

Healed tuberculosis

Normal

Cardiovaseular renal condition; probably
cirrhosis; myocarditis

Cardiovascular renal condition

Roentgenographic evidence of active tu-
bereulosis 3 years before; augioneurotic
edema

Postoperative hypothyroidism; on thy-
roxid extract, with basal metabolic rate
+31.5
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Age Nationality

American
Irish

American
Ameriean
American

American
Ameriean
Amerjean
American
American
American
Jewish

German

Scoteh
Scoteh
American
American
American
Ameriean
Trish
Ameriean

Ameriean

American
Ameriean
English

German

Canadian
Ameriean
American
American
American

Irish
American
Irish
Jewish
Ameriean

American
German
American
American
Ameriean
Norweglan
Norwegian
American
American

American
Ameriean

American
Ameriean
Ameriean
American

American
American
American

American
Irish
English

American
English
English
American

Oecupation

Hougewife
Butcher
Salesman
Musician
Carpenter

Fireman
Machinist
Fireman
Engineer
Porter
Draftsman
Student

Buteher
Cook
Laborer

Engineer
Clerk

Machinist
Painter
Machinist
Electrician

Elevator operator

Laborer
Fireman
Foundry worker
Tile setter
Exdentist
Chauffeur
Factory worker

Sailor
Mail sorter
Gardener
Student
Laborer

Laborer

Cook
Tronworker
Miner

Railroad worker
Laborer
Laborer
Laborer

Metal worker

Rancher
Laborer

Painter
Cook
Sailor
Clerk

None
Teamster
Clerk

Wool sorter
Butcher
Engineer

Telegrapher
Clerk
Stockman
Schoolgirl

Clinieal Notes

Exophthalmic goiter

Normal

Cardiovascular renal condition

Cardiovaseular renal condition

Cardiovascular renal condition;
regurgitation

Cardiovaseular renal condition

Normal, somewhat nervous

Cardiovascular renal condition

Cardiovaseular renal condition

nortie

Dwarf
Healed tuberculosis
Duodenal uleer; nervous; parents both

have high blood pressure

Cardiovascular renal condition; arthritis
deformans

Cardiovascular renal eondition

Normal

Syphilis

Changes in the eapillaries of the skin

Cardiovascular renal condition

Cardiovascular renal condition

Sensitized; drug addiet ?

Normal, but with many deviations in
examinations

Gastrie uleer; occasional peripheral vas-
cular spasms

Nervous; has tremor; urticaria in 1822

Cardiovaseular renal condition; pruritis

Cardiovascular renal condition

Normal

Cardiovascular renal eondition

Fever (bronchitis ?)

Nervous

Normal

Roentgenographic evidence of active tu-
bereulosis

Healed tubereulosis

Nervous

Cardiovascular renal condition

Nervous

Cardiovascular
fever

Normal

Healed tuberculosis

Cardiovascular renal condition

Normal, nervous

Cardiovascular renal condition

Healed tuberculosis

Healed tuberculosis

Eezema

Roentgenographic evidence of active tu-
bereulosis

Cardiovascular renal eondition

Roentgenographie evidence of active tu-
hjermlosis: cardiovascular renal condi-
tion

Healed tuberculosis

Cardiovascular renal condition

Cardiovascular renal condition

Roentgenographie evidence of active tu-
berculosis

Neurasthenia

Healed tuberculosis

Qardiovascular renal condition; syphilis
30 years before

Cardiovascular renal condition

Cardiovasceular renmal condition

Roentgenographie evidence of active tu-

renal eondition; hay-

Erculnsla; cardiovaseular renal eondi-
on

Cardiovasecular renal eondition

Urticaria

Arthritis; syphilis
Arthritis; pleural tubereulosis ?

* One of group of 100 “normal” men.
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164

165
166
167
168
160
170

17
172
178
174

Sex Age Nationality
F 43  Dutch

F 18 Hungarian
P M American
M 33 American
F 63 American
F 25  American
F 29 American
M 21 American
M 65 Irigh

M 66 American
M 66 Irigh

M (i1 Trish

F 50 Austrian
M 26 American
F 20 Jewish

M 67  American
M 26 Jewish

M 44 Italian

r (i1} Bohemian
M 27 Jewish

F 20 American
M 45 Irish

F 48  Negro

M 50 American
M 45 Hungarian
M 47  Lithuanian
M 71 Swedizh
F 40 American
F 19  Polish

= 67  American
M 385 Ameriean
M 67 Jewish

F 62  German
M 27 American
M 3 American
M 55  Ameriean
M 33 Ameriean
P %0 American
M 38 Ameriean
M 5 Bohemian
M i Ameriean
M a8 English

F 43 American
M 47  German
P 200  American
M 48 Cuban

M 52 Amerienn
M 24  Hindoo

F 77 Swiss

M 28 American
M . 27 American
F o6 Negro

F 23 Jewish

M 3 Greek

M 3%  American
F 50 Ameriean

Occupation

Hougewife

Housework
Hougewife
Instruetor

Housewlfe

Nurse
Housewife
Metal polisher
Janitor
Railroad worker
Janitor

Mason
Housewife
Student
Housewife
Carpenter
Tailor
Laborer
Housewife
Salesman
Stenographer
Laborer

Housewife
Muachinist

Carpenter

Carpéenter
Watchman
Sewing
Operator
Housewife
Salesman
Teamster
Housewife

Plumber
Farmer
Steel worker
Engineer

Housewife
Plumber

Butcher
Clerk
Shoemaker

Housewife
Railroad worker

Housewife
Salesman

Upholsterer
Student
Housewife
Physician
Chaufleur
Servant

Technician
Waiter
Instructor
Hougework

Clinieal Notes

Arthritis deformans; adenoma of thyroid
with hyperthyroidism

Purpura

Arthritis deformans

Normal; fatigue; numerous deviations
from normal in examinations

Carcinoma of thyroid; hyperthyroidism;
cardiovascular renal condition

Arthritis with mitral lesion

Exophthalmic goiter

Exophthalmic goiter

Cardiovascular renal condition

Hay-fever; cardiovascular renal eondition

Roentgenographic evidence of active tu-
?[erculosts: cardiovascular renal condi-

on

Qardiovascular renal condition

Exophthalmic goiter

Eczema

Generalized scleroderma

Cardiovascular renal condition

Nervous

Pellagra; cardiovaseular renal condition

Glaucomn

Frohlich's syndrome

Vitiligo and urticarin

Glaucoma; eardiovasenlar renal condi-
tion; roentgenographic evidence of
active tuberculosis; hay-fever

Glaucoma; eardiovascular renal condition

Brain tumor, Cook County Hospital;
syphilis 20 years before

Pellagra; cardiovascular renal condition;
syphilis

Pellagra; cardiovascular renal condition

Glaucoma; syphilis

Myasthenin gravis

Postencephalitie parkinsonism

Glaucoma; vitiligo; hay-fever

Nervous

Glaucoma

Postoperative exophthalmie goiter (no.

1)
Angioneurotie edema
Glaucoma; cardiovagcular renul condition
Glaucoma; ecardiovaseular renal condition
Pt;z}operative exophthalmie goiter (no.
Po;;operal[ve exophthalmic goiter (no.

1
Postoperative exophthalmie goiter (no.

Hodgkin's disease

Exophthalmie goiter

Glaucoma; cardiovaseular renal
tion; asthma

Glaucoma; ecardiovascular renal condition

Pt:iﬂ):operntive exophthalmie goiter (no.

condi-

P%;{aperntive exophthalmic goiter (no.

Glaucoma; syphilis; eardiovascular renal
condition

Glaucoma; ecardlovascular renal condition

Asthenia; eosinophilia

Glaucoma; eardiovaseular renal condition

Orthostatie albuminuria

Buerger's disease; syphilis

Glavcoma: diabetes; eardiovascular renal
condition

Urticaria (menstrual)

Raynaud's disease; syphilis in 1921

Cord tumor

Raynaud’s disease

* Dne of group of 10 “normal’ men.
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CLINICAL RESPONSE TO TESTS 59

the curve representing increased blister time; those with exophthalmic
goiter are at the end representing shortened blister time.

In tables 2 and 3, we present the details of the examinations of the
twelve persons with the shortest blister times and of the twenty-three
with a blister time of approximately fifteen hours. In practically all
other tabulations, we have selected the twenty showing the extreme
reactions.’

" From tables 2 and 3, the following conclusions seem warranted :
Of the twenty-three persons with a prolonged blister time (table 2),
twenty show roentgenologic evidence of arteriosclerosis, a positive
Wassermann reaction or urinary changes (90 per cent). In the group
with the shortest blister times there are none with arteriosclerosis, only
one with capillary change and four (25 per cent) with trace of albumin
in the urine.

The group in which blister formation is prolonged has a slightly
lower level of potassium and a lower K/Ca ratio. The Kromayer light
erythema time is longer, as is the reaction to ice. The persons are
much older. There are fewer vagotonic reactions to epinephrine and,
though the wheal due to the intracutaneous injection of epinephrine
hydrochloride is small, the flare is large.

It will be noted that the types of diseases of the one group are
different from those of the other group.

CAPILLARY PERMEABILITY

Permeability of the capillaries of the skin, as estimated by the
relative proportion of protein in a cantharides blister as compared with
the protein in the serum of the capillary blood, averages 62 for the
group of 100 “normal” men. In a previous study * of sixty-six normal
students in an age group of from 22 to 25, we found the average
permeability to be 68, and in another study * of a small group of young
women during the intermenstrual period, we found it to be 72.

The average for our strictly normal group is also 62. When we
examine chart 2, we find that a number of the normal persons are
grouped at the low end of the scale. In three of the four lowest,

1. Patients with exophthalmic goiter have not been included because we have
felt that the extreme changes associated with the disease might tend to distort the
averages.

2, Petersen, W. F., and Willis, D. A.: Capillary Permeability and the
Inflammatory Index of the Skin in the Normal Person as Determined by the
Skin Blister, Arch. Int. Med. 38:663 (Nov.) 1926.

3. Petersen, W. F., and Milles, G.: The Relation of Menstruation to the
Permeability of the Skin Capillaries and the Autonomic Tonus of the Skin
Vessels, Arch. Int. Med. 38:730 (Dec.) 1926.
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the examination of the capillaries of the skin revealed that the capillary
flow was sluggish or that the number of capillaries was diminished.
While, therefore, we cannot regard these persons as abnormal, the
change in the flow of the capillaries of the skin must be considered in
connection with their diminished permeability. On the other hand, we
note that the end of the scale representing higher permeability reveals -
more persons in whom distinct anatomic changes could be observed in
the capillaries in the form of granulations, marked dilatations, etc.

Healed tuberculosis (revealed by roentgen examination) is found
at all levels, but the cases in which there is roentgenologic evidence of
active tuberculosis are found at the normal or lower levels of permea-
bility. It should be emphasized that these cases are not necessarily
clinically active; in the clinically active cases, the tendency is toward
greater permeability with progression of the disease.* (In chart 2,
persons with roentgenologic evidence of healed tuberculosis other than
those of the group of 100 “normal” men are indicated by the cross in
the horizontal column designated “Healed Tuberculosis.”)

It will be noted that the arteriosclerotic or myocarditic (revealed by
roentgen examination) cases are equally common in both regions of the
scale, But of the eighteen persons with arteriosclerosis on the side of
lower permeability, only five have urinary changes, while of the seven-
teen on the side of higher permeability, ten have urinary changes.

There are, furthermore, nine with increased blood pressure (over
140), but without urinary changes, in the éroup of less permeability as
compared with four in the group of more permeability.

Capillary changes, i. e., granulations, occur in eleven in the group
below the average and in twenty in the group above.

Sensitized persons are reported in all the ranges.

The increased permeability coincident with exophthalmic goiter is
apparent,

In table 4, we have tabulated the results of some examinations of
the twenty persons with the lowest permeability and in table 5, of those
with the highest permeability (excluding those with exophthalmic
goiter).

When we examine the averages of tables 4 and 5, we find, of
course, that the persons with lessened permeability are older and
heavier.

INFLAMMATORY INDEX

The group with low inflammatory indexes is partly identical with
a series showing prolonged blister time, i. e., persons of advanced age,
with cardiovascular renal lesions or with other evidences of chronic

disease.

4. Levinson, S. A., and Petersen, W. F.: Am. Rev. Tuberc. 15:681, 1927,
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If we examine chart 3, we observe the piling up of persons with
arteriosclerosis, capillary changes and evidence of renal disease (albumin
or casts) at the low end of the scale. It may also be observed that
the majority of the patients with roentgenologic evidence of active
tuberculosis are found in the low range, where, too, there are more
persons with roentgenologic evidence of healed lesions. The patients
with glaucoma and the associated prolonged blister time are also in this
region.

The persons with high inflammatory indexes include those with
diseases of the skin (urticaria and angioneurotic edema) and, of course,
patients with exophthalmic goiter. It may be significant that none of
those with increased blood pressure (over 140, with or without renal
lesions) are found above the normal maximal range of 11.5.

When we examine tables 6 and 7, with the results of examinations
in twenty of the extreme cases, several differences become apparent.
The relation to permeability of the capillaries and blister time is, of
course, obvious. The group of persons with the low inflammatory
indexes are much older, their calcium levels are higher, their K/Ca
ratios are lower, their Kromayer light erythema times and their ice
reaction times are longer and their flares due to epinephrine and wheals
due to thyroxin are larger.

There are proportionately more sympatheticotonic persons among
those with low than among those with high indexes, despite the fact
that persons with cardiovascular renal lesions are found more frequently
at the low end of the scale.

CALCIUM, FPOTASSIUM AND K/CA RATIO

The relation of the calcium and the potassium and the K/Ca ratio
of the blood serum of normal persons, as well as of patients ill from
various diseases, has been studied with considerable interest in recent
years. The relations to the autonomic reactions, in particular, have
received much attention. Kylin,® as well as the Kraus school, showed
definite relations to asthma ® and hyperpiesis.”

In the previously published results of examinations of “normal”
persons, no evidence was presented as to their actual physical normalcy.
In our group of 100 “normal” men, only twenty could'actually be
as classified. The remaining eighty showed evidence of cardiovascular
renal abnormality, healed or active tuberculosis, syphilis, etc.

5. Kylin, E.: Acta med. Scandinav, (suppl.) 1:112, 1927,
6. Kylin, E.: Klin. Wchnschr. 6:1742, 1927.
7. Kylin, E.: Zentralbl. f. inn. Med. 48:431, 1927,
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Our determinations were made on fresh serum with the Clark-
Collip method for calcium and the Kerr modification for potassium.
The results have been tabulated in table 8.

Chart 4 may aid in making the conditions more apparent. It will
be noticed that the K/Ca curve commences with a low ratio of 1.12
in a young man (no. 132) 25 years of age (whose interesting series of
clinical manifestations of disease is described on page 74) and
reaches a high ratio of 3.22 in a man 52 years of age (no. 93), who
has had hay-fever each fall, is sensitive to halibut, shows x-ray evidence
of myocarditis and is short of breath on exertion.

When we analyze the K/Ca ratios of the so-called normal group
of 100, several interesting relations are to be observed.

Normal Persons.—In the first place, the actually normal persons
fall, with two exceptions, within the range from 1.7 to 2.4. One of the
two exceptions, with a ratio of 1.53, gives a markedly vagotonic reaction
to epinephrine, The other, with a ratio of 2.9, is apparently healthy
in every respect.

Persons with Roentgenologic Evidence of Healed Parenchymal
Tuberculosis and Syphilis—Of the seventeen persons with roentgeno-
logic evidence of healed parenchymal tuberculosis, who are otherwise
normal, eleven fall within the normal range, while seven of the nine
syphilitic persons are also included within these limits. Tuberculosis,
unless active, and syphilitic infection apparently do not materially alter
the status.

Persons with Active Tuberculosis—When one now turns to the
group with roentgenologic evidence of active tuberculosis, one meets an
interesting change. The average ratio for the entire group is 2.08, i. e.,
normal, but inspection of the chart will reveal that the ratios in the
active cases are all outside the normal limits. Five persons have low
ratios. Of these, one has albuminuria. These five all have low or
normal blood pressure. The other five are at the extreme opposite end,
with high K/ca ratios. Three of these have increased blood pressure,
one normal blood pressure with albuminuria and the fifth a history of
angioneurotic edema.

Persons with Cardiovascular Renal Lesions—The persons with
cardiovascular renal lesions are found scattered over the entire range
of the K/Ca ratio without any apparent relation to blood pressure, to
the degree of sclerosis of the larger vessels (made apparent on roentgen
examination) or to capillary changes. There are no true cases of pri-
mary hypertension in the group, there being only some with an increase
in blood pressure of from 140 to 170 (without changes in the kidneys),



TasLe 8—The K/Ca Ratios, the Potassium Values and the Calcivum alies of
One Hundred So-Called Normal Persons, as Well as of Patients with
Glaucoma, Exophthalmic Goiter, Etc.

Individual K/Ca Caleium, Potassium,

Number Ratio Mg, Mg.
18 Bozema genglbleed [ ... ianniiiiiiiineeisnnsvhe s IR 18.4 15
A0t CINARILION: “WOTEY v .oe s vassrssnovncs oins roawresaryenen o 13.8 17.4
83* Inanition; previous angioneurotie edema. .. ooiiiiins 1.28 12.6 15.9
G2 Aortie yeghrgltation oo o L 1.3 122 15.2
188  Beleroderma .......veceveeiinranes b o R e N e O (e 18.2 17.5
B R s I e o s e e s X 1.34 114 145
110* Edema under eyes; roentgonograpllic evidence of

DEaIOl LOBEPOIOEIE. .o vavcrivinivs vunsnsenrensresasspsrs 1.34 12.1 16.8
118 Arthritis; possibly tuberculosis of lungs................ 1.4 122 17.2
88* Roentgenographie evidence of active tuberculosis. ...... 14 0.4 13
112* Roentgenographic evidence of arterioselerosis........... 14 12.6 18
171  Menstrual artic8ra ......ccoviereencnas 14 12.60 179
173 Cord tUMOTr; WOITY...ccevveves- 1.48 12.7 18.7
17‘1 Normal (vagotonic reaction to epineplmne 1.48 12.7 18.2
Previous sensitization .........evseveerevassssos 1.4 10.8 15.6
"0' Arthritis deformans; arteriosclcrosls "Tephritis. .. 1.45 11.4 16.6
15t Htaled TUDEICRIORIN . oo e s st s e a s R 1.46 14.5 21.2
108* Roentgenographie evidence m’ nctiw: tubcrcu]osis.
ehronie ....... e R A R R S RS A Y 10.4 15.3
3* Healed tuberculoSis; DOIVOUS.......voevnseersrnnssneenas 1.47 1.1 16.7
45* Increased blood pressure} (had nephrltis as a result
Ch .V A T T e P S e 1.48 e 16.6
130" Nephritis; arteriosclerosis ..........cecvviieininnnnnns UG 1) 10.4 15.5
109 Nervoug; WoITY .......... A e R R 1.5 10.8 16.1
Increased blood pressure; changes in capillaries........ 1.5 11.4 17.2
HSTODIERRINN CROIBEIN S 0 oy e mebs w80 sy 630K se i el et 1.5 121 18.2
20* Roentgenographic evidence of active tuberculosis...... 1.58 114 17.4
134* Inecreased blood pressure; mephritis...................... 1.56 9.9 15.6
0 Increased blood pressure; changes in cnpilinries ........ 1.56 11.4 17.5
15* Healed tuberculogis ,........ e e e s e 1.56 191 18.8
111 Arteﬂosclerosls' old syphillk .o il 1.55 118 18.3
145 Changes in caplillaries; glaucoma; arthrftls' syphiiis 1.56 1.1 15.7
R O R o e e et 1.56 11.4 17.8
146 Myasthenin gravis; iGIOSYDCTASY.....................e.. 156 9.2 14.4
160 Sensitized; healed tuberculosis; Buerger's disease;
a1 e A e S S R P e la e L St 1.56 12.34 19.24
102* Roentgenographic evidence of active tuberculosis. .. ... 1.63 10.6 17.3
172 Sensitized; Raynaud’s disease; healed tubereulosis. ..., 164 12 21.8
129¢ Boentg&uographlc evidence of active tuberculosis; ne-
T SR R s e e M R B 1.65 11.5 19
135 Nervous; healed tuberculosis; nephritis. ........... 1.65 1.9 19.8
(1] Kervous' increased blood pressure; uleer; healed tuber-
cnloals ool S s e e e grignd L 9.6 16
65% Nephritis; changes i’ cspl]laries 1.67 9.8 16.4
106* Dilatation of aorta......... 1.69 11.2 19
127* Nephritis; healed tuberculosis. 1.68 a7 16.2
181 Exophthalmic goiter ....... 1.7 10.6 18
80* Nervous:; changes in eﬂpillaries. healed tubermllosis.
previously sensitized ...... 1T & 13.7
Changes in capillaries....... 1.73 10.8 18.7
‘m'f Dol s a s ; 1.78 10.8 18.7
78 Positive Wassermann reaction. 1.74 11.2 10.5
PR T T g v o e R 1.74 9.7 16.9
140  Nervous; worry 1.74 10.1 174
14% Nsphrit!r sensitized ........ AR E N R S can 1D 11.2 10.6
i et L R e i e 1.76 10 17.6
5% Increased BIOOA PIESSUTE ............ovisieeiesinsisses 108 10.8 19.2
79* Increased blood pressure; uleer; changes in cupiliariea 1.78 11.2 20
84* Albuminuria; changes in capllla.riea. .................... 1.78 10 17.8
150 Glavecoma; healed tuberculosis; hyaline casts.......... 1.78 12 21.8
165 Glaucoma: dilated aorta; nephritis..........cccoerevvnue. 170 10 17.95
144 Pella a; changes In capillaries...........covvnevnainen, 1.79 0.8 17.6
117 f litie arthritis .......... R S e via e A SR 1.8 9.2 17.5
85* Slight fever, unknown OXgiN.........cosirrrsisersrrsenes 1.8 10.6 19.1
74* Changes in capillaries,........... R e S 1.8 1 19.9
6 Nephritis; arteriosclerosis; myoearditis.........ooerere, 18 10.5 18.9
s ey ]S e e Al el Wy e by, 1.8 11.8 219
S0 Haalon TULareBEE: <0l it e by v s segell | L 0.2 16.7
2067 -~ Heglnd tubareIosiy oLl sl s T s e et 0 LB a 371
R G B v sl 00 oL 0,9 m A o R AT | 10.6 19.2
66* Arteriosclerosis; myoearditla' hya]lne AR e 1.82 1 20
118* Arteriosclerosis; healed tuberculosis..................... 182 10.2 18.6
63* Arteriosclerosis; healed tuberculosis............... e 1.83 114 20.9
128 Exophthalile golter .......ccccieesinnsarisasas 1.83 0.5 18.3
64* Normal; slghtly MeIVOUB.......ciuviiinsuniiiinrainnninan 1.84 9 16.6
o*  Helod TODATERIOBME ....cvoneerrareransmmsromssnynenersnss 180 0.6 17.9
76* Nephritis; dilated aorta; granular easts................ 1.8 10.8 20.2
103* Arteriosclerosis; MYOCATTIEIS ...osersesssrsrrsssrorenss 1.88 9.2 17.8
136 Pe]]aﬁra arteriosclerosis; changes in capillaries,...... 1.58 10 18.8
138 Frohlich syndrome (7); myocnrditls CNsicuiisiinnean: 18 10.6 19.9

* Indieates that the person is one of the group of 100 so-called normal persons.

+ Indicates that the person is apparently normal on examination.

¥ Changes in capillaries means increased dilatation or actual granulation and tortuosity
! Blood pressures of 140 or over are noted as inereased.



TasLE 8.—The K/Ca Ratios, the Potassium Values and the Calcium Valwes of
One Hundred So-Called Normal Persons, as Well as of Patienis with
Glaucoma, Exophthalmic Goiter, Etc.—Continued

Individual K/Ca Caleium, Potassium,

Number Ratio Mg. Mg.
168 Orthostatic albuminuria ........eveeeenrserarsnsrnrrsnss 1.88 0.4 17.7
43*+ Normal ........... 1.80 9.2 10.4
164 Nephritis; glaucoma' syph!l[tle AOFEIEIS. s e . 1.80 8.7 16.54
189 Urticaria; vitiligo; changes in ecapillaries................ 1.9 0.7 18.4
167 Glaucoma; arteriosclerosis; changes in capillaries. ... .. 1.9 12 22.72
16 Exophthalmie goiter; healed tuberculosis; changes in

0y 1 P PSS S L o ) 1.0 114 21.6
39* Syphills ... ...l 1.0 9.4 18
PR CATIRRIORMBIORIE. . i i e e S e e e 1.98 88 17
128* Arteriosclerosis; healed tuhercutasls, albumin. changes
I RRDIRTIAN e T 1.93 10.2 10.7
68* Healed tubereulos[s A 1.94 8.8 174
e (M uE - T R M S e S 1.04 10 10.4
L NOTB] e N R e i R g 1.95 0.6 18.8
115% Arterloselerosis; albumin .........c.coeven 1.95 7.8 15.2
142 Neoplasm (syphilig); arteriosuierosis...........'........ 1.95 0.4 18.3
180 l\eoplasm 1) ) T S e 1.96 11.11 21.86
161 Glaucoma; albumin; changes in’ capillaries.............. 1.96 0.7 18.08
160 Glaucoma: healed tubereulosis; asthma................ 1.98 10.86 21.6
120 Purpura; changes in capillarfes........ e S s B T ; 1.00 10 10.9
174  Raynaud’s disease ? : 2 10.8 21.5
158 Hodgkin's disease .. 2 9.33 18.53
147 Epidemic encephalitis 2 9.8 10.7
71*  Arteriosclerosis . 2 88 17.5
67 Dwart ........ 2 8.8 17.6
52¢ Healed tuberculosis 2 104 20.9
8*t Normal .. 2 10.5 21
1 NETVOUS ..civvercniisissrssssases - 2 121 24.9
2 Epilepsy;: angloneurosi® .........cveivaievessanansracnsain 2 12.9 26.1
#  Exophthalmic goiter; changes in eapillaries............ 2.04 11.5 2.5
152 Angioneurotic edema; hyaline casts......c.covvveeiannns 2,06 9.8 m.1
101* Healed tuberculosis; eczema .......... 2,06 0.4 19.4
96* Arteriosclerosis .......... e e s o e 2.07 8.2 17
94*t Normal ....... 2.08 8.4 17.5
1563 Glaucoma; hrltis "healed tuberculosis. .............. 2.08 ] 18.7
119  Adenoma of t yrod ...................................... 2.1 ] 18.7
ZA% Hoaled toDOroMOlE .. .ioriirrinsrnrareravassnssissnsnre’ 118 1.7 24.8
27 Syphilis; lead poisoning........ 214 10 2.4
88  Anpgioneurotic edema; changes in’ eapmaries A T ¢ | 0.8 21
58 Exophthalmic goiter ......cccveereiecreceracrsrccnscacrns 2.15 12 25.9
5 Hea tuberculosis ...... 216 11.9 25.7
I WORINAT | o s srsvasrasins 2.16 i .2
36* Albuminuria ......... 217 12.1 26.3
123  Carcinoma of thyroid "arteriosclerosis 217 9.2 20
I8 HXODDENAIe  FOR . ovemomensaramr s vonss s annds i 217 8.23 17.9
28" Healid tuberettlosls .....cccvmresnsnsssansnssassnnnsronsrs 219 15.1 28.6
28* Healed tUbDercRIOBIB . ...oviiianinncaiaiioneaa 217 11 4.1
l?n Diabetes, ete.; glaucoma; inereased blood pressure..... 22 10.6 23.71
Exophthalmie goiter; healed tuberculosls.............. v 221 10.9 24.1
7S’+ Normal e e R A A AR .23 8.4 18.8
187  Glaucoma; a!humlnurlu ..................... S SR s 2.24 8.1 18.2
L g i T e s e P e 2.26 10 2.6
121 Increased blood pressure; nr:hritis detormans ......... 2497 80 2.2
166 Eosinophilia of unknown origin.........oeveuenns 2,97 9.1 201,66
49* Hyaline eastE ......;.-escisines 2,90 11 25.2
107*  Arteriosclerosis; myocarditis 2. 8 18.4
BERERORHAl o, S i et ga 2.8 8.2 19
&7*f Normal ., 2,32 B4 19.5
92* Neurosis . e 2.82 8.4 19.5
30+ Arteriosclerosl inereased blood preasure.............., 2.31 10.% 2y
a1* Art.erloscierosl.s changes in capillaries; alhumlnurlu.... 2.35 7.6 17.6
07"t Normal {nervous) 2.37 B4 20.9
100% CHOgIsA TUDEMOIONE. . .. onenrrsrr oo se s pn s s 2.38 9 21.5
SE NOWERL i anniks R R e § 2,89 10 23.9
114* Tubereulosis; arterluselerosis. uephritls.. ...... R 8 19.2
5&*1 e N LA U L 2.4 114 274
Honled TUDRICUIOBIE .. ciivisvnnannnsnsiurensinnsisssssshane 2.4 10.1 24.6
95" Healed tuberculosis .......... R Ak e aa 241 7.8 18.8
13* Healed tuberculosis ................ ) L s 248 0.6 23.8
148 QGlaucoma; vitiligo; arteriosclerosis.........cvieinnusvans 25 2.7 24.3
AT HaslnY SODERDIOBIE. oo ai i s ona s as g ie b sy 2.51 10.4 26.2
21* Albuminuria; changes in capillaries.........oevienenenass 2.51 10.2 5.6
5* Tuberculosis; has had sngioneurotic edema............ 2.52 0.8 23.6
51 Exophthalmie goiter ........cvevceeies 2.68 10 2.8
25* TMuberculosis; albuminuria ........... o L L - 2.6 1.1 28.8
140 Glapeoma; tuberculosis; sensitized................i00. 2,61 11.4 20.7
0% BYDIIHR o siiiaiaes sasssih o uaanssias a s 2.61 10.2 26.6
B8 EDIEDPAIE o reuccrrnsnorosnees sasegsnossonsssesssanesseesess 2.73 9.5 26.1
32* Increased blood pressure................ AR AT . 203 9.5 26.1
e A R T e T e S 2.87 2.6 7.6
#* Changes in capillaries.............. T e 2.80 9.6 27.7
e e o R R s i NS 2.9 87 25.2
81* Arteriosclerosis; myoenrditls prurItls................... 3.07 84 5.8
104* High blood pressure; tuberculosis; arteriosclerosis.... 3.9 T4 229
55* Albumin and hyaline casts; bealed tuberculosis........ B 8 24.9
98* Bengitlzed: myoearditll ... iiiieciieninisearrasiinanes 3.2 7.6 245
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but these are all in persons of advanced age. With one exception, the
members of this group all have sthenic hearts.

“Nervous” Persons—The so-called nervous group seems, without
doubt, to be associated with changes in the K/Ca ratios. One must,
however, consider the possibility that the changes in the ratios are
secondary to the nervous conditions rather than the cause of these.
Perhaps some of the symptoms (feeling of weakness, etc.) may be
sought in an alteration of the salt balance. These cases include the
following :

Case 86.—A foimer dentist, American, 50 vears of age, had always been the
most nervous one of his family, A sister had exophthalmic goiter, The patient
had an attack of angioneurotic edema when a dental student. He used alcohol
excessively, The death of a child precipitated a “breakdown.” He lost his prac-
tice and his family, and became “down and out.” He worked occasionally as a
janitor.

It may be noticed that the sugar and the globulin were increased, the total
protein was low, the muscle reactivity was increased and the reaction to epinephrine
hydrochloride was vagotonic  The weight/length ratio was diminished.

Case 90.—A mail sorter, 30 years of age, complained that since the year
previously he got “rattled” easily and was nervous. He was extremely sensitive
to venipuncture. The family history was negative. The patient reacted markedly
to epinephrine with a tremor and a feeling of discomfort. The weight/length
ratio was diminished. The intracutaneous reactions to morphine and epinephrine
(the flare) were increased; those to thyroxin were diminished. The capil-
laries of the skin were reduced in number,

CasEe 173.—A highly successful and intelligent American business man, 40 years
of age, with cord tumor, had suffered from incidental worry for two yvears. The
family history was negative other than that the mother was nervous and died
from tuberculosis. 3

The K/Ca ratio in December, 1927, was 1.57 (calcium, 13.5; potassium, 21.3).
The K/Ca ratio in May, 1928, was 1.43 (calcium, 12.7; potassium, 18.17), The
sugar was 80, the globulins were diminished, the skin resistance was low, the
bload pressure was low and the pulse rate was high. The patient reacted strongly
to epinephrine. The weight/length ratio was diminished. The intracutaneous
reactions to epinephrine were increased; flares due to morphine, thyroxin and
caffein were absent.
~ Case 3—A highly intelligent Jewish chemist, 25 years of age, had been
nervous for several years. The father suffered from Raynaud's disease.

The patient’s reaction to epinephrine was vagotonic. The weight/length ratio
was normal. The intracutaneous reactions to thyroxin and caffein (wheals and
flares) were diminished,

Case 109—An American spinster, 42 years of age, spent much of her time in
bed because of “weakness.” She had a unilateral ovariectomy fifteen vears pre-
viously. She menstruated normally. She complained of palpation, nervousness,
weakness and excessive perspiration. One sister had an exophthalmic goiter." The
mother, 72 years of age, was nervous, with a blood pressure of 160.
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The reaction to epinephrine was slightly sympatheticotonic, the weight/length
ratio low (140), the skin reactions to ice and the Kromayer light faint and the
intracutaneous reactions to thyroxin (flares) increased.

Case 135.—A Jewish tailor, 26 years of age, was nervous. The mother died of
“shock” following an air raid during the war. The patient had lost 15 pounds
(6.8 Kg.) during the last year. The reaction to epinephrine was vagotonic. The
weight/length ratio was low. The urine showed granular casts. The capillaries
of the skin showed granulations. A healed parenchymal tuberculosis was revealed
by the x-rays. The globulins were increased. The pharmacologic skin reactions
to epinephrine and morphine (wheals and flares) were reduced; the wheals due
to thyroxin and caffein were increased, and the flares were absent.

Case 69.—A Jewish medical student, 22 years of age, alert and intelligent, had
a duodenal ulcer and was nervous. He had an occasional tremor. His blood
pressure was increased. The mother was nervous and had high blood pressure
(210) ; the father was nervous and had high blood pressure (175). The patient
felt weak when blood was drawn. He gave a marked reaction to epinephrine; he
felt ill, had a headache and turned pale, and the vascular reaction was markedly
sympatheticotonic. The weight/length ratio was low. The pharmacologic skin
reactions to epinephrine and thyroxin (wheals and flares) were increased; the
wheal due to caffein was increased.

Case 80.—An American electrician, 30 vears of age, was nervous and had a
tremor. He became nervous in 1924 after an explosion in a salt mine. He had
urticaria in 1922,

The reaction to epinephrine was not marked. The reaction to the Kromayer
light was marked and the capillary permeability was high. The resistance of the
skin to electric current was high. The weight/length ratio was normal. All
flares due to the pharmacologic substances employed in the intracutaneous injec-
tions were increased. The wheal due to epinephrine was diminished and that
from thyroxin was increased. The capillaries of the skin showed beginning
granulations.

Case 149—An American plumber, 35 years of age, had had financial reverses,
and was nervous and sleepless. The family history was negative, except for
tuberculosis.

The reaction to epinephrine was not marked. The Kromeyer light erythema
time was shortened, the skin resistance was high and the weight/length ratio was
relatively low. The serum globulins were practically absent. The pharmacologic
skin reactions to epinephrine were negative, the flares due to other intracutaneous
injected substances were reduced or absent and the wheal due to thyroxin was
increased.

Case 1.—A Jewish medical student, 23 years of age, who had a “nervous break-
down"” a year before examination, felt weak and had a tremor.

The reaction to epinephrine was marked, the sugar was increased and the
Kromayer light, ice and blister reactions were delayed. The weight/length ratio
was low. The intracutaneous injection of epinephrine hydrochloride and morphine
left the skin unchanged; the wheal and the flare due to thyroxin were increased.

Caste 92—A Jewish medical student, 23 years of age, was nervous and unable
to concentrate, and had a feeling of weakness and an occasional tremor. He had
bowel movements once or twice a week; he sweat easily. The father died from
hyper‘nephroma; the mother had periarteritis nodosa (?). The reaction to
epinephrine was marked. The blister time and ice reaction were delayed. The
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reaction to the Kromayer light was faint. The skin resistance was increased. The
weight/length ratio was normal. The intracutaneous reactions to epinephrine and
morphine were normal. Those to thyroxin were increased.

The K/Ca Ratio—In one of our examinations of this material in its
relation to the vascular reaction to epinephrine ® it was found that a
small group of outstandingly sympatheticotonic persons had low K/Ca
ratios as compared with the vagotonic ones. We mentioned, however,
that many exceptions were observed.

It is apparent that certain disturbances closely associated with a
vascular supply are definitely associated with an alteration of the
K/Ca ratio. These manifestations take the form of lesions of the
skin, lesions of the gastro-intestinal tract, respiratory diseases (hay-
fever, asthma, etc.), glaucoma, etc. A change of the K/Ca ratio may
influence the permeability of the endothelial cells, which would result
in instability and a probable tendency to sudden alterations producing
not only edema but other local disturbances of cell function with
pruritis, sclerosis, atrophy, etc. Such a change may also involve the
contractile mechanism of the wvessels including both capillary and
arteriole and arterial elements, through the autonomic nervous supply.

It seems probable that the higher centers may play a role in this
vegetative reorientation. Our results make it evident that the majority
of the so-called nervous persons have a low ratio. In this change,
the calcium is less involved than the potassium; the calcium may range
from high to normal, but the potassium is usually found to be low.

We have the impression that this may result from mental dis-
turbances. It is difficult, however, to determine whether mental
disturbances precede the change in the chemical blood picture or follow
as a result of it. Tomasson,® in a series of carefully conducted exami-
nations of persons with psychic disturbances, found that the K/Ca ratio
showed alterations before the onset of the mental upset. Certainly, a
mere examination of the calcium is insufficient to supply us with the
necessary information. In view of the close connection between the men-
tal state and the functioning of certain of the endocrine glands, the
change in the K/Ca ratio with change in the mental condition should not
surprise us.

It seems probable that it is the abnormality of the ratio rather than
its change in any one direction that brings about functional vascular
disturbances and with this certain manifestations of disease. Thus, one

8. The Relation of the Reaction to Epinephrine to the Potassium/Calcium
Ratio and to Other Ratios, Article IV, p. 121,

9. Témasson, H.: Blodets Elektrolyter, etc.,, Copenhagen, Levin & Mungs-
gaard, 1927.
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may examine the history of two persons who are, respectively, at the
bottom and the top of the K/Ca scale.

Cast 132—A medical student, 26 years of age, alert and intelligent, had a
K/Ca ratio of 1.12. He was the son of a physician. When 12 years of age, he
had severe attacks of hyperacidity and dizziness with vomiting, These attacks
would occur intermittently several times a month and usually lasted a day; they
were relieved by food. The attacks became milder until 1918; then they became
more severe. He was free from them at the time of examination. In 1919, he
had a severe attack of hiccup, which lasted for forty-eight hours. From 1918
to 1921, he was bedridden with tuberculosis of the right lung. During the course
of the tuberculosis, he suffered severely from night sweats. He had hay-fever
from the time that he was a young boy until 1919, when it disappeared, and at
various times in 1918 he suffered from urticaria. In 1920, he had influenza, asso-
ciated with a mastoiditis. Since 1919, he had had ulcerative colitis with the
possibility of a duodenal ulcer. For one week in 1919, he had diabetes insipidus.
During the past three years, he had had hypo-acidity. At the time of examination
he was apparently well, except for chronic eczema on hoth hands. Physical exami-
nation revealed no marked changes.

The x-ray picture of the chest was practically negative. However, he had an
eosinophilia of from 10 per cent to 14 per cent, and stated that he had never been
able to alkalinize the urine, despite large doses of bicarbonate.

Case 93.—An American laborer of Irish extraction, 53 vears of age, rather
alert, intelligent and somewhat irritable, had a K/Ca ratio of 3.2, He had always
done heavy work. He was a periodic drinker until four years before. He had
had hay-fever and asthma all of his life. He was attacked by these in the fall,
and he stated that he was sensitive to ragweed. For the past fifteen years, he had
been sensitive to halibut. X-ray examination revealed evidence of a myocarditis,
and he complained of shortness of breath. The family history was apparently
negative.

Calcium.—The lowest amount of serum calcium, 7.4 mg. per hundred
cubic centimeters, occurs in a patient (no. 104) with roentgenologic
evidence of active tuberculosis and a coincident high blood pressure;
the largest amount, 14 mg. per hundred cubic centimeters, occurs in a
patient with healed parenchymal tuberculosis. The actually normal
group have a range of calcium values from 8.2 to 12.7 mg.

In Table 9, some of the observations on the twenty persons having
the highest levels of calcium (averaging 12.7 mg. per hundred cubic
centimeters) have been tabulated. The corresponding observations on
the persons with outstandingly low levels of calcium are tabulated in
table 10. In order to facilitate comparison, table 11 brings together
the averages for the group with high levels of calcium, the group of
100 “normal” men and the group with low levels of calcium.

In chart 5, the normal ranges of the calcium levels are presented.
The persons with healed tuberculosis are more frequently in the normal
range or the high range, while those with roentgenologic evidence of
active tuberculosis are scattered. There appears to be no correlation of
these conditions with the cardiovascular condition.



TasLe 9.—The Results of Examinations of the Twenty Persons with the Highest
Levels of Serum Calcium
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TasLe 10.—The Results of Examinations of the Twenty Persons with the Lowest
Levels of Serum Calcium
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The groups with high levels of calcium include none of the persons
having active tuberculosis, but include a number of persons with skin
disorders, as well as those with peripheral vascular changes—sclero-
derma, Raynaud’s disease, Buerger's disease, etc. A number of out-
standingly sympatheticotonic persons are included, but vagotonic types
also occur.

In general, the carbon dioxide tension is reduced ; the sugar, the skin
resistance, the pulse rate, the wheals due to epinephrine and thyroxin
and the permeability of the capillaries are increased; the ice reaction
time is prolonged, and the blood pressure is lower than in the group with
low levels of calcium.

The group with low levels of calcium, on the other hand, includes
two persons with active tuberculosis, an increased number of arterio-

TasLe 11.—Comparison of the Averages Obtained for the Groups Showing High
Levels and Low Levels of Calcium with the Averages Obtained for
the Group of One Hundred Normal Men
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sclerotic persons (as proved by roentgen examination), as well as more
normal persons. There are, too, apparently more persons of the vago-
tonic type in this group, thirteen of the twenty giving such a reaction.

Potassium.—The highest potassium value, 29.7 mg. per hundred
cubic centimeters, is found in a patient with glaucoma, hay-fever and
roentgenologic evidence of active tuberculosis; the lowest 13.1 in a
person with roentgenologic evidence of active tuberculosis, The range
for the actuall'y normal group is from 16.6 to 27 4.

In tables 12, 13 and 14, some of the observations on the group with
high levels of potassium (averaging 26.5) are recorded. In table 13,
the corresponding observations on the group with low levels of potassium
(averaging 15.1) are recorded. For purposes of comparison, table 14
brings together the averages of the groups with the high levels of
potassium, the group of 100 “normal” men and the group with low
levels of potassium.



Tavre 12.—Results of Examinations of the Twenty Persons with the Highest
Levels of Potassium

Individual Number

Diagnosis

140 Glaucoma; tubercu-
losis; sensitized
ulosis........ 28.8

23 Healed tuberculosis 28.6
56 Tuberculosis........ 28.6
141 Glaucoma. .. ....... 28.2
B Ohanzea in eapil- 27.7

18 S.?Dh!lla............. 27.6
B0 Normal............. 274

26 Syphilisi.cicvvissea. 268
36 Albuminuria..,..... 28.8
47 Healed tuberculosis 26.2
32 Arteriosclerosis..... 26.1
33 Epllepsy....cun.ue.. 261

2 Epilepsy.iiasecasass 261
SSExophthalmic 25.9

goiter
81 Arteriosclerosis; 25.8
myocarditis
GlExo phthalmic 25.8
goiter
5 Nervous. ........... 26.7
21 Arteriosclerosis..... 25.6
35 Normal....... s vare D

§ Potassinm, Mg.

Combining Power

Carbon Dioxide
¥ Sugar, Mg.

556.6

2

BREA

Muscle Reaction

B
L]

wew

b dr
1.6

B i G Skin Resistance

cooe o ©
28

=
—
(=]

Avernges and totals... 26.5

o
=
o = SR
H 2 w B
= %o 25
- -
o = B
s s2E -2
b= ) g
ta =4 L
=g 29 ®E
= 58 o=
§ 2= by
802 == =
= = e

40 Vagotonic 18

20 Sympatheti- 21.2
cotonie

28 VYagotonic 17.2

16 Vagotonic 17.2

16 Vagotonie 17.4

25 Vagotonle 18

35 Sympatheti- 19.2
cotonie

15 Sympatheti- 24.8
cotonie

85 Vagotonic 19.6

20 Vagotonic 208

15 Vagotonie 21.6

25 Vagotonic 23.6

12 Sympatheti- 20
cotonie

.. Sympatheti- ....
cotonie

26 Vagotonic 19.6

45 Vagotonie U4

.. Sympatheti- 19.2
cotonic
Vagotonic ....
Vagotonie 23.2
Vagotonic 22,8

E[&Eﬁ:

14V, 68. 2

(Diameter, Mm.)

= bo

w gszq o =% Epinephrine, Wheal

Blood
Pres =
sure mw
—— AR
e = af
= B & =
S & Es=
&= =2 g0
w A/ A&
100 70 68
140 80 57
102 58 67
124 88 61
18 | ..
184 78 56
04 72 66
128 W 71
92 48 T2
14 50 68
188 64 62
144 8¢ 6o
122 66 73
100 68 69
124 60 75
144 63 59
124 50 97
132 02 T2
140 84 62
108 78 b4
121 70 65

TasLe 13.—The Resulls

...
=
Logl o Inflammatory Index

-

A |
9.7

6.7
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88 Tuberculosis........ 13.1
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62 Aortic regurgita- 15.2
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60 Nervous............ 16
109 Nervous......... o | 5 |
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In the group with the higher levels are three patients with roent-
genologic evidence of active tuberculosis, two with syphilis, two with
glaucoma and two with epilepsy. The reaction to epinephrine is pre-
dominantly vagotonic. The group with the low levels includes the
“nervous” persons. In this group eleven react vagotonically.

As compared with the group having low levels of potassium the
group having the high levels reveals higher Co, combining power, more
sugar, larger wheals due to epinephrine, smaller wheals due to thyroxin
and a higher inflammatory index. The reaction to ice is delayed.

TasLe 14.—Comparison of the Averages Found for the Groups with High and
Low Levels of Potassium with the Averages Found for the Group
of One Hundred “Normal” Men

e
5 SR g
B u g8 a E & 2 FE Bood . g
p . =M s & E S, B 28 Press B
SIS R €T & = $8 &y By BUE Ry &
E E == =w % W 2, BE S5 M N
P - an 2 & ?-'.E g8 4 a E E v = '35’- B
2 B o » 2 & E 6 B8 B8 98 T ¢ SE B
E £ £2 § & g mg g8 58 58 g & fes =
= e 829 2 2 =2 g=w &8 B> =
B oOa B R S g g e R £ 2 R 3
Group with high
level of potassium 20 265 58 M 29 035 24 42 20 98 121 T0 65 10
Group of ‘“‘nor-
mal"” men.......... 100 204 0677 71 382 046 19 182 1.2 124 62 82
Group with low
level of potassium 20 151 552 70 27 0.63 185 112 184 131 123 63 B

SUMMARY AND CONCLUSIONS

An examination was made of the serum calcium and potassium of
100 so-called normal persons. Of this group, twenty were regarded as
actually normal on careful examination.

The K/Ca ratio from 1.7 to 2.4 we regard as normal. Persons with
roentgenologic evidence of active tuberculosis are at the extreme ends
of the scale. Those with vascular changes in addition to the tubercu-
losis have the higher ratios. Among abnormal persons, glaucoma and
exophthalmic goiter produce no marked deviations from normal. “Ner-
vous”’ persons have low ratios.

The normal calcium range was found to be from 82 to 12.7. In
the group with the high range are the persons with diseases of the
skin, as well as those with peripheral vascular disturbances, such as
scleroderma, Buerger’s disease, Raynaud’s disease, etc. These persons
tend toward the sympatheticotonic type.

The normal potassium range extended from 16.6 to 27.4. The group
with low levels of potassium includes the “nervous” persons.
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TOTAL PROTEINS

Serum proteins for the normal as well as abnormal groups varied
from a low of 6.33 per cent in patient 86 (nervous) to a high reading
of 9.87 per cent in a case of so-called Buerger’'s disease (syphilitic).
For the strictly normal group, the range was from 7.5 to 8.5 per cent.
Patient 17, classified as normal, but with an abnormal K /Ca ratio, etc.,

TaBLe 15—The Results of Examinations of the Twenty Persons with the Lowest
Concentrations of Protein

CO2 Weight/ Basal

Individual Protein, Combining Length Metabolic
Number Mg. Diagnosis Power Ratio Rate
&6 G.38 oo sk oy B R S T S 55 176 6.4
145 655 Glaucoma; syphilis..........ccocieiiveinvaniiae 50.4 166 19
85 6.66 Fever, uDKNOWD OTIgID...vvvevrreerrvssresanen 56.9 187 188
140 6.77  Tuberculosis; glaucoma..........c.oevvniunnn.. 55.6 o -
60 6.87  Cardiovascular renal condition............... 56.6 220 il
116 T 905t R e 65.1 195 9
67 7 B e T e R T T T h ey LS 56.9 195 32
118 T Tuberculosis. BELRRIIE. L e .2 164 =11
ik T TEEEIRRBEL i s s s s 0.6 187 7.9
30 .07 Arterioselerosra ................................ 62.5 175 —6
139 7.10 N e e e B0 176 b
123 7.16 Carcinoma of thyrofd..........cccovveiuaranns 52.4 263 48
110 7.20 Healed T o e AR AR St 51.2 160 49
11 7.20 thalmie olter. ................ 58.1 195 42
24 7.20 Haa tubern S . b3 219 1
101 7.20 57.4 191 31
92 7.20 Nervous 56.8 210 —1
O 7.26  Oardiovascular renal condit 03.4 243 a
182 7.30 Eeczema...... e eas wa i 40.3 234 —1.2
161 7.30 Glaucoma 49.4 171 +16

TaeLE 16.—The Resulis of Examinations of the Twenty Persons with the Highest
Coneentrations of Prolein

0= Weight/ Basal

Individual Protein, Combining Length Metabolie
Number Mg. Dingn.osfs Power Ratio Rate
160 DET Busrger's dIBeABR. ... .... i b5.1 i +7
164 9.66 Glaucoma; BYDDIHE....cuuiiaaerrsrirmsaneissnas 56.6 223 —4.7
136 9.428 PHIRETE .. o civisinsinssvivsnisnrinentristnes 57.9 180 20
75 9.3 Cardiovascular renal condition............... 61.6 243 +2.5
at 9.14 D R e horsew s W b W N 3 o) 6.6 247 —17.9
125 9.13 Exophthalmie golter.........cceecvnivaninnies 85.5 197 58
170 8.92 GIARCOMBA. L .oo vt vaeivainn G P R 5.5 170 +33
5 (e T S L VN R .30 210 ;
32 8.80 Cardiovaseular renal condition............... 5.1 190 +22
146 8.80 Mpasthenia ............................... 7106 192 + 1.8
0 T.87 3 T N ruis 57 20 —15.2
i 872 Nommmal(?).......v.iinusns 50,1 214 —11
167 8.7 Glaucoma; nrterioscll.'rosi 47.9 158 —13
117 8.7 Arthritis; syphilis..... 52.4 195 -7
40 8.7 Changes in eaplllaries 55.7 201 22
1 8.7 Glapeomsa.,......vue . 56,6 151 18
10 8.70 Healed tuberculosis............... 59.4 230 —12.4
08 8.66 Healed tuberculosis............... R 51.1 217 258
171 8.66  Arthritis deformans......... AT 6.8 204 11
6 8.66 Cardiovascular renal condition............... 53.1 257 1.3

is again unusual in having a somewhat higher protein concentration,
8.75 per cent. We do not regard this as normal. The twenty persons
with the lowest concentrations of the entire series are tabulated
table 15 (average, 7 per cent).

The twenty persons with the highest concentrations are presented in
table 16 (average 8.9).
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A table of comparison with the normal is given in table 17. There
are no obvious correlations other than those indicated, and these are
by no means striking. A graphic presentation has been prepared in
chart 6.

TasLe 17.—Comparison of the Averages Found for the Groups with High and
Low Concentrations of Protein with Those Found for the
One Hundred “Normal” Men

COz Weight/ Basal
Combining Length Metabolic
Group Power Ratio Rate
Group with low level of protein...................o.oo 54.8 197 415
Group of 100 “Dormal” MeN.......iciveieirsinesiasannin BT.7 217 + 8
Group with high level of protein..........c.ccovvieinnas 57.1 210 + 6

In general it will be observed that in the group of 100 “normal”
persons, both active and inactive tuberculosis revealed by the x-rays is
scattered over the entire range. The cases in which there were cardio-
vascular renal disturbances more frequently showed the higher concen-
trations. This is true of the cases in which glaucoma is present as
well.

GLOBULINS

The range of globulins for the entire series is from 0 to 90 per cent.
For the actually normal persons, the range is approximately from 20 to
45 per cent (with an albumin/globulin ratio of from 5 to 1.2). It may
be noted from the curve in chart 7 that two normal persons (nos. 17

TasLe 18.—The Results of Examinations of the Twenty Persons with the Lowest
Amounts of Globulin

Reaction to Reaction to
Epinephrine Thyroxin
Indi- P A \ —— A
vidual ‘Wheal, Filare, ‘Wheal, Flare,
Num- Glob- Diameter, Radius, Diameter, Radius,
ber ulin Diagnosis Mm. Mm. Mm. Mm.
149 0 NeIVOU i srinr s idis s nsnine e ale iy 20 0.7 19 0
158 0 Edema; glancoma; nephritis............. 22 6.5 18 0
144 2 Arteriosclerosis; pellagra; changes in
it o f Tl L E AR © A0 W e, RN 14.4 11.6 15 0
154 3 Arteriosclerogis; glaucoma; changes in
Ty L e e s e by A 23 10 26 0
173 O TRELR o e iy 1111 ) ot G T e S e 21 125 18 (1]
166 8 Eodlinophllih.....cocnveroennrsasernanrasnns 17 11.5 18 0
138 11 Frohlich’'s ayndrome ().....co00eeniunass 23 2.5 17 B.5
168 13 Orthostatle albuminuria,................ 18 16 14 0
150 15 Glaucoma......... B oy e homec s e 17 14 16 0
1685 18 GIAUCOMA......c.ivuerrrrrrsassnrsssaersas 16.8 13 12,5 0
b R R e e e e 20.6 10.2 20.6 10.4
49 17 Cardiovascular renal condition.......... 124 10.2 4.2 3
158 17 Hodgklh's dieease. .. ....xvcsemnsrvrrsias 19.2 11.3 23 ]
59 o T S T St AR e 22 7.2 15.6 8
139 R b T R e R T s R e 16 11 14 12.5
25 19 Tuberculosis (x-ray evidence)............ 21.2 12.2 9 152
142 19 Tumorof the braln......ccvvvevsararrores 18.6 8.7 17 1]
169 20 Buerger'sdisesse................. cean 208 1 18 0
164 e E T ¢ P P e S R S 18 147
21 20 Cardiovaseular renal condition 23.2 12.6 72 2.6
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and 59) are slightly below and three (nos. 41, 29 and 43) are at the
upper margin, Of these persons, no. 17 has been noted previously
because of his deviations; of the three with high globulin, no. 29 has
a trace of bile in the urine and no. 43 a decrease in the number of the
capillaries of the skin.

TasLe 19.—The Results of Examinations of the Twenty Persons with the Highest
Amounts of Globulin

Reaction to Epinephrine Reaction to
A

Indi- ’ — Thyroxin:
vidual Wheal, Flare, Wheal,
Num- Glob- Diameter, Radius, Dismeter,
ber ulin Diagnosis Mm, Mm. Mm.
133 U T e S e e e
115 60 Cardiovascular renal eondition.........cc0vvus 172 6.2 14.2
130 60 Cardiovascular renal condition; arteriosclero-
L S S e AR R e e 20 54 14.2
24 60 Healed tuberculosis..........covveinrrnenvansss 16.8 126 G.6
102 00 TUDEYONLIORIR. .. o roe i e oy v o 23.2 T4 g
128 866 Cardiovascular renal condition; sensitized.... o 14.4
145 56 Glaueoma; Wassermann reaction +........... 18 13.6 16
27 52 Lead poisoning; Wassermann reaction +.....
42 50 Cardiovascular renal condition; myocarditis.. 19.2 1.8 9.2
43 1 b AR NN AU SR - 22 T4 10
108 50! PUBErERIOBIE: . s s i e e 18 2.4 14.8
84 50 Cardiovascular renal condition................ 164 8.4 10.1
120 =IO s R B R e G R A R A R 21.2 72 121
29 B OTIRLS 2% s vh s s SRR A A R T N A 2.8 9.8 T2
11 B0 Normal.......... e LA e L IV DN e B 24 13.2 6.2
kil B0 TEIREE. o rveis i i s e mission e e R a v e AR 10.2 0.4 8.2
101 45 BeREIBIOO.. .« i i e R s e v 19.6 7 mn
104 A5 "DaDeTTOloRIS. . | s 20.8 6.2 12
a3 R R R F A 20 12.6 5.4
100 48 “~Healed tubercillosls. . ... ccoiasinnisananonoasns 18.8 8.6 12

TanLe 20.—A Comparison of the Averages Obtained for the Groups Showing Low
and High Values of Globulin

Reaction m‘Epinwhr{ne Reaction to

’ ~  Thyroxin:
Glob- Wheal, Flare, Wheal,
ulin, Diameter, Radius, Diameter,
Group G Mm. m. Min.
Group with low lavel of globulin............... 12 19.2 113 16
Group with high level of globulin.............. 50 18.7 8.3 10.6

In chart 7, it may be observed that the persons with cardiovascular
renal lesions tend to accumulate at the high end of the scale of the
globulin, as do the patients with active tuberculosis.

In table 18, we have tabulated the results of some examinations of
the twenty persons with the lowest values of globulin and in table 19
of those with the highest values. In the latter group, it is of interest
to note that the patient with generalized scleroderma had the highest
amount.
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KROMAYER ERYTHEMA TIME

When the skin of the forearm is exposed directly to the light
of the Kromayer lamp for thirty seconds, and the time from the
beginning of the exposure to the appearance of the erythema deter-
mined, a considerable variation in the time, as well as in the intensity
of the response, is found.

TasLe 21.—The Results of Examinations of the Twenty Persons Showing the
Most Rapid Reactions to Kromayer Light

- =
= o N 8 S g
= 4] = o 7 ﬁ f E
- = = = @ - g =
= - = o = = = ~ -t
8 - g = = E: @ < a0 W
= L B = & = o i ol k=
“ g 28 8 =2 3“ ¢ B g & HE E
E SESp e ¢ E s R B as e
= B 2= s =2 E 8 8 o =
= y g= B A 2% | 8. B ¢ g 3
z 828 3 E2 &4 =d 8 8 33 ©
< 2 Etow & =) ad Z® & ¢ BS &
g Diagnosis Ba 8 M = 2 B & o = &
45 Cardiovascular renal 6 54 90 20  Vagotonic 204 104 5 Dark 3/4 b54.3
condition brown
116 Urtlearia............. 3.5 60 17 9 Vagotonic 204 5 4 Brown 1/2 53.1
66 Cardiovascular renal 6 78 13 1.3 Sympatheti- 20 102 35 Light ©&§/6 53.1
condition; arterio- cotonie brown
sclerosis; myocarditis
33 Epllepsy.c..caveecisin 7.5 78 10 —18 Sympatheti- 20 54 8 Dark 1 54.5
cotonic brown
100 Healed tuberculosis.. 6 53 @ —1.6 Vagotonie 188 12 3 Blond 1 58.3
152 Angioneuritic edema; 4 73 18 48 Vagotonic 26 9 3 Dark 1 3.4
sensitized brown
158 Hodgkin's disease.... 15 61 4 +37 Sympatheti- 19.2 28 ... Dark ;| 57.8
cotonic brown
142 Tumor of thebrain.. 7 54 7.7 +05 Sympatheti- 186 17 5 Dark 1 ]
cotonie brown
168 Drt]lc;statfc albumi- 6 75 12 —9 Vagotonie 18 14 ... Brown 1 55.6
nuria
117 Syphilitic arthritis... 6 61 10 —7 Sympatheti- 192 20 § Dark 1 52.4
cotonle brown
60 Cardiovascularrenal 8 .. ... 0 Sympatheti- 19.2 21 4.5 Light 1 56.6
condition cotonie brown
149 Nervous....:s..saeses 10 54 54 +5 TVagotonle 20 19 4 1:;;11'1: 1§ 65.4
rown
7 Cardiovascularrenal 6 70 11.6 -7 Vagotonie 19.2 154 4.5 Light 111/10 57.9
condition ] rown
46 Inanition............. 6 & 10 +18 Syr{lpaitbetl- TLY ERT L e 11/6 36.2
cotonie
160 Asthma; glaucoma.. 15 66 44 +168 Vagotonle 16 20 ... ....... 11/6 627
112 Cardiovascular renal 6 54 9 <4106 Vagotonie 224 98 4 Dark 11/6 &9
condition brown
111 Cardiovascularrenal 6 57 9.5 +31 Sympnatheti- 2 108 5 Dark 11/6 55.8
condition cotonie brown
120 PUFPULE- L. .oiaiihes 6 8 13 —5 Sympatheti- 21.2 121 ... ....... 11/ 522
cotonie
48 Byphilim. .......0000ss 6.7566 97 +8 Syut]paithl‘ti- 1.2 8§ AS AwamEae 11/4 58.3
cotonic
32 OQOardiovascularrenal 6 60 10 422 Vagotonie 236 98 35 Brown 11/4 5.1
condition

* Indieated on a scale of 1 to 10, 1 being white and 10 “light negro.”

Investigators have previously determined that in the white race, the
reaction is influenced by, but does not wholly depend on, the degree of
pigmentation of the skin. It is known that constitutional factors play
a role, and in the most practical field, i. e., the treatment of tuber-
culosis by light, it is common knowledge that a patient who does not
react promptly and with production of pigment usually is not benefited
by irradiation.



TasLE 22.—The Results of Examinations of the Twenty Persons with the Slowest

Reactions to Kromayer Light

et
-] a 0 a
» = S - = 5 z
g E- Z = 8 . @ e | i
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E He 7 = s E f 9 2% w
> & g B | IE 2z NS o
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= s B = E &5 58 =H B & EZ
= = g0 = = == BR =8 & 3 = =]
8 Diagnosls 2 d 8 &5 = m B & © td 5]
133 Scleroderma.......... o T 2 Sympatheti- .... .... & Black Did not 50.2
cotonie appear
34 Changes in eapillaries 7.25 58 7.7 13.6 Vagotonic 18 7.2 3.5 Black .} 56.4
40 Cardiovascular renal 6 66 11 71 Sympatheti- 124 42 35 Dark 6 581
condition cotonie brown
1 Nervous........«s wiis 8 BB Bb 7 Sympatheti- 20 132 4 Brown 5§ (.5 ]
cotonie
63 COardiovascularrenal 7.5 71 9.4 0.60 Vagotonic 2 122 4 Dark 2 62.4
condition; arterio- brown
sclerosis
099 Healed tubereulosis.. & 73 8.1 —8 Vagotonic 204 122 3.5 Blond 41 574
107 Mpyocarditis; arterio- 9 58 64 —66 Vagotomic 208 134 4  Light 1 55.2
selerosis;  cardio- brown
vascular renal con-
dition ]
127 Cardiovascular renal 13 50 88 —35 Sympatheti- 184 154 6 Brown 4 659.1
condition cotonie
77 Sensitized............ 9 B 10 +7.9 Vagotonic 14 10 & Dark 14 60.6
brown
79 Uleer (cardiovascular 15 86 57 —15.2 Sympatheti- 192 8.2 25 Black 4 a7
renal condition) cotonie
128 Cardiovaseularrenal 15 58 88 —I18 Sympatheti- .... 144 6 Dark 1 581
condition; sensitized totonie brown
110 Healed tuberculosis.. 7.5 54 7.2 ...... Vagotonic 208 12 4 Blond 4 57.2
2 Epilep8Y¥...cceeeviersee T 00 98 —11 Sympatheti- .... .... 4 Blond 3 50.6
cotonie
78 Normaliicaiciivesne T 86 31X —0.62 Sympatheti- 196 124 85 Light S 627
cotonie brown
18 Healed tuberculosis.. 8 70 87 +42 Vagotonie .... .... 3 Brown 3% 584
20 Normal (bile pigment 65 70 10.7 5.5 Sympatheti- 28 72 4.5 Dark 3 601
in urine) cotonie brown
50 Normal........ceeess 8 71 B8 21 Sympatheti- 24.8 104 4 Light 3 64.9
cotonic brown
85 Fever, unknown origin 6 06 0.3 <188 Vagotonic 172 142 2 ]:{‘srk 3 56.9
ToOwn
75 Cardiovascularrenal 9 60 6.6 <425 Vagotonic 204 10 55 Dark 3 61.6
condition brown
5 Cardiovascularrenal 6 61 100 <420 Sympatheti- 158 92 25 Blond 3 58.1
condition cotonic
TavLe 23.—A Comparison of the Averages Obtained for the Groups with Fast and
Slow Kromayer Lamp Erythema Times with Those Obtained for the
Group of One Hundred “Normal" Men
i = 5
= " 3 = =
Ha 2 B 3§ 2 g
S w e B = a &
aH o Bn 8 2 = E = |
5 B B B ] 2 : = =
8= B E& 2 2 T g = B
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=4 25 g — T = ]
-._2_ 3 Eﬂ = g .EE ;E E =
25 2 =9 g o z2A Z=A — o
Group = | & = = = & & (5]
Group with short erythema time......... 1 71 66 10 +7 20 138 4 56
Group of 100 “normal” men............. < 2 s e 82 48 W2 12 . 51.7
Group with long erythema time.......... 3 85 66 83 43 10 10.9 4 584
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In our series of cases, we have roughly estimated the pigment con-
tent of the skin in each case by comparing it with a series of filter
papers stained with varying dilutions of Bismarck brown. A scale from
1 to 10 was used, 1 being white and 10 approximating the color of the
skin of a light negro.

The color of the hair was noted as: blond, black, dark brown, light
brown and brown.

During the course of our examination of 100 so-called normal
persons, it was shown that the prolongation of the erythema time was
associated with a longer blister time, a lowering of the inflammatory
index, a low basal metabolic rate, high CO, combining power and a
lessened wheal due to epinephrine.

When we examine the group of 100 and the clinical material, as
well, we find that the shortest time (45 minutes) was noted in
patient 45, a man 39 years of age, with a vagotonic reaction to epi-
nephrine and a history of urticaria twenty years previously. His blood
pressure is 162 systolic and 114 diastolic (when 4 years of age, he had
scarlet fever with involvement of the kidneys). The pigmentation of
the skin is 5, and the hair dark brown.

On the other hand, two persons did not react at all. One had
scleroderma ; the other had an exophthalmic goiter, and had a fairly
dark skin (pigment 6) and dark brown hair.

Our truly normal group had a range of erythema time from 75 to
195 minutes.

We have grouped the twenty persons with the shortest erythema
times (average 1 hour) in table 21; and we present the twenty with
the longest erythema times in table 22. For purposes of comparison,
in table 23, we include with the averages for these two groups the
averages for the 100 so-called normal men.

It appears that pigmentation, as such, plays comparatively little
role in the relative rapidity or delay in the appearance of the Kromayer
light erythema. Other factors with which the inflammatory index
seems associated are probably of more importance. The CO, com-
bining power and the endocrine status, particularly a difference in the
wheals due to thyroxin are, perhaps, concerned.

Blondness per se is not important. In the group showing delayed
reactions, we find four blonds and in the group showing rapidity, none
at all.

BASAL METABOLIC RATE

In the introduction, we pointed out that determinations of the basal
metabolic rate on a group of nonhospitalized workmen without a possi-
bility of recheck affords a most unsatisfactory examination. We were,
however, forced to accept this condition for our group of 100 “normal”
men. Our average of -8 is evidence of a lack of absolute rest,
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and the probability exists that, in some cases, food or stimulants had
been taken in the morning before the examination.

We have prepared two tables, one including those persons with low
basal rates (table 24) and a second including those with extremely
high rates (table 25). In this latter table, we have retained the results
of the examinations of persons with exophthalmic goiter, contrary to the
practice followed in the other tables of results. It will be noted that
those with low rates have longer blister times, higher levels of calcium
and lower K/Ca ratios, longer Kromayer reaction times and greater
skin resistance. They have slower pulse rates and are slightly heavier.
The subcutaneous injection of epinephrine hydrochloride shows that, as
far as the effect on pulse pressure is concerned, the group with the
low ratios has an increase of 415 per cent as compared with -8 per
cent of the group with the high ratios, but that there are more
sympatheticotonic types in the latter group. The intracutaneous injec-
tions indicate that the group with the high ratios has smaller flares
due to epinephrine and larger flares due to thyroxin.

Examination of chart 8 indicates that the group with roentgeno-
logic evidence of active tuberculosis has higher rates. There is no
apparent connection with the cardiovascular renal condition.

RESISTANCE OF THE SKIN TO ELECTRIC CURRENT

The resistance of the skin to electric current varies from a “low” ol
0.07 megohms to a “high” of 6.1. The average for the entire group of
100 “normal” men is 0.40,

IFor the actually normal persons, the range is approximately from
0.15 to 0.45 (average 0.33). Two of our normal group fall outside
these limits, patients 29 and 78. These persons have repeatedly been
found at the extremes or beyond the normal range, patient 29 bheing
the one in whom a trace of bile was found in the urine.

In table 26, the results of examinations of the ten persons with the
lowest skin resistance are tabulated, and in table 27, those of the ten
persons with the highest resistance.

Chart 9 shows the curve of the skin resistance. It will be noted
that the majority of the persons with roentgenologic evidence of active
tuberculosis are on the side of low resistance. There appears to be
nothing characteristic about the persons with cardiovascular renal condi-
tions ; the persons with glaucoma are scattered over the entire range.
On the other hand, the persons with exophthalmic goiter appear to be
on the side of low resistance.



TaBLe 26—The Results of Examinations of the Ten Fersons with the Lowest
Resistance of the Skin to Electric Current
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TasLe 27.—The Results of Examinations of the Ten Persons with the Highest
Resistance of the Skin to Electric Current
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WILLIAM F.

MUSCLE REACTIVITY

PETERSEN

AND

SAMUEL

A,

LEVINSON

Hopman *° has sought to establish the fact that the muscle irritability

may be used as a criterion of the autonomic status of a person at the
time of examination. In general, it has been assumed that the vagotonic
person inclines toward alkalosis and, therefore, shows a greater irrita-

TavrLe 28—The Results of Examinations of the Twenty Persons with the Highest
Reactivity of the Muscles
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* One of group of 100 “normal"™ men.
bility. We have not been able to find any such correlation. Goebel

and Hillenberg '* were unable to confirm
acidosis of pregnancy, Adersberg and Klafter * found a distinet
increase in irritability.

Hopman’s conclusions. 1In the

10. Hopman, R.: Klin., Wchnschr. 5:1553, 1926,
11. Goebel, F., and Hillenberg, S.: Arch. f. Kinderh, 78:1, 1926.
12. Adersberg, D., and Klafter, E.:

Klin. Wechnschr. 6:2091, 1927,
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When the tables of the results of the examinations of our extreme
cases are examined, we find a distinct difference in the types of cases
comprising them, as well as marked differences in the blood chemistry.
Thus, it will be found that in the group with the greatest irritability
are included a number of persons with roentgenologic evidence of active

TasLe 29—The Results of Examinations of the Twenty Persons with the Lowest
Reactivity of the Muscles
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45* 7.4 Cardiovascular renal condition 543 166 148 028 317 84 Vagotonic 162
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15* ¢ Healed tuberculosis.,............ 57.6 188 15 019 210 60 Sympatheti- 128
cotonie
bt R o v S e e e e 691 182 143 0.22 216 66 Vagotonie 130
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cotonie
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75* 5.4 Cardiovascular renal condition 616 192 1.78 038 243 77 Vagotonie 146
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62* § (Qardiovascular renal condition 568 152 130 015 221 64 Vagotonie 140
64" 5 NOrmal; DErvOUS....ccecevassins 56 166 1.8 022 208 64 Vagotonic 112
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cotonic
g2* 5 Cardiovascular renal condition 624 209 183 065 190 60 Vagotonle 116
6.58 Averages and totals............. 571 181 1.8 030 224 71 15V.,58, 134

* One of group of 100 ‘‘normal” men.

tuberculosis, as well as sensitized persons. In the group with the lower
irritability are many persons with cardiovascular renal lesions and
increased blood pressure (tables 28 and 29).

The persons with the greatest irritability have more serum potassium,
higher K/Ca ratios, greater skin resistance and higher pulse rates and
are somewhat lighter in weight.
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CLINICAL RESPONSE TO TESTS 97
REACTION OF PULSE PRESSURE TO EPINEPHRINE

On page 121, we report an analysis of the present material when
the results of the reaction to epinephrine (subcutaneous injection of
0.5 cc. of epinephrine hydrochloride, 1 to 1,000) are estimated wholly
on the increase or decrease in the svstolic blood pressure. There, we
point out that when we select a group of ten of the most markedly
sympatheticotonic persons and compare them with the ten most
markedly vagotonic persons, the sympatheticotonic ones have higher
calcium levels, but lower K/Ca ratios, shorter Kromayer lamp erythema
times, lower blood pressures and CO, combining powers, lower weight/
length ratios and somewhat greater wheals due to thyroxin, and greater
flares due to epinephrine and thyroxin.

When we examine tables 30 and 31 containing the results of the
examinations of the twenty persons showing the greatest and the least
reactivity to epinephrine based on the percentage of increase or
decrease in pulse pressure for one hour following the injection, we, of
course, deal with a somewhat different group of persons. In both
instances, we deal with persons who give either a primary sympathetico-
tonic or a vagotonic systolic reaction, but inclusion in this group will
depend rather on the sustained character of these reactions.

The blister times for the sympatheticotonic group so constituted are
longer, the levels of calcium are somewhat higher, the blood pressures
are lower, the levels of the blood sugar are higher and the persons are
not so heavy. The flares due to epinephrine and the wheals due to
thyroxin are larger.

In our former study of this material, we found that the low K/Ca
ratio which Kylin assumed for the sympatheticotonic group was appar-
ent only for a relatively small, selected group, while many of the
persons with a distinctly sympatheticotonic type of reaction had high
ratios. It should be noted that with the present classification, the differ-
ence in the ratio which Kylin postulates does not appear. In general,
however, the sympatheticotonic group has a higher level of calcium.

Chart 11 reveals the wide range of our normal persons, as well as
of the persons with cardiovascular renal conditions. In the latter group,
however, certain differences do appear. Those with low blood pressures
and positive evidence of changes in the urine appear at the vagotonic
end. Patients with exophthalmic goiter, as might be anticipated, are
found toward the sympatheticotonic end.
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CLINICAL RESPONSE TO TESTS 101

CO, COMBINING POWER

The average CO, combining power of the serum of the 100 “normal”
men was 57.7. The range for the strictly normal persons was from
52 to 65. Chart 12 indicates that all the persons in the healed tuber-
culous group are uniformly distributed over the normal range; the per-

TasLe 32.—The Results of Examinations of the Ten Persons with the Lowest
CO: Combining Powers

!.-;
ok 2 o
Ty o o
g A& & 808 =g
& I 1 = @ 2
g ' ;a' & = B > = <!
= H 3 @ 2 2 g & B =
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5 8 e § 83 & & 5. X W
E = & £ ®8 & =5 3§ cSg EE
g 8 o = g@m 2 ad AR =8 =5
a8 © Dingnosts & o = E = =" = =
188 ADB EpEaB. .. iosilliaiiaaiisa 15 134 10 234 18.4 0.4 13.4 &
107 470 GlAUCOMB.yvereissasnscnsrsonss 2.7 12 5 158 17 .2 15 (1]
7. dRT TUrtieardX.... coccscronnssranrense 17.9 12.6 20 16 175 10.5 18 0
161 494 GIADCOMA.....cvrivmmrnssmnrmmns 18 92 12 171 14 13 13 1]
106 49.5 Cardiovascular renal condition 19 1.2 30 248 196 7 11.2 (1]
130 50 TrtlearIn.ovinisiisoiasin 184 9.7 8 176 16 11 14 125
68 651 Healed tuberculosis............. 17.1 88 10 27 19.2 06 12 4
100 GLd Neurofis ....cossessvsenssanssnss 16.1 10, 25 140 18 o 12 9.4
115 51.8 Cardiovascular renal condition 15.2 78 10 216 172 G 14.2 8
18T BL9 GIRUCOMEB.. v nisnsismicaronis 18.2 8.1 80 166 15.4 10.5 13 1]
S8 AVELREEE. Ui ey ivansien s 17.7 10.36 16 188 17.2 10 13.5 4.19

TasLe 33.—The Results of Examinations of the Ten Persons with the Highest
COy Combining Powers
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— = Diagnosis (¥ o = E = = = £
153 PR RGN, v eong it s amins e 18.7 ) 30 2285 22 65 18 0
150 TRT  IATOOMIN:, - <o ssmrsnesiasmmsne 21.3 12 7 238 17 14 16 0
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28 66  Healed tuberculosis............. 21 1 25 200 20 122 7.4 0
O 5L NErVOUS. ...srearapssprnrnmsarses 17 101 15 29 20 8.7 19 0
14 6 Cardiovascular renal condition 196 11.2 40 198 244 62 15 5
50 65 NOMIALL o et e e 274 184 15 287 48 106 104 10
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CLINICAL RESPONSE TO TESTS 103

sons with active tuberculosis tend to appear at the upper end of the curve.
There appears to be nothing characteristic in the distribution of the
various groups with cardiovascular renal conditions, unless it is the fact
that those with increased blood pressure and urinary changes appear at
the low end of the scale.

Sensitized and nervous persons are found over the entire range.
More of the patients with exophthalmic goiter and glaucoma are found
on the side below the average.

We have tabulated the results of some examinations of the ten
persons with the lowest and of the ten with the highest CO, combining
powers in tables 32 and 33.

It will be observed that the person (no. 132) with the lowest
CO. combining power is the one with eczema who previously was
outstanding because of a low K/Ca ratio. Two persons with urticaria
also appear in this group. The types of persons in the group with high
CO, combining power are of no particular interest. The chief diver-
gencies of the group with low CO, combining power appear to be their
shorter ice reaction times and smaller wheals due to epinephrine. The
potassium values, too, are perceptibly diminished.

ICE REACTION TIME

The rapidity with which an erythema appears following the local
application of ice to the skin affords some insight concerning the activity
of the peripheral vasomotor apparatus. In these observations, we have
uniformly used the chest wall. In the table of correlation (part I,
table 1), we have shown the following apparent correlations of the
ice reaction time: delay of the reaction (1) with increasing level of
calcium; (2) with increasing metabolic rate; (3) with increasing CO,
combining power (except with exophthalmic goiter) ; (4) with increas-
ing age; (5) with decrease of the flare due to thyroxin and of the wheal
to caffein; and acceleration with increasing weight/length ratio.

Tables 34 and 35, based, respectively, on the extremely rapid reac-
tion and the delayed reaction, confirm the relation to the level of
calcium, to the metabolic rate, to the weight/length ratio, to age and
to the flare due to thyroxin. In addition, it appears that with delayed
ice reaction, the resistance of the skin to electric current is greater.
The proportion of sympatheticotonic persons is slightly larger in the
group with short ice reaction time.

When we examine chart 13, we find the strictly normal group
scattered over the entire curve, but it may be observed that almost half
of the group are clustered in one region (the range from 18 to



TasLe 34.—The Results of Examinations of the Twenty Persons with the Most
Rapid Reactions to Local Application of Ice to the Chest
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=5 S & & 825 3 ST S g
s Se T F A By < e} s E
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= 88 & B & 28 % B EE 2 &
= AT L g= W 28 = 2 = o
T 8= s 3 E i) = == g2 = g &
g 3 Diagnosis o S 7 8 = - D B <«
67 4 Dwarl....covverinieeinanny 88 118 698 019 32 Vagotonie 0 834 195 47
12* 5 Neormal......... i 106 17 B06 037 —7.3 Vagotonic 9 212 180 83
100* 5 Healed tuberculosis..... o] 9 7.85 011 —1.6 Vagotonic 292 27 241 45
165 b GlaucoImA.. ccuciassarssnne 10 54 828 018 2 ¥ 0 16 250 B2
168 5 Orthostatic albuminuria.. 0.4 12 741 016 —9 Vagotonie 0 2 U5 B
WY & GHNOmE. e e 12 3.7 871 08 -—13 Eyn:pa?hetl- 0 dens 108 T
cotonie
142 & Tumor of thebrain....... 984 7.7 7.69 017 45 Syu:pa;.hetl- 0 30 200 63
cotonie
108* & Ca[;-&ilovnscular renal con- 0.2 86 7.73 039 -+2 Vagotonie 0 182 270 69
on
6> 7 Oar;iilovascuiar renal con- 7.6 116 741 028 +1 Vagotonie 0 202 208 51
dition
1% T CNormIsl s 9.1 849 0.26 +15 Vagotonie o 5.8 216 40
10* 7 Healed tuberculosis 18 8.50 042 —124 Vagotonie 72 122 20 40
64" ¥ Normal........... 10 741 022 428 Syn;gait.hetl- 116 162 208 81
cotonie
P TR Ly ) RS S 92 07 763 0271 —44 Symtgaithetl- 0 n 2351 45
cotonie
15D 7 BIaUSOIR. . cxiivesamnsniain 12 3.8 7.8 022 +39% Vagotonic 0 22 28 67
139 8 Urticarfa.........c..cncun. 2.7 11 710 020 -5 Vagotonie 125 14 176 29
8% 10, Borminl .. usecasnns=ssns .. B4 12 B49 062 —G2 Syn%pajtheti- 62 20 208 38
cotonie
18* 10 Healed tuberculosis....... 14.5 8% 830 1 +4.2 Vagotonic wonsie oy e TG = B
95* 10 Healed tuberculosis.,..... 7.8 0.8 85 039 <42 Srrr:pn{.hetl- 6.2 262 220 bH4
cotonie
50* 10 Normal.........eeseveeee. 96 B8 T7.85 016 —6.5 Vagotonie 8 234 252 87
68* 10 Healed tuberculosis....... &8 11 866 053 +25.8 Sympatheti- 7 224 217 35
cotonie
69 Averagesand totals.... 974 9.677.95 0340 459 78,12V. 51 % 215 443

* One of group of 100 “‘normal™ men.

TasLe 35.—The Results of Examinations of the Twenty Persons with the Least
Rapid Reactions to the Application of Ice to the Chest
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91* 45 Cadll'aiovnsculnr renalcon- .... 8 7.8 030 — 1.7 Vagotonic 94 222 208 68
on
70* 45 Arthritis; eardiovascular 114 7 865 039 +23 Vagotonic 0 246 264 65
renal condition :
81* 45 Pruritis; cardiovascular 84 10 849 010 4848 Vagotonie 0 164 200 60
renal condition
186 45 Arteriosclerosis; pellagra 10 5 0.28 052 +20 Sympa[thetl- 0 16 180 44
cotonic
172 46 Raynaud’s disease........ 13 6 818 0.08 +18 Sypaghetl- 16 20 166 20
cotonie
14* 40 Oadlidilovaacu]ar renal con- 11.2 10.5 8.06 0.20 4 2.7 Vagotonie 5 9.8 108 36
tion
40* 40 Changes in capillaries..... 108 6.6 870 039 422 Vagotonic 0 5.8 201 40
40* 40 Ohangesin capillaries..... 10.2 6.6 B70 039 +22 Vagotonic 0 5.8 201 40
06* 40 G:ﬁd{iovnsculnr renalcon- 82 7T 726 011 <481 Vagotonie 0 284 70
tion
102* 40 Tuberculosis.............. 10.6 58 7.06 020 422 Vagotonic 0 182 170 656
140 40 Tuberculosis; glancoma,. 11.4 4.05 6.77 045 ...... Vagotonic g 80 ... 45
15* 38 Healed tuberculosis....... 121 7.5 7.95 0190 — 4.5 Bympaltheﬂ- 12 124 210 60
cotonie
29* 85 Byphillg....;.iveicencinsss 102 11 8928 0.28 -+ 0.6 Vagotonic 64 116 210 30
48* 35 Syphilis........vv0revee... 96 9.7 859 010 8.3 S:rmpa.lthetl- 0 7 202 46
cotonic
7r* 85 BSensitized......creeiv0e0..0 108 10 698 1 7.9 Vagotonic 154 17 187 39
8% 55 BYDDIIN. v .cvves cronssnanss 11.2 76 85 2 16.3 Vagotonie 0 2 191 48
158 35 Hodgkin's disease......... 93 4 828 029 37 Syn:pnfhal- 0 22 178 49
cotonic
42+ 32 O%rdi{ovmu]ar renal con- 114 65 7.63 015 4.8 Vagotonic 46 5H8 241 33
ition
B0* 30 NervOUB.ciiasissvassnessys 9 151 828 1.8 13  Vagotonie 92 162 212 30
106* 30 D%}dilovascular renal con- 11.2 12 5.06 0.62 — 6.6 Vagotonie 0 6 243 60
tion
137 80 GlaocomSB........c.cvevunn. 81 4 849 19 3.6 Vagotonic 0 18 186 &

38  Averagesand totals.... 103 7.86811 0537 412 15V.58. 39 10.06 24 49.3

* One of group of 100 “normal" men.
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106 WILLIAM F, PETERSEN AND SAMUEL A. LEVINSON

20 minutes). This group is composed of those persons who were noted
for relatively low capillary permeability, and some of them show a
sluggish capillary circulation.

The persons with roentgenologic evidence of active tuberculosis
appear toward the side of the curve representing delay, and it seems’
that more of the group with cardiovascular renal conditions are found
here. The advanced ages of the members of both these groups must be
taken into consideration.

WEIGHT/LENGTH RATIOS

The average weight/length ratio (weight in pounds, length in inches)
for our group of 100 “normal” men is 217 (chart 14). When we
select the twenty persons with the highest ratios, it is evident that the
group includes most of the persons in whose cases a roentgenologic
diagnosis of myocarditis was made. The majority give a vagotonic
reaction to epinephrine, and their K/Ca ratios average 2.06.

In part I, table 1, the correlations with the weight/length ratio
indicate that as the ratio increases the capillary permeability diminishes,
the K/Ca ratio increases, the sugar increases, the basal metabolic rate
decreases, as also does the skin resistance, the pulse pressure on subcu-
taneous injection of epinephrine hydrochloride and the CO, combining
power increase, and the wheal due to epinephrine and the flare due to
morphine increase.

In tables 36 and 37, the averages for the sugar and the basal
metabolic rate show little difference between the two extreme groups,
but there are more persons with high skin resistance in the group with
the highest ratios. The wheals due to epinephrine are larger here, as
are the flares due to morphine, while the wheals due to thyroxin are
smaller.
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110 WILLIAM F. PETERSEN AND SAMUEL A. LEVINSON

CHOLESTEROL

The determinations of cholesterol were made on 109 members of
the groups of “normal” persons and patients, the average amount for
the persons of the “normal” group being 207 mg.

In chart 15 we illustrate this material. Of the actually normal per-
sons, we have only eight for consideration, and have placed the normal
range at from approximately 160 to 245. Of this group, patient 92
falls far outside this range, having a cholesterol level of over 300.

Furthermore, it appears that the group with the higher levels of
cholesterol includes more persons with roentgenologic evidence of

TasLe 38—The Results of Examinations of the Twenty Persons with the Highest
Falues of Cholesterol

Individual Choles-

Number terol, Mg. Diagnosis Reaction to Epinephrine
05 318 Healed tuberculosis.......ovveiivnnin T T Svmpatheticotonic
148 b5 A TR T T T Vagotonie
il BB O R e s A A e e A Vagotonie
11 200 Cardiovascular renal condition...............cvuvene Sympatheticotonic
14 278 Cardiovascular renal eondition...............ovvunie Vagotonie
75 278  Cardiovascular renal condition...................... Vagotonic
108 R T T e o Vagotonie
141 267 03T 1 e e g, Vagotonie
178 267 TINDT OF-EDB COTA . & s cevats/slo e 0 dad i a5 i v 4 Sympatheticotonic
61 261 Cardiovascular renal condition...........oocvviiain Vagotonie
62 256 Cardiovascular renal condition..............covanens Vagotonie
167 D50 CIATIEORIN, s s s i sas anaiatsa slas asie m i Warue nasars e Syvmpatheticotonic
107 236  Cardiovascular renal condition........... Srre RS 5 Vagotonie
132 %56 P T e S e P e e (T R Vagotonic
7 256 Cardiovasecular renal condition...................... Vagotonic
136 P58 PRlURETE i i e e Sympatheticotonic
115 247  Cardlovascular renal condition.......covivnvnininnns Vagotonie
127 247 Cardiovascular renal condition.. ......oovvvvvirinnns Sympatheticotonie
150 it QRO P LR el O e e N S . SO 8 Vagotonie
78 U7 B DI v e i e e R A e A A e Vagotonic
RN RE R B R e s a e R e A A A e 68,14V,

healed parenchymal tuberculosis. In connection with the group with
cardiovascular renal lesions, the outstanding fact seems to be that there
are more persons with arteriosclerosis in the group with the high levels
of cholesterol. This seems true for the 100 “normal” men, as well as
for all the persons examined.

In tables 38 and 39, we have tabulated the results of some exami-
nations of the twenty persons with the highest and lowest cholesterol
values (excluding those with exophthalmic goiter). There are obviously
more persons with arteriosclerotic changes and increased blood pressure
on the side of the high values of cholesterol than on the side of the
low values. It appears, too, that this group includes more persons with
a distinctly vagotonic reaction to epinephrine.
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112 WILLIAM F. PETERSEN AND SAMUEL A. LEVINSON

TaBLE 39.—The Results of Examinations Similar to Those in Table 38 of the
Trwenty Persons with the Lowest Values of Cholesterol

Individual Choles-

Number terol, Mg. Diagnosis Reaction to Epinephrine
124 188 Heart disease and arthritls.............icceiiiinn, Vagotonie
108 190~ PO OMIOB R o v sm e s e S A e Sympatheticotonic
135 145 do D Fal e e AT IS R | L ekl Vagotonie
92 2L e P P R O O e L e o Sympatheticotonic
1 TR L NEERGON . i s e s S e S T e e Sympatheticotonic
140 158 Tuberculosls; glaOCOMA......vureivisrssinransnssains Vagotonie
169 158  Syphilis; Buerger's diSease.........o.cooevvneininnnn Sympatheticotonic
101 L L T B A T S e S S S Sympatheticotonic
158 68 HorlEkin s (HBamEe: .. oo et nas i mriivsrionransniises Sympatheticotonic
] 167 Oardiovaseular renal condition.............cocvnien Vagotonie
84 167  Cardiovascular renal condition..... = A Sympatheticotonic
143 17 Pellagrh. ... iy 5 Sympatheticotonic
85 17 Fever, unknown origin. . ....oiooiiiiiiiiina g Vagotonie
116 T R 5 S e e e L s Vagotonie
153 175 O P N L O o s ne o e s R A P Sympatheticotonic
152 175 T T e e R S R Vagotonie
8 1756 Cardiovascular renal condition.............covvueuen Vagotonic
130 Bk R b e R B e S Vagotonie
64 180 Normal (nervous)........ e, 5w, MU Sympatheticotonie
154 180 L4 P RS SR G A A AR R e T R R R
AVErREe. .. A0E . BOIRL . e e nememar e e PR e e et 108.,9V.

REACTIVITY TO EPINEPHRINE: THE WHEAL

The average diameter of the wheals due to epinephrine of our
* group of 100 “normal” men is 19.2 mm., and there appear to be rela-
tions to the calcium level, the Kromayer lamp erythema time, the basal
metabolic rate, the pulse pressure and the weight/length ratio.

TasLe 40.—The Results of Examinations of the Twenly Persons Showing the
Smallest Wheals on the Intracutancous Injection of Epinephrine Hydrochloride

Kromayer Carbon  Tee

Epine- Light Dioxide Renc-

Tndi-  phrine, Cal- Erythema Com- tlon

vidual Wheal, cium, Time, Pulse bining Time,

Number Mm. Diagnosis Mg. Min. Rate Power Seconds

185 124 Changes In capillaries; nervous......... 11.9 75 ) 5.5 18
19* 124 Cardiovascular renal condition......... 1 330 60 1 15
81+ 14 Cardiovascular renal condition......... 8.4 o0 6 57 45
161 14 IR TBOIIR = o =2 et an s e arvie e bl i 917 il 88 40.4 12
(il 14 Ly e G L S e e L 10.8 240 g2 0.6 35
144 s U0 B -, T o e A ey 8.8 120 2 M4 10
B0 T NOPWOEEL s e s e e s e e w6l 8 100 64 h32 30
124 IBZ AYINTILIE.. o vns s s asnas cas s i e as 10.5 2.1 08 53T 10
137 164 GlaueOMEB. .. .oovpsvrnassrmssnnssssresses 8.1 130 78 51.9 30
65* 158 Cardiovascular renal condition......... 0.8 180 63 531 13
160 16 (¢ R e e S 10.86 70 68 62.7 10
87" 16 ORI s c v oa s inans enberinssnbssnnh 8.4 20 0 o4 18
139 148 Ty f o S S e 0.7 120 104 50 8
84* 16.4 Cardiovascular renal condition......... 10 090 80 53.1 20
143 16.6 Wassermann reaction +++; pellagra.. 9.7 110 118 55.4 15
118 B8 AT i e e e 12.2 110 2 M 12
24 16.8 Healed tuberculosls. ......ccovvivuveenas 117 120 78 58.7 20
a1 16.8 Cardiovascular renal condition......... Eas 150 6 58.9 45
165 168 GIAUCOIMIA . .a: issvassrinssavas . 10 1] 110 58.9 5
67 17 CHBRCOIER o s avvniiinen e vnnneass > 12 120 B4 47.9 5

AVRTERER A e e e S e e e b 10.1 124 82 5.6 18.8

* One of group of 100 “normal” men.
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CLINICAL RESPONSE TO TESTS 115

When we include our entire material and examine the results, some
of these correlations are maintained. The differences in calcium levels
are not marked, but the Kromayer lamp erythema time is shortened in
the group with the larger wheals and the difference between the groups
in the CO, combining power is well marked, as is that in the ice reac-
tion time (tables 40 and 41).

There are no apparent correlations with blood sugar level, the blood
pressure, the pulse pressure or the vascular reactions to epinephrine.
The pulse rate is somewhat increased in the group with the smaller
wheals.

Chart 16 shows the truly “normal” persons scattered over the
entire length of the curve. There appear to be no correlations with
the cases of healed or active tuberculosis (roentgenologic evidence) nor
with the cardiovascular renal conditions.

REACTIVITY TO EPINEPHRINE:. THE FLARE

The flare from epinephrine is, as has been shown in chart 1, corre-
lated with a number of other reactions. Thus, it is larger in persons
with more calcium, more sugar, higher skin resistance, less globulin
and greater vascular reaction to epinephrine. The reactions to thyroxin
are not closely related, but the flare due to morphine increases with
increase in the flare due to epinephrine.

These observations made on the “normal” group are all confirmed
when our averages include the clinical material. In tables 42 and 43,
the corresponding results are tabulated for the groups with the greatest
and the smallest flares. It will be noted, among other things, that there
are more persons with primarily sympatheticotonic reactions in the
group with the large flares.

Chart 17 indicates that our truly “normal” group, as well as the
group showing roentgenologic evidence of healed tuberculosis, are
scattered over the entire curve, while more of the group with roentgeno-
logic evidence of active tuberculosis appear at the lower end of the
curve. The groups with cardiovascular renal conditions offer nothing
that is characteristic, but the group with exophthalmic goiter appears
to have smaller flares in contradistinction from the group with
glaucoma. The “nervous” persons apparently are more apt to have

large flares.
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TasLe 42—The Results of Examinations of the Twenty Persons Showing the
Smallest Flares Following the Intracutancously Injection of Epinephrine

Hydrochloride
8 % - g
'™ > —
2 & S8 g 22 3 o . f
B & gE ¢ = A g & £ €
=) i PR = = gw o & = =
s g ] e @8 B 2 g°. & BE ®m K
= 2 g " 29 = ST g B - = .
25 ;8 g fe ke <3 =5 E § 4 %
g Eg E:5d8vs =i Bf 8. B4 ez
2 g T & A o9 o 2a "’§ =
T AR S52::m35F B2 £K 25 S RSB
g & Diagnosis S a0 @ M s g 8- 8 89
85* 1.8 Fever........eec.00v....- 10.6 79 83 0.41 110 Vagotonic 4+1% 172 142 0 138
108* 24 Tuberculosis............. 104 63 50 (.44 S!'ml;mstheti- + 8 18 148 132 11
cotonic
124 2.6 Heart disease; arthritis. 10.5 71 40 1.05 122 Vagotonic +.2 A6% . sees. B8
135 8.2 Nervous..........i....... 11.0 76 45 0.09 120 Vagotomie —10 124 20 .... 2
g8* 4 Cardié)[:?seu]ar renal 88 63 42 0.20 136 Vagotonic +6 20 12 0 3
condition
110* 4.2 Healed tuberculosis...... 12.1 61 28 0.60 110 Vagotonic — 4 20,8 12 B4 146
47* 5.2 Healed tuberculosis...... 104 72 40 0.13 138 Vagotonie —5 216 9 0 10.8
130* 5.4 Cardiovascular renal 104 89 60 085 106 .iiisicisvans wees 20 112 0 128
condition
121 5.6 Arthritis deformans..... 89 74 80 028 18 Vagotonic —13 26 8 0 8.8
101* 5.6 Healed tuberculosis...... 8 52 38 0.00 118 Vagotonic 25 186 12 104 16
107* 5.8 Gardldoitiasmﬂar renal 8§ 60 40 083 134 Vagotonic —1 208 134 62 112
condition
56* 5.8 Tuberculosis............. 9.8 6 8 0.32 124 Vagotonic +14 172 134 7 223§
94* 6 Normal.................. 84 7 37 043 13 Vagotonic 20 20 112 78 U
14* 6.2 Tuberculosis............. 7.4 5§ 45 0.08 176 Vagotonic 11 208 12 0 10
14* 6.2 Cardl&:ii{iamu]ar renal 11.2 67 37 0.20 128 Vagotonie 0 244 15 5 7.2
condition
117 6.2 Syphilitic arthritis....... 982 60 27 025 130 Sympaitheti- G 192 202 0 6.2
cotonie
115* 6.2 Cardjdal':lna:mur renal 7.8 60 60 028 148 Vagotonie —4 172 142 8§ 132
condition
81* 6.4 Healed tuberculosis...... 7.8 77 30 0.30 110 Symnajﬁheti- + 0 286 12 6.2 126
cotonie
95* 6.2 Cardiovascular renal 84 63 37 0.0 144 Vagotonic +4 14 10 0 15
condition
153 6.5 Glaucoma................ § 83 0 015 124 Sympatheti- +10 22 18 0 0
cotonie
5.07 Averages and totals..., 9.5 68 SH.T03081278 48.,15V. + 41605 13 4+ 105
* One of group of 100 “normal®” men.

TasLe 43.—The Results of Examinations of the Twenty Persons Showing the
Largest Flares Following the Intracutaneous Injection of Epinephrine
Hydrochloride

— s :
i 8 5 = g
E & =E=] =] 25 g =
g =} HE g - -gE & t-
g " 4 s BEE %3 “=F 4
: & ¥ g R gl A 4,3 A
E = § & d §& E: LS EE £ g
2 Bg g e Ry i"‘ o =8 a?" B. =
s g8 £ § 2 T3 %% Bf EEEE -
< &= 2 ° =W Swm 2= 2N B 2
- Diagnosis R @ 8 o =) = f:' = -
BT* 128 Epllepay....ccciciocierrens 906 88 45 175 12 Srmtgalthutl- +2 2 222
cotonle
172 16 Raynaud’s disease........ 18 % .. 008 108 Srmnalthed;l- +57 224 &5
cotonie
168 16 Orthostatic albuminuria 94 45 13 016 105 Vagotonic + 4 18 0
164 14.7 Wassermann reaction +; 87 6 2 0 110 Sympatheti- <414 18 7.5
glaucoma cotonie
167 4.2 Glaucoma............. GrrPe 81 27 0.8 137 Srrlégaithetl- 462 17 ]
cotonie
36* 4.2 C?irigiovascular renalcon- 121 90 33 011 104 Vagotonic 22 208 18
ion
160 M GlaUPOIDf.. . .vvvsvinssrsss 12 82 15 0.22 140 Vagotonie + 6 17 9.5
8O I NEEYOUR. .. iivasaiinnes 124 &4 40 0,38 118 Vagotonie —12 188 196
45 136 Glaucoma.,... seveeens 101 70 56 085 136 Sympatheti- +43 18 0
cotonie
41% B30 NOFEIME.< e iavasinarmnis 98 70 5 026 110 Vagotonie +26 24 18.8
46% 132 Inanition......... ...eeee. 138 61 30 1% 140 Sympatheti- +15 212 162
co
161 18 Glaucoma............ 9.07 8 20 14 108 Synélpnltheu- +25 14 175
cotonie
65* 13 Cardiovascular renal con- 08 65 3 080 100 Sympatheti- 430 158 19.8
dition cotonie
165 182 Glaucoma........... ST 80 16 018 170 ..... . 188 145
21* 126 Carltliovmular renal con- 10.2 Y2 20 0.4 140 Vagotonic 0 232 136
on
15* 12.6 Healed tuberculosis....... 121 70 20 019 128 Syrrtxpalthetl- 13 232 124
cotonie
88 218 Normel.. .o vk e 10 75 42 0.3¢ 116 Vagotonie —8 204 152
24* 126 Healed tuberculosis...... 11,7 81 €0 019 116 Bynggalthet[- 50 168 272
cotonie
178 12,5 Tumor of thecord........ 10.5 &0 6 0,080 106 Sy'ﬂttpz,’thetl- 21 0
cotonle
80% 184 NerVouk.......ccessspsasss 8 69 33 1460 116 Vagotonie + 7 148 192
13.95 Averages and totals..... 10.7 74 30 0.562 1215 118.,8YV. 420 19 —1—:;
* One of group of 100 “normal” men.



118 WILLIAM F, PETERSEN AND SAMUEL A, LEVINSON
REACTIVITY TO THYROXIN: THE WHEAL

The size of the wheal due to thyroxin, as has been shown in
table 1, is related to the inflammatory index, to the potassium level
and to the K/Ca ratio, as well as to the amounts of the globulins,

When we examine the inclusive material, we find these conclusions
confirmed, as becomes evident from a survey of the results of the
examinations in twenty cases of the smallest and twenty of the largest
wheals (tables 44 and 45).

Chart 18 shows the wide range of the purely normal as well as of
the groups with roentgenologic evidence of healed tuberculosis, but
also makes evident the fact that the groups with roentgenologic evidence
of active tuberculosis are apt to have the larger wheals.

The cardiovascular renal groups show no clear-cut relation, unless it
is that the arteriosclerotic changes have not been made apparent in
those with the small wheals.

TasLe 44.—The Resulls of Examinations of the Twenty Persons Showing the
Smallest Wheals Following the Intracutancous Injection of Thyroxin

Indi- Thyroxin, Inflam- Potas-
vidual Wheal, matory siumn, K/ Ca Globulin,
Number Mm. Diagnosis Index Mg. Ratio Mg.
49" 4.2  Cardiovascular renal condition........ 1 %52 2.99 17
116 b Lap [ 5 o e, S 17 10.4 1.4 40
33 - SR - ) (L R g SO 10 26.1 2.73 45
i & 6.2 L e R e R 10 16.6 1.84 0
41* 6.2 RO 0 A e B ks 8 9.1 22 216 50
40 6.2 Changesn capillaries.............c.u:0 6.6 18.7 1.73 £
o0 6.2 NETWOUB.o v sisivssmsnsritnsnsensinnsnys 7.6 14.5 1.34 33
a3 8.4 Healed tuberculosis........... e o 11.1 16.7 147 23
24* 6.6 Healed tubereulosis........cooveiuiiienn 11.6 24.8 212 60
26 7.z 23717 1 1] 11 26.6 261 35
20* L Normal (bile in uring).......ovvevernis 10.7 239 2.39 50
23+ 7.2 Healed tuberculosfs...........c.ocoiiiis 111 28.6 2,19 i
21+ 7.2  Cardiovascular renal condition........ o 25.6. 2.5 2
4% 7.2  Changes in eapillaries...... e P 7. Ly 2.89 25
25% 74  Healed tuberculosiB......c.oaccuveiinss 10.6 24.1 219 42
36+ 74  Cardiovascular renal condition........ 7.2 26.3 2.17 a3
39* s T N 5.8 18 1.91 43
48 -] =L e I O PRl e 0.7 27.6 2.87 40
121 8 .I-lrthritis QeIOTTNANE, i viav s rsiiena carnans 115 20,2 2.7 80
o 8.2 Tleer....:. A T oA Y o S e e .Y 20 1.78 o0
Averages 6.75 0.7 22.5 217 36.9

* One of group of 100 “normal' men.
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‘I'asLe 45.—The Results of Examinations of the Twenty Persons Showing the
Largest Wheals Following the Intracutaneous Injection of Thyroxin

Indi-
vidual
Number

158
140
154
15*
60
17
17
135
160
134%
146
149
172
136

178
166
171
169

153
138

Thyroxin,

Wheal,
Mm,

28
&
20
22.6
21
20.6
20.2
20
20
19.2
19
19
18
18

18
18
18
18

18
17

Averages 20.2

Permea-
bility of Inflam-
Capillaries matory
Diagnosis Ratio Index
Hodgkin's disease.........c.ocovuins il 4
Tuberculosis; glaucoma........... 68 4
A O s e e s s ne &0 4
Healed tuberculosis........cocuvuu.. 04 8
Cardiovascular renal condition.... or .
.y 1 e e i 66 e
Syphilitic arthritis................. il 10
U OB i tarn s el tn s on 81 u
7N T T N R S (i 1.4
Cardiovascular renal condition.... 60 14
2L h A T R R L 75 5
ol g ] e e ey i 54 o4
Raynaud’s disease............ 72 0
Cardiovascular renal condition; 74 5
pellagra
Tumor of theeord.........ciaieee 5T 8
Eosinophili. i caiiiicnisianssa &7 8
{09 h b | TR S S S 64 10
Wassermann reaction +++; 62 4.1
Buerger's disease

CHAOCOIIN. ;G s isranamnasssrinnnes 76 5
Friahlich's (?) syndrome........... 73 12

66 6.7

Potas-

sium,
Mg,
18.563
20.7
23.08
23.8
17.5
18.2
17.6
19.6
21.58
154
144
174
21.3
188

21.3
20.6
21.87
19.24

18.7
10.9

Glob-
K/ Ca ulin,
Ratio Mg.
2 17
2.6 87.3
vash 3
248 20
1.53 40
1.43 17
1.8 2
1.65 45
1.98 4t
1.56 42
1.56 32
1.74 0
164 e
1.88 %
1.57 6
2.87 8
1.68 s nas
1.56 20
2.08 0
1.88 11
1.63 25.2

* One of group of 100 “normal’ men.

REACTIVITY TO THYROXIN:

THE FLARE

In seventy-five persons, the intracutaneous injection of thyroxin pro-

duced no flare.

This group includes the majority of the persons with

glaucoma (eleven). Among those with flares, the “nervous” persons are
numerous.
of the large number of those with negative reactions (chart 19).

NO FLARE -75

Py
e

No tables based on extremes have been prepared because

- R

e —

a
i

20

THYROXIN
FLAKE

-

s
L

A b & 4

Chart 19.—The radius of the flare in the reaction to thyroxin of normal per-
sons and patients with various clinical conditions.



IV. THE RELATION OF THE REACTION TO EPI-
NEPHRINE TO THE POTASSIUM/CALCIUM
RATIO AND TO OTHER RATIOS*

During the course of investigations dealing with a correlation of skin
reactions with the blood chemistry and certain cardiovascular renal reac-
tions, we have had occasion to study the effect of subcutaneous injections
of epinephrine on the blood pressure of one hundred so-called “normal”
men, as well as on about fifty patients who were ill from various diseases
(glaucoma, exophthalmic goiter and other conditions). It is our pur-
pose to enter into an analysis of these correlations in this paper.

It is agreed, we believe, that the original efforts of Eppinger and
Hess ! to classify all persons into groups that were vagotonic or sym-
pathicotonic proved unsatisfactory, indeed confusing. There is no doubt
that the emphasis placed on the study of the autonomic reactions of the
patient has contributed immensely to the concept of the underlying fac-
tors of a number of disease conditions, but this study has added, for the
time being at least, much uncertainty as well. Some of the confusion
is due to the earlier concept that the autonomic apparatus consists
merely of an equilibrated nervous mechanism with antagonistic impulses;
to the pharmacologic aspect which has probably not infrequently failed
to distinguish between direct protoplasmic action and selective action of
the so-called autonomic drugs; to the fact that the cardiovascular
response to epinephrine, for instance, need not be a criterion of its
effect on other tissues. The great dependence of the reaction of indi-
vidual organs or tissues on their state of activity when the autonomic
impulse might become operative; the importance of the endocrine and
humoral ionic milieu has been almost wholly disregarded. We seem
warranted in believing at present that the original idea of Eppinger and
Hess as to a one-sided preponderance of either the vagus or sympathetic
nerve is incorrect; indeed, that when alterations do occur in the
autonomic apparatus, both vagus and sympathetic nerves are involved ;
that when an apparent overbalance exists, overcorrection is usually
apparent either in the organ or in remote regions ; and that we deal not
merely with an autonomic apparatus as such, but with more fundamental

* Article by Petersen, W. F.; Levinson, S. A,, and Arquin, S., reprinted from
Arch. Int. Med. 42:256 (Aug.) 1928
1. Eppinger, H., and Hess, L.: Ztschr. f. klin. Med. 68:205, 230, 1909.



	Seite 52
	Seite 53
	Seite 54
	Seite 55
	Seite 56
	Seite 57
	Seite 58
	Seite 59
	Seite 60
	Seite 61
	Seite 62
	Seite 63
	Seite 64
	Seite 65
	Seite 66
	Seite 67
	Seite 68
	Seite 69
	Seite 70
	Seite 71
	Seite 72
	Seite 73
	Seite 74
	Seite 75
	Seite 76
	Seite 77
	Seite 78
	Seite 79
	Seite 80
	Seite 81
	Seite 82
	Seite 83
	Seite 84
	Seite 85
	Seite 86
	Seite 87
	Seite 88
	Seite 89
	Seite 90
	Seite 91
	Seite 92
	Seite 93
	Seite 94
	Seite 95
	Seite 96
	Seite 97
	Seite 98
	Seite 99
	Seite 100
	Seite 101
	Seite 102
	Seite 103
	Seite 104
	Seite 105
	Seite 106
	Seite 107
	Seite 108
	Seite 109
	Seite 110
	Seite 111
	Seite 112
	Seite 113
	Seite 114
	Seite 115
	Seite 116
	Seite 117
	Seite 118
	Seite 119
	Seite 120

