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Memorandum for Honorable George T. Summeriin:

®ill you not be good enocugh to have
an appropriate acknowledgment made of the en-
closed bogk sent to the President.

Please return the book to this office
when it has served its purpose,

Grace G. Tully
Private Secretary

IIEC ® 3
Center,

bUY
UNITED
STATES
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My dear Miss Tully:
In compliance with your memorandum of May 10, 1943,

I am returning herewlith the book entitled Christianisme

et Démocratie, sent to the President by the author,

Mr. Jacques Maritain.
An appropriate expression of the President's thanks
and appreclation has been addressed to Mr. Maritain.

Sincerely yours,

iy v At 7

»éhiéfrof Protocol

Enclosure:

Book, returned.

Miss Grace G. Tully,

FQ%;gmg@g The White House.
UNITED

3 STATES
¥ SAVINGS




DEPARTMENT OF STATE
WASHINGTON

In reply refer to
PR

My dear Miss Tully:
In compliance with your memorandum of May 10, 1943,

I am returning herewlith the book entitled Christianisme

et Démocratie, sent to the President by the author,

Mr. Jacques Maritain.

An appropriaste expression of the President's thanks
and appreclation has been addressed to Mr. Maritaln.

Sincerely yours,

/

Véﬁiéf‘of Protocol

Enclosure:

Book, returned.

Miss Grace G. Tully,

The White House.
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May 13, 1943

My dear Miss McDonald:

I have for acknowledgment your note
to the President of recent date, as well as the
pound of coffee which you so generously sent
him. JlMany thenks, in his behalf, for the kind-

pness which prompted your thought of him.

Yery sincerely yours,

Grace G. Tully
Private Secretary

X
N

Miss Gornelia McDonald,
827 N. State Street, 5 D,
Jackson,

Hississippi,

Pound of Macgowan's coffee marked
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Private Secretary

o~

Yery Reverend Cletus A. Miller,
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May 15, 1943

Dear Miss Tully:

While in Washington last week I had luncheon with our
mutual friend, Mr. Ted Hayes. X During the course of

the conversation we discussed the new Sperti biodyne

ointment for burns and wounds.

The ointment, which was referred to in an artiecle in
the January issue of Reader's Digest, is a product of
the laboratories of the Institutum Divi Thomae, and
has proved most effective in the treatment of burns
and wounds.

At Mr. Hayes' suggestion. I am having some of the oint-
ment sent to you for presentation to the Président.
Directions for its application and pertinent secientific
literature are also being sent under separate cover.

I belisve Mr. Hayes has spoken to you of our conversa-
tion.

Although I have not had the pleasure of meeting you per-
sonally, I did have the pleasure of talking with you by
telephone last October. Upon adviece of Bishop Donahue
I telephoned regarding an appointment with

Mr. Harry Hopkins. You were very kind and solieitous
and I want you to know, even at this late date, how much
I appreciste your consideration of my request.

With every good wish and kindest personal regards, I
am

Sincerely yours,

Z Cetlees, - FPtlle
Very Reverend Cletus A. Miller
Dean

Miss Grace G. Tully, Secretary
The White House
Washington, D. C.
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YOU HAVE READ
ABOUT THE

DISCOVERY OF

BlO-DYNE 5/18/43
N THE Have BIO-DYNE * e

JANUARY ISSUES ‘Jj» in Your

READIER’OSF DIGEST | Medicine Cabinet s s

SCIENTIFIC AMERICAN
NEWSWEEK

on top of the display lid as
follows: /
} Insert tab “A" into slit in //
T = ke el lid and tab “B' behind lid,
Bios 607 leaving price circle in front.
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Mey 25, 1943

My dear Mr. Groll:
Thenk you ever sc¢ much for your
letter of May twentieth, with the enclosurss.

The shipment of the ocintment which

you mention has besn received and an acknowl-

edgment has been sent to Reverend Cletus A.
Miller. Will you not alsc express to Dr.
Sperti our thanks for his kindness.

Very sincersly yours,

Grace G. Tully
Private Sscretary

2

Fred L. Groll, Esqg.,

Drug Divisicsn,

Sperti, Inc.,
Beech and Kenilworth Avenues,
Norwood Statiecn,

Cinecinmati, Chio.
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Miss Grace G,
White Housse
Washington, D. C.

At the request of Dr. Georgse Sperti
g you a quantity of our Bio-Dyne Ointment.
We are enclosing some descriptive litera-
bout the ointment which we hope you will find

a
T

intereste.

We trust that you will be able %o put

to good use.

Very truly yours,

SPERTI, Inc.

fi
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TREATMENT FOR BURNS BIO-DYNE

Manufactured by Sperti, Inc.

acclaimed in READER’S DlGEST Cincinnati, Ohio
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SPERTl BIO-DYNE OINTMENT BRINGS TO SCIENCE
AN ENTIRELY NEW CONCEPT IN HEALING

You saw it acclaimed first in News-
week and Time Magazine. You read
about it again in Reader’s Digest* . . .
the story of the discovery of biodynes
and of their almost incredible effect
when used in treating serioxs burns.

You read how Sperti Bio-Dyne Oint-
ment healed faster than any other
known method** . .. relieved pain, in
most cases, almost immediately . . .
eliminated disfiguring scars where
they’d normally have been expected.

And you may have wondered, “How
soon will I be able to use this new
healing agent on the minor burns,
cuts and abrasions that are always
occurring in my home?” 2

*January 1943 issue.

Your druggist has Sperti Bio-Dyne
Ointment zow. And you'll want to gef
a tube, today ... before you need it...
have it when you need it. For major
burns, of course, consult your phy.sp
cian. Sperti, Inc, Cincinnati, Ohio.

% 3 WHAT ARE BIODYNES?

Biodynes are neither hor-
mones nor vitamins. They are
newly discovered, natural
cellular products—result of 7
years basic research in a
world-famous laboratory — which have the
power to stimulate the growth and respiration
of living cells, resulting in more rapid, more
effective healing. According fo leading scien-
tists, as respiration increases, healing increases.
Biodynes bring fo science an entirely new
concept in wound healing and tissue repair.

**(In a comprehensive series of burn cases, reported over a 3-year period, evidence
showed the average case ireated with Bio-Dyne Ointment healed more rapidly
and more effectively than the average case in which ordinary freatments were used.)

SPERTI

BIO-DYNE
OINTMENT

FOR MINOR BURNS, CUTS AND ABRASIONS

ONLY §5¢ AT YOUR DRUG STORE

-3

*

Q—Are case histories available?

A—Yes Hundreds of them were sent
to Washington when Bio-Dyne Oint-
ment received the approval of the

Available from leading surgical supply

houses in 15-ounce jars, priced at $5.50;
and 5-lb. jars at $21.50.

No other preparation for

use by physicians contains
biodynes.

(WOULU 10us sxsvaass,

BIO-DYNE
OINTMENT
Manufactured by Sperti, Inc.

Cincinnati, Ohio
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Questions and Answers
about the NEW BI0-DYNE
TREATMENT FOR BURNS

(A TWO-MINUTE DISCUSSION OF THE NEW BURN
TREATMENT WHICH BRINGS A NEW CONCEPT IN HEALING)

Q—How were biodynes discovered?

A —They were discovered in a leading
reaearch institute as a result of 7
years’ basic study of cellular growth
and metabolism.

Q—Just what are biodynes?

A —Biodynes are a \le\t.m.:L given off
bx '1 i , which

t ey Imu. th power to
e both cellular growth and
respiration.

Q—What is the signifiance of the res-
pu—auon—snmulaunu factor?

A—Famo scientists state that as
Lclluldf respiration increases, healing
increases. A fact confirmed by
exhaustive research with Bio- D\m
Ointment and in ever- expanding
practical application in hospit
dustrial plants and first aid centers.

Q—Are case histories available?

A—Yes. Hundreds of them we
to Washington when Bio-Dyne Omt~
ment received the approval of the

No other preparation for
use by physicians contains
biodynes.
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Q—What has been found to be the
chief advances in burn treatment
represented by Bio-Dyne Ointment?

A— (1) Ease of application. (2) Almost
immediate relief from pain. (3)
Acceleration of rate of healing and
epithelization. (4) Keeps tissues
soft, minimizing scar and ke

e formation. (5) Marked s
ening of period of disability.

Q—How much faster have burns
healed with Bio-Dyne Treatment?

A—In a comprehensive series of burn
cases reported, ence showed the
average case treated with Bio-Dyne
Ointment healed more rapidly and
more effectively than cases in which
ordinary treatments were used.

*
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Reprinted from the Archives of Physical Therapy
May, 1942, Vol. XXIII, pp. 285-291

PHYSICAL AGENTS IN TISSUE REPAIR

LEO NUTINI, M.D.

Institutum Divi Thomae

CINCINNATI, CHIO

ultraviolet light and
roentgen rays, i of much controversy.
The conflict has existed chiefly because of lack of sufficient direct experimental
proof of the efficacy of these agents. The lack of understanding of the mecha-

nism of their action on cellular activity has been a contributing factor. Recent
ith the result that a definite role can

work has done much to clarify this point, W

now be assigned to such agents in the repair process. It has been shown that
certain physical agents (ultraviolet light, roentgen ra and mechanical injury)
ing cells or tissues force them to liberate substances capable
be considered a most im-

The beneficial effects of physical agents, such as
1 tissue repair have long been a matter

when acting on 1iv
of stimulating metabolism—substances which may

portant “formative stimulus”! to repair.

In the present paper is presented some of the experimental evidence for the
existence of factors stimulating cellular metabolism. Experiments correlating
the production of these factors with tissue injury are also described. An attempt
has been made to indicate the simplicity with which these substances can be
secured and their possible clinical value in wound repair. Such a discussiont
necessarily involves 2 knowledge of the «wound hormone’’ concept of wound
healing and, while it is not the purpose of this paper to present an exhaustive
review of the subject, some preliminary remarks appear to be in order.

Tissue repair is such a commonplace occurrence that one seldom stops to
consider the nature of the mechanisii behind this vital process or why it is that
a cell which has remained quiescent for years should suddenly begin to multiply
after an injury. The old tissue tension theory of Ribbert a sumed that cells
normally exert a restraining influence on one another but when injured lose this
o result, permit multiplication of the surrounding cells. Howevel
seems much more likely that the cellular
a response to a stimulus, either direct

power and, as
in the light of present knowledge it
proliferation which accompanies injury is
or indirect, supplied by the injury.

? is by no means 2
new theory, for its origin can be traced as far back as 1858, when Virchow"
: 3 of the cells by

suggested that healing was 2 result of the direct stimulation . .
traumatism. It was not until 1892, however, that Wiesner® Suggested his theory
that the traumatic effect is an indirect one, the injured cells releasing S“bSt,anceS.
(wound hormones) which stimulate the normal cells to Proﬁierate, and it was

This, the so-called “hormone concept Of wound healing,
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not until 1922 and 1924 that the first preliminary information oc:conizm.eﬁ.wm
actual existence of growth-stimulating substances was presented by Naswitis.

Since the work of Naswitis, the field has been extensively investigated Mm
an effort to secure the stimulating factor or factors, and the :scnao,roE:c.:w.T
of Lorin-Epstein® and Frankel,® the “trephones” of Carrel” and the “SIH HDQF.L y
of Hammett?® have at one time or another assumed leading roles, not to mentio

Co i)
. . . - 11.
numerous other factors, including polypeptides,? glutathione and hemoglobit

With these observations as a basis, many of the supposed active Fc»oﬁw
were tried on experimental and clinical wounds, with a reported lessening 0
healing time in some of the cases. Whether these factor themselves act &Qooﬂ%
to stimulate wound healing or whether they act indirectly as “injuring agents
to cause the cells to liberate wound hormones ig not

c » vast
clear. In spite of the Vv ﬁ_
; ; ‘ia
amount of work that had been done on the subject of wound repair, the cruc i
. el ; i
experiment proving that substances (wound hormones) are generated by the ¢

as a result of injury to the cell rather than merely produced as disintegratio
products remained to be conducted.

Experiments

Ultraviolet Light—Such was the st
research on the action of ultraviolet li
gated. It has long been felt not

atus of the problem when the early
ght in wound healing was being :.:\n Lo
only that the role ultraviolet light plays 111 e
process is a germicidal one (a role clearly proved by the practical nﬁvﬁ.:dan.ﬁm
of Wells and others™ ™) hut that it actually accelerates healing, thus minimiz-
ing or preventing infection by its direct action on the tissues.!?
The problem of acceleration, or sti

has been the subject of controvers
observing stimulation, others rep
There existed contradictory eviden
in wound healing but on the stim
ultraviolet light.

mulation, of growth by ultraviolet :mwm
y for years, some investigators H%nmﬁm&w
eatedly reporting contradictory ci%ﬁoﬁ
ce 1ot only on the action of ultraviolet ig"
ulation of the growth of micro-organisms i

In the early researches in our labor
micro-organisms, the cg
ot 1]~ [ 141 . ne > ﬂw&
m:&rﬁ conditi : and modifications in technic were develoP
which led to consistently uniform r

. .E
. . omc_\nmmzm:o?a proof that ultraviolet :m
can stimulate the proliferation of cel

. e on
atories, ™ P e d, e,f oo qcted chiefly
use of these discre

. ; arently
: : pancies, occurring under appare
O1s, was investigated

Sperti and others™ demg
is twofold: (1) the preventi
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G w111+ of destructiolt
as the result of dest 1s by

the remaining living c€
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After having extensively investigated the production of growth factors from
injured micro-organisms, Loofbourow and others!®® b investigated the produc-

tion of similar factors from injured animal tissues. In these researches three
types of tissue were used as sources of the growth-promoting factor

L&:Fnoéﬁm,
7 day chick embryos and 14 day rat embryos. In these experiments the radia-
tions from a 500 watt quartz mercury arc lamp were used as the injuring agent,
Irradiation was carried out in quartz test tubes, with constant stirring. The
embryos were removed under sterile conditions, minced in Drew’s solution or
0.89 per cent sodium chloride solution, and washed three or more times in
changes of the solution to remove growth factors arising from mechanical
injury. Fach experimental sample was accompanied by a control
control and the irradiated tissues being maintained under
(temperatures, e

sample, the
similar conditions
) except for the actual irradiation. ILoofl ourow and his co-
workers concluded from these experiments

that tests of the proliferation-
promoting

fects on yeast of intercellular wound hormones produced by the
injury of the newt, chick and rat tissue with ultraviolet irradiation showed that
these factors are active on yeast and can be assayed by quantitative yeast
growth methods. They also concluded that their data, indicated that growth
factors produced as a result of mechanical injury (a subject which is discussed
at greater length in this article) must be taken into account in evaluating the
effects of ultraviolet radiations used in the experiments.

Fardon and Sullivan 6 ¢

iowed that tissue cultures can be used in some
instances as

mEom:mO»,Emmm:l:mﬁ.ﬂo potency of @ao_Kmnmﬁmon-?oﬁoﬁdm fac-
tors, but it is apparent from their work that the tissue culture method has
decided limitations in view of the fact that there is n way of abolishing the
growth factors which arise through mechanical injury in the preparation of the
cultures themselves. Loofbourow, Cueto and Lane discovered th

growth and lesser degeneration occurred in cardiac explants grown in fluids
from tissue injured by ultraviolet light than in controls grown in fluids from
normal tissue. They concluded that animal tissues respond to injury by the
production of intercellular wound hormones which, it is reasonable to
are the natural stimuli to the repair process in the tis
Carrel, Hammett and others, as previously stated, h
importance of such materials in wound healing,
in the Institutum laboratories

at greater

assume,
sues following injury.
ave suggested the possible
but, by the process worked out
» it has been possible for the first time to produce
such active factors at will by controlled tissue injury, to relate their production
definitely to injury of the cells and to o tain them in sufficiently large quantities
to permit extended investigations of their chemical nature and mr%mmogﬁn
ﬁ,moﬁ

Roentgen Ra )s.—Although the preceding experiments illustrate ¢he value
of ultraviolet light in tissue repair, experimental data on the relation of roentgen
rays to this vital process are not nearly so complete or conclusive. However,
evidence does exist which indicates that changes occur iy the meta bolism of
tissues, particularly as regards their respiration. I
ing experiments along these lines, showed that rat
roentgen rays by a short initial period of depressed respiration followed by
prolonged period of stimulation. Preliminary experiments!® on tissue cultyure
growth appeared to be accompanied by similarresults; 1.e., a period of depressed

ardon aud others," condyet-
skin responds to exposure to

P
d




growth followed by a period of s imulation.
indicate a direct action of roentgen rays in ti
indirect one, in that the metal
stimulated.*

While these experiments do not
ssue repair, they do indicate an
lism of the tissue exposed to roentgen rays is

Today roentgen rays are being

used with good results in the treatment of
numerous types of lesions, includin

g furuncles and carbuncles.!® 20 2 22 Their
value in the treatment of such conditions cannot possibly be attributed to their
direct germicidal powers, since it has been proved by in vitro experiments that
a much higher dose and a longer exposure are required for actual killing of
micro-organisms than those used clinically. It would seem that when acting on

SRR R RO,

Fig. 1.—May 14, 1938. Deep 2nd to sup.
degree burn :Zc??m_::u. hu_:.”m circumference of the & sti it actors have I€
ower leg.

cial 3rd ons of ointment
rap

al pro)
he

evidenced by :E.mnmm
» both centrally and xc:m._c:.
numerous, small central islands of epithelit
resemble pinch graf

epithe]

pathologic tissues, roentgen rays Possess, in
Organisms involved, an action on the tissues S
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rather than merely disintegration products,
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Clinical Application.——From the previous experiments it is evident that
cells react to injury, regardless of the type, by the production of metabolism-
stimulating factors. It is likewise evident that the discovery of these factors,
factors which we consider the “formative stimulus or stimuli”’ to tissue repair,
has opened the possibility of many practical applications in the field of medicine.

Investigations employing these agents in the treatment of wounds, both in
laboratory animals and in human beings over a period of several years have had
gratifying results. In animal experiments these results were manifested by a
decrease in the time required for healing, absence of sepsis and freedom from
scarring. In addition to these remarkable features, a minimum of pain was
experienced by the human subjects. For the work on the treatment of human
wound we are indebted largely to Dr. Thomas F. P. Walsh,?® of Mercy Hos-
pital, Chicago, whose results are based on extensive treatment of burns during
the past three years. With his permission we present photographs of a typical
burn treated with an ointment containing metabolic-stimulating factors. The
results speak for themselves.

From the foregoing, it is evident that many possibilities are open for in-

vestigation with these metapolism-stimulating materials. Moreover, their

method of production through the action of physical agents on the tissues seems
certainly to justify the use of such agents in the repair process.

In view of the evidence demonstrating that the proper use of physical
agents can result in the production of metabolism-stimulating factors, it may be
seen that there are many possibilities for wider and more effective use of

physical therapy in the treatment of wounds, in the treatment of disease and
in hitherto unexplored fields.
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is not attributable to the vitamin content. The
experiments of McJunkin and Matsui on the epi-
thelial regenerative activity of the fat soluble
portion of rat tail scrapings seem to |
ment with this view. Gety appears to have
demonstrated that the healing effects of cod liver
oil in experimental tuberculous lesions reside
neither in the fatty acids nor in the vitamin A and
D contents, but in an unknown factor in the
unsaponifiable residye.

Nearly all of the worker with natural cellylay
products have regarded the materials ~.mmt::w:v?
for the increase in cellular proliferation to he ?.:H
ducts of tissue destruction. Tn oy laboratories
.ﬁmor:m@:cm have been developed for the controlled
mjury of cells under reproduceable and more or
less m:::_(‘.:_h:(‘r\o conditions, and we believe that
our experiments indicate that cells subjected to
Injuring agents secrete or release proliferation
promoting (and respiration m::EE::mv sub-
stances as a direct response to the injury, These
factors are not solely cellular ﬂ_omr.:oﬁo:.?.oﬂ,:_o?
nor do they consist wholly of nutrient materials
but rather they may be hormone-like substances,
in the original sense of Brown-Séquard and dAr.
sonval, secreted by injured living cells into the
intercellular fluid. For this reason they have _vaa_ﬂ
spoken of as “intercellular hormones.” In our
investigations (Sperti, Loofbourow, Fardon Cook
and collaborators), yeast, bacteria, &r&m and
animal tissues injured by controlled Lompwom of
lethal ultraviolet radiation and X-rays as swo: as
by chemical injury, mechanical Injury or trauma
and by oxygen-want have been shown to produce
factors which stimulate the proliferation of cells
in vitro and, at least in one instance, i viyo. The
fact that many of our studies have used yeast as g
test organism does not deprive them of clinical
interest, since it has been shown that, in many
cases, the tissue active factors also stimulate yeast
proliferation, and the latter is experimentally
much better suited for quantitative
purposes

The evidence seems to show that injured living
cells form hormone-like proliferation promoting
factors as a specific response to injury althougl
the release of dead cell disintegration products and
increased permeability of the cell membrane may
account for some of the activity in crude prepa-
rations.

Specific experimental results with cell suspen-
sions which support these contentions include
the following:

r. A given dosage of injuring agent, such as
ultraviolet irradiation, applied at low intensities
to a suspension of cells over a long period of time
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tures. Working with cultures of adult tissue,
Drew found that products of autolysis from dis-
integrating adult cells initiated the multiplication
of such tissue and produced growth of explosive
character. However, making subcultures of these
in fresh media and again adding the autolyzed
tissue extract, he found rapid degeneration to set
in, while other cultures which did not receive a
second dose of the extract continued to grow
vigorously. Walton noted that if a piece of rapid-
ly growing tissue was cut in two, growth was
delayed on the cut edge (he was of the opinion
that this was apparently due to trauma), so that
when the cells from the uncut edges had formed a
halo of branching cells spreading out into the
plasma, only a few cells were projecting from the
cut portion. These cells grew rapidly, however,
and after the second or third day nearly equalled
in width the outgrowth from the uncut edges.
Walton apparently made no special issue of in-
creased growth after injury, but was mainly
interested in the lag period.

Fischer, in studying the physicochemical nature
of growth promoting substances, employed va-
rious methods of obtaining embryo tissue extracts,
He found (1917) that extracts obtained by simply
cutting embryos into pulp with a pair of scissors
gave greater activating power than when this pulp
was subjected to grinding in a mortar with kiesel-
guhr. These results suggest to us that mjury
rather than complete destruction of the cells
produces the highest concentration of growth
promoting substances. These experiments were
repeated in our laboratories with the same results
obtained by Fischer. Further work by Fischer
(1930) on the healing of wounds in vitro has shown
that, after successive traumatization, the cultures
grew definitely faster than the undamaged con-
trols. He observed also that the speed with which
wound healing takes place in such cultures could
be measured and was found to he inversely pro-
portional to the age of the culture.

To demonstrate the liberation of growth pro-
moting substances from injured :mmzﬁ a series of
in vitro experiments was initiated in these labora-
tories. Embryonic chick heart was chosen for
explantation, and plasma-Drew’s solution for the
medium. The tissue fragments for the control
cultures were immediately transferred to hanging-
drop slides. The pieces of tissue used in the
experimental group were placed in a mS.c_cm_.nm_
tube and washed thoroughly with Drew’s solution
by shaking gently for 30 seconds. This procedure
was repeated six times with every piece of tissue,
the old fluid each time being pipetted off and
replaced with fresh Drew’s solution. Thereafter

each fragment of tissue was transferred to a slide
culture and incubated with the control group
which was not washed. Growth measurements
were taken after an incubation period of 41 hours.
The results may be summarized as follows:
Twenty-four per cent of the unwashed tissues
showed growth ranging from no growth to poor,
while in the washed tissues 53 per cent showed
either poor or no growth. .Oc:i.ms.wgmou only 47
per cent of the washed :wmzam.mrcioﬁ_ growth
ranging from fair to very good, while 76 per cent of
the unwashed tissues exhibited growth ranging
from fair to very good. These results clearly indi-
cate that washing the tissue before explantation
removes much of the growth stimulating sub-
stances produced through injury by cutting, and
is reflected in subsequent reduced growth.

Another series of un vilro experiments was per-
formed in these laboratories to demonstrate more
directly the stimulation of growth as a result of
injury. To illustrate with any degree of directness
that injured tissues liberate growth promoting
substances entails several technical difficulties.
After a fragment of tissue in a plasma clot is cut
and oriented it is often difficult later to recognize
the cut portion. It frequently happens—although
the cut portion be recognizable—that the resul-
tant ubiquitous migration of cells produces a
pattern which gives the false impression of uni-
form growth from all portions of the tissue. To
circumvent these difficulties a tissue was chosen
In which the cut portions were easily distinguish-
able and relatively remote from the uncut por-
tions. For this experiment intestine removed
from 14 to 18 day old chick embryos was carefully
cut into transverse sections not exceeding 2 milli-
meters in length. In transferring the sections to
the cover slips, special precautions were E_Aoj not
to injure any portion of the muscular coat of the
intestinal wall. Each fragment of intestine was so
oriented as to make clearly visible the two cut
ends. Active growth in every instance proceeded
from the cut or injured portion of the intestine
sections.

In summarizing the experimental results of the
in vitro Investigations, it appears evident that
growth promoting factors are liberated from
tissues in culture as a consequence of injury.

METABOLISM

While considerable effort has been devoted to
the stimulation of proliferation in wounds—incly-
ding use not only of products of cellular injury but
also of allantoin, urea, fish liver oils, sulfhydryl
compounds, etc.—much less attention has been
devoted to the problem of the effect of injury on
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tissue metabolism. Since energy for proliferation
must be supplied by metabolism, the well known
fact of high metabolism of rapidly growing normal
tissue, such as embryo tissue, would be expected.
A similar relation holds in aseptic wounds. Gaza
and Gissel, by means of the Warburg technique,
measured the respiration and anaerobic glycol-
ysis in aseptic wounds of the human skin. It was
found that shortly after infliction of the wound, a
rapid fall in metabolism occurs, corresponding to
the destruction of tissue. When repair begins, a
rise in metabolism occurs above normal, and the
metabolism finally declines to the normal level.
Similar findings were obtained from study of the
metabolism of the Achilles tendon of the dog. It
has been pointed out that respiration may be
lowered in a number of pathological conditions or
by toxic agents and that its measurement may
serve as a criterion of the vitality of the skin
and, for that reason, may be a useful adjunct in
dermatology (Adams, Amersbach and associates,
Cook).

In our laboratories the effects of injuring agents
such as ultraviolet and x-radiations, on the res-
piration of cell suspensions have been studied,
conditions similar to those employed in the proli-
feration investigations being used. It was found
that mild irradiation caused an increase in res-
piration while intensive irradiation, with resulting
destruction of most of the cells, caused a decrease
or cessation of respiration (Fardon and associates,
1937). It was shown that such irradiation caused
the release by the injured cells of a factor (or
factors) which could be separated from the cells
and which was active in increasing the respiration
of fresh cell suspensions. Thus, it appears that
cells, under the influence of injuring agents,
release into the intercellular fluids substances
which stimulate the proliferation and respiration
(and also, less extensively investigated, the gly-
colysis) of cells. Effort is being expended on the
preparation, fractionation, and characterization
of these substances and their relation to other
recognized materials (Cook, Norris, and colla-
borators). As a result of these studies we believe
that the injury of cells causes them to release
(and probably to synthesize in increased quanti-
ties) not only chemicals which induce more rapid
proliferation but also chemicals which tend to
restore the metabolism which has been lowered as
a direct result of tissue destruction. Present
indications are that the growth and respiratory
stimulating factors are distinct; and, at least
under our experimental conditions, relatively
greater proportions of the growth factors are
produced by injury.

NATURE OF RESPIRATORY PROMOTING AND
PROLIFERATION PROMOTING FACTORS

1. Respiration promoting factors. Little is
known as yet of the chemical nature of the respira-
tory factors with which we have been dealing and
consequently we are unable to state how these
factors may fit in with the recognized respiratory
systems and to just what extent they may be
identical with known respiratory intermediaries.
Our efforts in connection with both the respiratory
and proliferation factors have, until recently, been
directed primarily toward the physiological as-
pects of the problem, i.e., the effect of injury on
the production of these materials, and less toward
their nature and mode of action. Certain indica-
tions are available, however (Cook and asso-
ciates). In crude extracts undoubtedly mixtures
containing both coenzyme-like substances and
oxidative substrates are present. There is evi-
dence that a variety of materials, more or less
specific as to tissue, are involved. It has been
possible to eliminate a variety of amino acids,
members of the vitamin B complex (thiamin,
riboflavin, nicotinic acid, pyridoxin, pantothenic
acid) and other substances as major sources of
activity on yeast respiration (Cook, Walter and.
Eilert, 1940) as well as on skin respiration (unpub-
lished) under our experimental conditions. The
active materials appear to be free of protein and
sulfur, and all the active water-soluble prepara-
tions thus far obtained contain nitrogen. A ma-
terial active in increasing liver respiration has
been concentrated by fractional electrical trans-
port and is definitely acidic in nature. Certain of
the common participants in cellular oxidation
systems, such as the thiamin containing and
alloxazine containing coenzymes and coenzymes I
and II, appear to be eliminated by the lack of
correlation between ultraviolet absorption and
respiratory activity. Certain fatty substances
which, in nontoxic concentrations, increase the
respiration of yeast have been shown to be fatty
acids acting as substrates.

2. Proliferation promoting substances. It was
early established that there was a correlation
between the proliferation promoting capacity and
the amount of ultraviolet absorption at approxi-
mately 2600 Angstroms in the crude concentrates
of proliferation promoting factors from both yeast
and animal tissues (Loofbourow, Cook). This was
taken as evidence of a nucleic acid-like nature of
the proliferants. Recently, however, experiments
have shown that, while an increase in nucleic mnﬁ
(or' similar substances) can be demonstrated in
ultraviolet injured cells either directly (by the
quartz microscopic technique) or by isolation, and

COOK, FARDON: WOUND HORMON

while a parallel increase in growth potency also
takes place (Loofbourow et al., 1941), yet it 18
possible by the technique of o:S:E.Smn:&:n
adsorption to obtain potent extracts which do not
show selective ultraviolet absorption. No correla-
tion was_observed between ultraviolet absorption
at 2600 Angstromsand growth potency of fractions
from ““uninjured” cells (Cook, Hart, and Stimson,
1040). Davidson confirmed the growth promoting
properties and the increased content of purine,
nucleotide, and nucleoside nitrogen in the cell free
fluids from ultraviolet injured yeast cells and also
found a large increase in amino nitrogen. It may
be recalled that Caspersson has demonstrated an
increase in nucleic acid during cellular division
and Fischer (1930, 1940) believes that a nucleo-
protein is responsible for the proliferation effects
observed by him and previously referred to in this
paper. A preparation from beef embryos based on
Fischer’s work and known as epicutan is being
investigated in the healing of war wounds in
England.

A series of unpublished experiments comparing
cell free extracts from ultraviolet irradiated yeast
with the known growth factors for yeast (inositol,
E:M.Em:. biotin, vitamin By, pantothenic acid and
amino acids) has shown that, while part of the
activity of crude extracts is accounted for by
certain of these substances, there is yet a residual
effect due to substances not yet recognized. This
1s confirmed by work of Williams and associates.

Injury, therefore, would appear to result in the
release of proliferation promoting substances,
some of which represent an increased production
of known materials, but some of which are yet
MHHWHWMMM mwﬂmﬂm@w‘ be mentioned that no evidence

o relate these materials to the

sulfhydryl compounds of Hammett since none of
them contain sulfur.

SUMMARY
S

r.y._mw.:ar:om%w, v%mw:ﬁoa that living cells, upon

j Ty, proauce or release substances which pro-
mote the H.:o:.mf..@so: and metabolism of surviv-
g cells. While crude preparations from injured
oc:.m contain cellular disintegration ?ea:aﬁ
which can serve as nutrients, it is believed that
injured cells secrete into the intercellular fluid
additional materials which may be ?:.Bw:o-:w@
in their action, in the original sense of Brown-
Séquard and d’Arsonval, and which therefore
may be termed “intercellular hormones.” It is
believed that these substances are of 5.:.,\9.5:%
in wound healing and may constitute the
tive stimulus” of Virchow. The efficac
contemporary modes of thera

“forma-
y of such
py as the Orr treat-
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v}

i -etenti such
ment may be due in part to nr‘o,_&o::muw nomozuom
substances at the wound site. The swom wmm mm e
herein is being extended to . viv0 S u bl
mal and human wounds and will be repo
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May 14, 1943

Ky dear Georgianna and Dean:

I want to send you this little note
of thanks for Your kindness in presenting your
gcrapbqu-to the President. He appreciates
four friendly thought of him and I have pleasure
in conveying his very best wishes %o you,

Very sincerely yours,

Grace G, Tully
Private Secretary

Georgianna‘and Dean ﬁgeris,ﬂ
630 Hampshire,

Quiney,

Illinois.




May 14, 1943

My dear Mr, Mack:

This note conveys to you the Presi-
dent's thanks for the kind thought which
prompted you to send him those 1ittle girss

of wood earving, as well as the toy for his

dog, Fala, Your friendly thought is apprec

s

ated very much.

Very sincerely yours,

Grace G. Tully

Private Secretary

Dsyton,
Ohio,
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