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I. LAST WEEK----
Date: October 20, 1939

Place: Recreation Room-- Powell Hall

Time: 12:15 to 1:30 P.M.

Program: Movie: "Great Heart"

" Otogenic Meningitis
Jerome A. Hilger
Eric H. Loenholdt
R. E. Priest
Emmet W. Milhaupt

Discussion
J. A. Hilger
J. C. McKinley
T. E. Carmody
Horace Newhart
L. R. Boies

Movie: "Mastoidectomy"
L. R. Boies

Present: 146

Gertrude Gunn
"

Record Librarian

II. MOVIE

Title: "Life Begins A€;ain"

Released by: Bell Telephone Co.

III. ANNOUNCE.MENT~

1. W.rl;DDINGS

Eleanor Mary Smith and
Clarence Dennis (Surgery) ­
June 17, 1939.

Evelyn Shaffer (Social Ser­
Vice) and John Dexter Lyon -
June 24, 1939.
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Ruth Moulton (Psychiatric Social
Service) and Dr. William Andberg
(University Farm) - July, 1939.

Kathryn Buntin and Richard Jessup
(Iowa) - ~ugust 19, 1939.

Adrienne Odlaug (Radiology) and
Clayton Mullen - September 9, 1939.

2. BABIES

Carl Durant Craft is receiving
callers on Station 54. He arrived
on October 24.

3. W/.Rl\1ER F. BOWERS, M.D. ,Ph.D.Surg.
and

JOHN C. KENNEDY, M. D.

Announce their Association for the Con·
tinuance of the Practice of the late

Dr. C. R. Kennedy

Practice limited to General Surgery

Offices: 620 Omaha Loan and Building
Association BuildinG

Omaha, Nebraska

Phone Atlantic 6290

4. RAY ~ COCHRANE, M. D.

The Doctors of
The NICOLLET CLINIC

Minneapolis

Announce the Association of

DR. RAY F. COCHRANE

Obstetrics and
Diseases of Women

July 1, 1939
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IV• SULFANILAMIDE AND

SULFAFYRIDINE THEP.APY

Edmund B. Flink
Wesley W. Spink

The purpose of this review is to St~­

marize ou-t' clinical experience with
sulfanilaluide and sulfapyridine at tJle
University of Minnesota Hospitals during
the IJast t'l'1O ;years. No attempt will be
made to present a comprehensive review
of the volumj.nous literature on this 8U1)­

ject. For those interested, we have
appended a list of the more important
monographs and papers.

At tho present time, there are three
sulfonamide compounds used in the tr3at­
ment of infectious diseases. Besidos
suifanilamide al1d sulfapyridine, there 2.8
neolJrontosil, '''hich is a trade name for
a more complox compound. We have hacl
little experience with the latter drlk~'

There is no reason to believe that H has
any advantago over sulfa.."1ilamicle. A
better understaJ.l.ding of tho ac'~ion 0:;:'

those drl~s is dependent upon knowledge
of their chemical structure, and some of
the changos they undergo in the body.

Sulfanilamide has the following StrLlC­

tural formula:

S02NH2

In the "bod_y, the drug undergoes cha.'1[es.
Var;ying p:r'oportions (usually 10%) are
CO]1jue;ateC:~, rrr'oba"bly in the liver, to form
acotj1atcd sulfanilamide.

This conjugated product is inactive
a:sainst organisms, and is excroted in t~lc;

u:dne. The remainder of the com-povncl io
pro"ba"bly oxidized.
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Sulfapyridine has the following
formula:

This compound is also conjugated in
the body to form

Many individuals conjugate large amounts
of the a"bsorbed drug (up to 800) which
not only is inactive, but may be pre­
cipitated in the urinary tract. Th8
remainder of the drug is p:l.'o"ba"bly oxi­
dized to form a more activu Coml)Ot1Jld or
compounds.

Neoprontosil has the 1'o110\-1in3
structure:

This compound is inactive agajnst "bac­
teria, and in the body it is reduced to
form two compounds, one of which :i.s free
sulfanilamide.

It is "believed that action of neopronto­
3il on "bacteria is dependent upon the
formation of free sulfanilamide, and
hence has no advantage over sulfanila­
mide.
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SULFANILAMIDE THERAPY

During tho past two years, observa­
tions have been made on 120 patients re­
ceiving sulfanilamide. Most of these
patients were treated on the medical ser­
Vice, but cases from every service in the
hosliital are rcrresented in this group. B.

2. The dose for the first day,
especially as an horoic
measure, may be 2 to 2.5 time;
this amount.

Subcutcneous (ror Children)

Dose 0):' su~fanilamidc:

It is difncult to draw hard and fe-ost
rules. Our main objective has been to
maintain a blood 10vel of free sulianila­
mido between 5 and 10 rugs., and. in some
instances 15 mgs. per 100 c. c. OXCCI'-c

for patients with urine,ry trc.ct ini'oc­
tions. The optimum blood lovol for tLG
various t3'PoS of' bactorial infections mi.-wt
still bo worked out.

C.

1. 0.8% sulfanilamide cr~Tstals

in saline, amo~~t given
calculated as above. Given
in divided. doses every 8 to
12 hours.

J;n urinary tract in::ectiol1z
(for Children)
1. 0.05 gm. per kg. (61'. 3/8 per

lb.) per day is usually all
that is necassarj'.

Subcutaneo~q administration for adult£

Correspond~ngly smaller doses are
ghen to children on the basis of the
calculated oral dosage.

As soon as sulfanilamide therapy has
been instituted, it is necesaary to
watch for the appearance of toxic mani­
festations, and also know what level of
the drug in the blood has been attained.
In this connection, we have carried out,
and recommend the followi~~ procedures:

Sulfanilomiclo

Sulfanilamide is adminj.storod ,):i.t;lcr
orally in 5 grain tablot form, or sub··
cutanoously with the purified powder
dissolved in warm saline. The drug need Sulfar51amj.d.e has been dj.ssolved in
not bo, and Sh01.l.ld not be, .::;iven int:.:'a- hot }!hysiological saline solution so
venously. Only rarely havo the Gulr'nnili.o,- that a :['j.nal concentratj.on of 0.8~£ of
midc cr;ystals been placod directly in sulfanilOlllid.e has been obtained. A 1/6
open wounds. Sodium bicarbonate has beon molar solution of sodiuml lactate may be
administ'3rcd to patients recei';ing 8ul- used as a solvent which .,ill aid in the
fanilamido to prevent acidosis. prevention of acidosis. We have found

this to be an important precaution vThen
treating diabetic patients who have
an acidosis. In the initial porenteral
injection from 4 to 8 grams have been
given in 500 to 1000 C.c. of saline.
Then every 8 hours thereafter, 1/3 of
the calculated 24 hour dose has been
given (usually 250 C.c. of an 0.8%
sll.lfanilamide solution).

The oral administration for adults
has boen as follows: 3.6 grams (60 g1's.)
to 4.8 grams (80 grs.) were givon for
thLJ inHial dose, and then 0.6 8T81llS

(1081's.) to 1.2 grams (20 ers.) ove17
1+ hours night and day. Depending upon
the clinj.cal rosponse, the dose has been
gradually 1'oduced, until the drug ,.;as
given only in small amounts duri~3 the
day. In somo instcnces, largor doses
have beon nocessary because of poor ab­
sorption and low sulfanilamide blood
levels. On occasion, the tablets havo
been crushed, suspended in water, 1:'.nc.
given thTouGh a nasal tube. The flu:1.6.
intako has boen limited to about ;000 c,c.
2. day. About 10 grains of SOdLt bicar1::on­
ate were given with each dose of S1U­

fanilemiclo.

A. By mouth (for Children)

1. Dsuo.l dose is 0.1 gr,l. per kg.

1. Blood sulfanilamide determination
at the end of the first 24 hours
of therapy, and then one every
other day durir~ the acute stage



of the illness. As the dose is
being reduced, and the :patient
improves, such doterminations are
not necessary.

2. Hemoblobin detel~inations and
leukocyte counts should be done
at least every other day as 10Yl,3
as the patient receives tho drw;,
and for several days thereafter.
If the leulwcyto drops below no::.'­
mal, daily differential and le~~o­

cyto cOlmts should be done.

3. Measure the dailj- intake and out­
:put of fluids.

4. Toxic manifestations, and ilid:i.ca­
tions for stopping the administra­
tion of the drug will be dJ.scussed.
later.

Dose for urinary tract infections:

The recommended dose varies consiQor­
ably. }o'luio.s should be limitad so that
the daily output is about 1000 c.c. This
allows a highor concentration of the
drug in tho urine. In some instances,
as littlo as 20 grains a day in div1ded
doses, has produced a favorable response.
In most cases, we have 8iven 3 to 5 G1'8.1118

a day 1n dl.vidod doses. The drug need
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not be given during the night. If a
favorable clinical response is to be
obtained it takes place within 1+ to 5
days aftor therapy has buen started.
Failures in obtaining sterile urine ctU­
turcs have boen duo to: th0 presonco of
organisms that resist the action of the
drug; inad.equate concentrations of the
drug in the urine; obstruction along
the urinary tract. Poor ronal function
has not beon a contraindication for thQ
administration of sulfanilamide, but
it must De given very ca~tiously in
small doses.

RESULTS OF SULFANILAMIDE THERAPY

A. Bacteromia
Beta~emolytic streptococcal

:infoctions will be considered
first. Table I Sh01-1'8 tho re­
sults with patients haVing a
bacteremia. ~e accepted mor­
tality rate for this tJ~e of
j.nfaction boforo tho introduc­
tion of sulfanilamide was ap­
proximately 70%. The mortality
rate in our group treated with
sulfanilamide is 36.3%.
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TABlE I

Eleven Cases of Homolyt1~ §treptococcus Bacteremia
Treated with Sulfanilamide.

Ago Sox Complication ITotal Dose Outcome
_. _=I (In Grams).

.-i= .. ..

56 M WOillld Infection I 12 Death
35 M Pneumonia, Arthritis, INepllritis, Cellulitis 25 IRecovery

5 '\-Iks. M Pneumonia 13 Death
35 M Cellulitis, Thrombophlebiti.s 27.5 jnecovery
54 F Pneumonia 11 Death
44 F Empyema, Ca. of Cerv:!.x 36 Recovery
:>0 M Gangrene of Leg 24 Death
27 F WOillld Infection. .Lrthritis

I
56 Recovery

17 F Pneumonia 75 Recovery
53 M Gangrene of Leg I 174.6 Recovery
18 M Mastoiditis

~ 35.8 !Recovery
.

B. Pnemnonia and Meningiti§.

Only )+ patients with a henol;:rtic
streptococcal pneumonia were
treated, and no conclusions con­
cerning the results o~ therapy
are warranted. These patients
often recover without specific

TABLE II

therap~T•

Throe Ilatients with strelJtococ­
cal meningitis were given sul­
fanilmnide. Again no conclusion
can be drawn, except 2 to 3 pa­
tients recovered, whiGh would be
very illlusual before the era of
sulfanilamide therapy.

Streptococcal Pneumonia

Age Sex I Complication I Total Dose Outcome
(In Grams) -. - - - --

23 F
I Empyema 13 Recovery

28 F II 40 I Recovery
21 1>1 I Emp;)rcma 33.7 lDeath
36 M Emp~roma I 8 RecoveryI . I

Streptococcal ~oningitis

I
I

6 M Sinusitis I
51.8 Recovery

65 M Endocarditis 12 Death
4 M I Otitis Media 30 Recover;y

.. _. ..

,
1

-i,
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C. Miscel~aneous .Q~mol2!jc streJ)"t2.::
coccal infect.ions. These include----- -------
erythema nodosum, lymIlha.l,gitj.s,
tonsillitis, gangrene of extrem-­
it~T (diabetic) and scarlet iover
(with antitoxin). The number 01'
cases prevents any conclusive
statement as to the theraIlm.li.,:;'r;
effect of sulfanilamido. All ~he

Ilatients recovered, and imprOV0Q
while the drug was being admin­
isterod.

2. Gonococcal Infections

vie have treated 8 pationts .[itil
gonococcal complications, osr;oej.­
allJT polyarthritis. We have not
included in this report ffil3/ 1'13··

suIts in patients havi.ng onl;." a
urethritis or cervicitis. SuI··
fanila.mide, and possibly suli'a··
pyridine are the best specific
thorapeutic agents available for
gonococcal arthritis. In tho

treatment of gonococcal arthritis,
it has been fotllld essential to
administer these drugs very early
in tho disease. In a ['ow in­
stancos we have combined sulfanil·
amid€; therapy with artificially
induced fever, (Kettering hyper­
therm), because the response with
sulfanilamide alone was not wholl~

satisfactory. It is suggosted
that if at the end of ono woek of
treatment "lith adequate doses of
sulfanilamide (blood levols bo­
tweon 5 and 10 rags. por 100 c.c.),
there has been no mad:od improve­
ment of tho arthritis, then fever
therapy should be ill1dertaken.
Table III includes patients with
gonococcal ini'ections treated at
the University Hospitals. In the
7 of 8 patients with local lesione
from which gonococci were recover­
ed before treatment, c~utures

taken at the conclusion of ther­
apy, were sterile for gonococci.

Gonococcal Infections Treated with Sulfanilamide

I
I

I
I

I
..1

·-·~--i--
1m
nt

Ago Sex Lesion
----.,----.----.---------.----t--._-q;

-
Compl,catio~ Additional l DoS~_ RtJsul t _

41

I

F Polyorthritis Pelvlc Ill..flmn. 24.b Mark0d

Conjunctivitis i provemo
9 F Vaghl:I."Sis

I
26.5 II

,
(5x) 180. "25 M Polyarthritis i UrethritJa Fovor

18 F Polyarthritis I Ihl. II

22 M Polyarthritis Ur'3tll:':'1tis Fever (7x) 56. II

*31 M Polyarthritis I Ureth:ritis Fever (7x) 163. I,

22 J? Polyarthritis I COl'vi G ~ tis 84.6 Ii

19 F Polyarthritis i CGr;{icit~Ls 71. "
.. '---j--.. -_.= -

*T:ccated. with Sulfapyrid.ine, after l):;::'evj.ous attempt with Sulfanilamide.

3. Brucellosis (UnduLmt Fevor)

Five patients have been treated.
:Because of the experience of othe:i..~s, one
l)atient received fever thera]);y in add:i­
tion to sulfanilamide. It is 01lr J.mi)I'es­
sion, from our small experience and a re­
view of the literature, that the best
results will be obtained in those patients

troated early in the course or their
disease. While no definHe statement
can be made at this Mme, it is recom­
mended that sulfanilamide be given in
adequate doses for 10 days to 2 weeks.
If at tht) end of that t :i.me, there is
little or no improvement, then combined
sulfanilamide and fever therapy should
bo tried, providing the patient's con-



dition will allow the use of induced.
fever. Table IV is a resume' of pa-

tients treated.

TABLE IV
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Patients with Brucellosis
Treatod with Sulfanilamide

- --
Age Sex Duration of Additional Rx Dose Hesult

Disease (In Grams)
- - -_.-..~

28 M Acute (4 da;rs) 18. Cure
37 M 3 Yrs. Fever (6x) 262.3 No Ilnprovemen
54 M 3 Months 72.5 Temporary

Improvement
66 F 5 Months 32. Ilnprovement
23 M 5 Days 7.8 Improvement

-- --

4. Staphylococcal Sepsis

Because a considerable number of
patients With staphylococcal sepsis seck
treatment at the University Hospitals, we
have given sulfanilamide to several of
these pationts. Dr. John Paine, of the
Department of Surgery, collaborat8d in
this study. We were mindful of the
fact that most investigators state SlU­

fanilamide is of no valuo in the treat­
ment of decp seated lesions due to
staphylococcus. Most people agroe that
the drug is useful in the treatment of
urinary tract infections due to this
organism. From our observations, We dJ
not beliove that sulfanilamide is of
much benofit in the treatment of sta~hv­

lococcal sepsis. One of us (Dr. Spicl~)

has found tl1at in vitro tho bacterio­
static and bactericidal action of sul­
fanilamide is increased at higher than
body temperature. Following this ob­
servation, a fow patients have beon
treatod with slufanilamide and induced
fever (Kettering hyperthenn). Further
clinical observations are necessary
before definite conclusions can bo made
concorning tho results of treating
patients with this combined thorapy.
In Table V arc recorded tho results of
troating patients with infoctions duo
to the staphylococcus aureus. Similar
results wero obtained in patiants with
sepsis due to staphylococcus albus.



TABLE V

Patients wi tIl Seps ~g. Due to .!-he
Staphylococcus Aureus Treated with Sulfanilamide

e-

e-

nt

nt

Age Sex Lesion Complication Additional Total Dose Result
Rx (In Grams)

-- 1-..

48 F Abscess of Reticulo- 24. No Improv
Buttock endotheliosis ment

23 M Cellulitis (91.8 Improveme
of Neck " II (66.3

57 M Bacteremia Furuncle, lung 100,000 units 25. Death
abscess Antitoxin

19 M Acute Bact.
I

20. Death
Endocard.

44 M Acute Osteo 31.8 No Improv
I ment

51 M Chronic Osteo. 142.0 " Ii

26 I
36.0 RecoveryM Bacteremia FurLmcle

J8 M Chronic Fever (14x) 275.0 Improveme
Osteo •

16 F Chronic

.~_.-
Fever (5x) 207.0 "

Osteo. =L

v. Kidney Infections

Too few patients have been oe­
served by us, from which to draw definite
conclusions. The impression was gained,
however, that sulfanilamide is of defi­
nite value in the treatment of pyelone­
phritis, but the drug must be adrninJ.ster­
ed cautiously. This is also true for
cystitis.

6. Subacute Bacterial Endocarditis

We have had an unusual opportunity
to treat several patients wno had sub­
acute bacterial endocarditis. While we
have one patient of the series, who is
apparently cured or in a remission, we do

not believe that sulfanilamide is of
much value in this form of sepsis.
Because there is little to offer in the
form of therapy for these patients,
we believe at present that they should
be given large amounts of the drug over
a long period of time. Sulfanilamide
offers a hope in the prevention of this
disease. It is well knovm that there if
often a temporary bacteremia following
the extraction of teeth or tonsillec­
tomies. If these procedures are to be
carried out in patients with valvular
lesions of the heart, they sho,ud re­
ceive sulfanilamide for a day before the
operation, and for 2 or 3 da;ys after.
The blood lovel of sulfanilamide should
be maintained around 5 mgs. per 100 c.c.
The results of sulfanilamide therapy in
p~tients with subacute bacterial endo­
carditis are tabulated in Table VI.
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TABLE VI

Treatment of Sul)acutc Bacterj_al Endocarditis
with S'J.lfaniJamide

--1
. -f

Im- I
t -

ement

=~

Age Sex Lesion Organism Dose Res"'cllt
(In Grams)

35 F Mitral StalJh-Albus 259.5 'rcmlJOrary
provulliEOn
Death

18 F Potent Duct. Stropt. vir. 191.6 ., Cure•
Arteriosus

36 M Mitral & Strcpt. vir. 65. No Improv
Aortic

25 F Patent Intor- Strept. vir. 53.2. Ii

ventricular Septum I
23 F Mitral Strept. vir.

I
42.6 "

27 F Patent Duct. Strept. vir. 95.8 II

Arteriosus I
22 J!' Mitral Strcpt. vir. I 69.9 "
66 M Mitral Stre~pt• vir. I 102.5 "
40 F Patent Duct. Stregt. vir. I 26.7 II

I
Arteriosus

I
26 M Mitral &Aortic S·~·,ln(1)t• vir. 36. n

40 M Aortic Mitral Strept. vir. 53. II

131.6 I II29 F Mitral Strept. vir. ! I
31 F Aortic Strept. vir. i 64. I 11

20 F Patent Inter- Strol,t. vir. I 276. I
II

ventricular se:t~
I
I ==t--- J

,t.

y. Miscellaneous Diseases

A. Pneumococcus Pneumonia

Only a few patients with
pneumococcus pn~umonia have
been given sulfanilamide. One
indiVidual, a 52 year old
male, with a type VII pneumo­
coccus, lobar, pneumonia and
bacteremia (63 colonies per
cubic centimeter of blood)
recovered following the au­
ministration of 58.4 grams of
sulfanilamide. Another pa­
tient with a type IV pneumo­
coccus meningitis recovered
after receiVing sulfanilmn5do
and type-specific l'abbit ser­
um. It is generally accepted
that sulfapyridine is much

more effective in the treatment
of pneumococcus infections, and
we have abandoned the use of
sulfanilamide.

B. Ulcerative Colitis

Two patients received sul­
fanilamide with no improvement4

C. Moningococcus Meningitis

One adult recovered complete­
ly following treatment with
s'.ufanilamide.



TOXIC MANIFESTATIONS OF SUL}l'ANILAMIDE

We have observed a number of toxic
signs and sJ~ptoms which may be airectly
attributed. to the action of sul::'anHamide.
It shol-lid be pointed out that the number
of l)atients with these manifestations are
out of proportion to the total number of
patj.ents that we have observed. Our at-­
tention has been called to these signs of
toxicity in patients on the various ser­
vices, whereas rnany other patients re­
ceiving the drug were not seen and arc
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not included in this general review.

1. Central ~er~ System

Common manifestations encounter­
ed were hoadache, dizziness, mental de­
pression, lethargy. No instances of
peripheral neuritis were seen. In
Table VII are tabulated a Group of pa­
tients with outstanding mental aberra­
tions. It is of interest that those
devoloped following the administration of
tho drug for only a few days. All symp­
tOffiS rapidly subsided following the with­
drawal of sulfwl.ilamide.

TA:Blu~ VII

Toxic Manifestations of Central Nervous System
Due to Sulfanilamide-- ---

Age Se=~ I Manifestation 1No. of days Drug Total DoseI

-4= Was Given (In Grams)1--- ... 826 M I Ps;ychosis 32.
35 M

I
Psychosis

I
2 10.6

23 M Delirium 4 19.3
18 M I Psychosis i 2 10.
30 F

! DelirJ.um I 4 15.
I- .. I .. "l

2. Gastro-Intostinal Tract

Nausea, and occasionall,!, vomit­
ing occurred after the ingestion of
sulfanilamide. Anorexia was another
disturbir~ factor, especially in pationts
'vith malnutrition. We have only encounter­
ed diarrllCa in one patient, which was
directly rolated to the drug.

3. Cyanosis

This was a common finding on
our patients. Studies carried out on the
bloods of several of these patients by
Drs. Watson, Vigness, and Spink prove
that methemoglobin is the cause of the
cyanosis. Raroly, sulfhemoglobin is the
cause. We do not bolieve that this cyano-

sis should necessitate withdrawal of
slJ~fanilamide. When a 1% solution of
methylene blue was given intravenously
to several of the patients having cya­
nosis, the latter promptly disappeared
wi thin 30 minutes. Hm"ever, whon sul­
fanilamide therapy vlaS continued, the
cJranosis reappeared. The per cent of
circulating hemoglobin converted to
methemoglobin has been quantitated by
spectrocolorimetric and spectrophometric
methods. In Table VIII, these values
are givan. Cyanosis was marked in these
patients. In most of the patients, the
cyanosis was moderate, and tho per cent
of methemoglobin was between 5 and 10%.



57

'l'AllLE VIII

Per Cent of CircnL<.ting Methemoglobin
jn Patients~~TV]rjg SUJ.fanHamido

j--------j------j--.---------------------.---r----.

=1=' _=~'=c==I:=======-====== !,
I
1
I

J

•.•. t
I

II. in 3 da;;rs
0.4 1I 1 1I

46.6 " 8 "
1)+. II 3 II

Dose of Drug
(In Grarns)

====

Per Cent of Meth01Q.O(;loDinAge Sox

3l.
23.
13-19
25-30

==:::!:::===+=!==..=..=========,-=:cc:,.===:::b

31 F
5 I-lks. M

6 :t.1
60 M

~

'1'he carbon dioxide combininG J)O'\'Tor
of the bloodB of many of tho pationts
was dotormj.nc d. after large amounts of the
drug had been given. In no instanco was
thore any aIJl)reciablc dogree of aC::.dosis
duo to sulfanilpJllide. Theso n.ndines moX
'be attriDll.tc:el, :i.n part, to the fact that
practically :.11 of tho patients roccivael
sodium bicar1:Jonato.

rose to 104~. She had chill;;r sonsn­
tions, headache, nausoa, an Ul'ticarial
eruption, cmd cyanosis. Sulfani18!llid.o
thorapy' was stoppcd, and all signs ef
toxicity disapI,cared. Ono 'Wcek later
she was eiven 10 grains of sulfanila­
mide, three times, in onc day. Follow­
ir~ this, hur tomperature 1'000 to 1030

,

Dnd she ;'tad a hoadache, nausea, vomiting;
a blotchy erythema of tho fe.co, and
cyanosi::J. TheDG signs again a'bc-tad
when the drug '''as omittc;d.

rOUl' pi..~ti(;ntD wore obocr\Tod "The.
had. a marked riso in temperature duo to
sulfanilamide. This :rru::.nifostn.tion ur31:c~1­

ly aPl)()[;.l's ::;,ftor the drug has been giYvn
fOT sovcrL~.l day8. At times) it i3 a.iff i.­
cult to ddte~.~mino whethor the :,,'is8 j~l.

tom}jeratm'e is duo to tho infection 01'

the drug. If tho temperature ap}Jroac]'ws
nc:c:'mc.l follOWing the exhibition of sul­
fanilcw.nid8 and thon after scveral d.a~rs

'begins to rioo, althongh tho p8.ticnt hew
:improvcd clinicc-ll~r, one may assume tho.t
tho pathmt has d.rug fevor. The ad...'1lin­
istration of sulfanilanlide should 'be
omittGd immod.iatcly. If the drug is
given again, t;l':,re may be a rGcurronco
of the dr1..1.g rever. The l'ollowing S 0(1nonc e
of events was observod in a patient on
the obstetrical service: A 39 year old
fomalc with fovor and a urinar' tract
infection was given 16 grams s~ufanila­
midc avo:;,' a IJer:1.od of 4 days. Hcr torn­
llcratw'o 1)ocamc normal. Nine days n:;:'tor
the initial dose she was given a total
of 4 grC.JD.s ';ver Q poriod of 24 hoUJ~s. At
th:; end of this time, her temperature

6. Skin Eruptions

Sevon patients had skin oruption;
cm.LSod 'b;;~ sulfanilamide. Liko drug
:;:'evor, this toxic manifostation usually
occurs o.1'tor tho compound 110.8 'boon givon
for sevoral days. It app jll'S abruptly
ancl is f'ull-'blown within c'. i ow houro.
The t;;rpc most COIl1L1only ()'bscrvud 'by us
11l1ll othoY's was 0. maculo-·pa:tJl~lc.r oruption,
W" h~we also observed the following
oruptions: scarlntinifor:r.J., purruric,
Ui~tico.rifl.l, exfoliating, vesicular, and
crytholllO-toUiJ eruptions. Intense pruritul
ma~r acconpany the rash. Anciuncurotic
odcmo. has also 'been described. Am'buls.­
tory patients rocaiving sulfanilaLlido
may dovolo}J a dormatj:tis of thoso pQrts
of tho skin exposed to sunlie:;ht. Sul­
fanilD~ido thcrQpy should 'bo Qiscontinuoc
o.t once in any pationt 0xhibiting an
eruption. If the drUG is to 'be 8~von

to the patient sub8equently it must be
u3ed with ceution, as eruptions :mn.y
appenr 1J.GO-in with small deses.



7. Ja1md:;.ce and LiveE DysfunctiOl~

Under Dr. C, J. Watson's diroc­
tion, vTe have been interested in the ef­
fect of sulfanilamide upon hemoglobin
metabolism and liver function. The num­
ber 0:1:' cases that we have seen with de­
rangemont 01 liver function or increased
destruction of erythrocytes is not a
true indication of its frequency becauso
of this interest on our part. Neverthe­
less, the resQlts of our study permit
us to conclude that these forms of toxi­
cit3r are more frequent than we are led to
"b01:1eve from reports in the IiteratUi.~e.
Time and space do not permit us to give
a detailed. report of our findings.

Jatmdice occurring in pationts receiv­
ing sulfanilamide may be of tho rot':)lYcion
t3TIJ(; or tho l'egurgitat ion t;ypo. In
sovc:cal patients evidonc(; was obtained.
that both vTOre ])rosont, but in others one
or thu o-~~her t3lIJO prodominated. Labol'a­
tory cvidenco for the retention typo
occurring froClucntly vlaS basad. on the
following: Qoc:::'caso of tho homoglobin
and oryth:coc2;to levels (hemolyc:i.s); in­
c:coasc in the amount of' circulatinG bili­
rubin; increaso in the excretion of 1).1'0­
bilinvgon in tho foces; :1.neroaso in tho
reticulocyte lovclc; risG in the ic·~~er::'c

index; inC:~irect Van den Bergh reacticE Gf'
tile ser~un. The regurgitation type, wh5_ch
is due to darna08 to the bile ca-pillar'os,
was also frequently encountcrod with the
followi:rJ.£<; S:'indil13s: direct Van den Bergh
1'i:'Jactioil cf the serum; incroafJe in the
cxcr0tion of' urcoilinogon :i.n the urine.

TW'cnt;y patients had jaundico, whiclJ. :in
itscL js ovidonce of liver dys:funct:ion.
In 17 tllore vlOre increased excrot:l.oD8 U]'

l..'.:2inG u:.'o"bilino€cn (3.5 mgs. POl' (Lay is
the upper l:!mit of normal). Valuos up t()

200 and 500 mgs. a day l-lOre not uncommon.
In the majorit3' of patients the values DT­
preached cmu Doco..me normal after sulf'mL 1a··
mide tho:ca;Jy i-las ciiscont-jnll.cd. In 2 pa­
tients, tIl\) jaund:ico was SO\0re with
icte:cl1s :indices of 361 and 122. ThcJsc ~in··

divid.nals had :per:: tonit:1.s fcllowing TC1'.·

foration of tho gastro-int()st~nal tl·a:~t.

P1:ro sulfanilamid.e crystals W01~; plac.;d,
in the ilcritonoal caVity- at ti.mc of '':''~)CJ.. ­

ation, iv-hich uccUl.1llted in part "01' tho
oztollS i vc liVOl' dOllJaCc. WhilG -uoth pa··

tionts expired, death was not duo to
the hepatic dama3e alono, as an oxtonsiv,
poritonHis was present in both. The
plasma bHirubin lovels woro incroasGd
in 9 patients (1 mg. per 100 c.c. is
normal) .

In practically all of' o~~r

patients receivil1i3 tIIerapeutic doses
of sulfanilamide (60 grains daily) in­
creased destruction of red blood cells
occurred. In a study of several pa­
tients it was found that the anemia was
or tho macrocytic hypochromic type. In
other words, there was not only an in­
creased destruction of eryt.hrocytes, but
also a disturbance in hemoslobin forma­
Uon. The deGree of blood destruction
variesj occasionally an acute hemolytic
anemia occurs. \vo have observed this
in 11 pationts. If' administration of
the drUB is d:i.scontinued and. th3 patients
are transfused, they recover. This was
tl'ue in OU::C patients. Acuto hemolytic
anemia usually manifests itsolf onlJr

after the drug has boen given for several
days. In Table IX we have roco~dcd the
~70P in hemoglobin percentago and the
doses of sulfenilarnide. Others havo
n}l:;wn that if patjonts devclopinc acute
~lcmolytic anomia are given sulfanila­
rILl.do a second time, tho sarno procilJitous
drop in erythrocytoD will OCCt~ with
very small dosos.
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TABLE IX

Patients with H8molyt~~ ~omia dU~ to Sulfanilamide

I

.J

ani

-_·_·~--··--E-·--Age SOY. Disease Irotel Dose Total Ilo.Days Hemoglobin (~
(In Grams) Before Before Afto.

Dovelof) •Anemia Sulfanil- Sulf
amide am1uo

-- '-

35 F Suppurat i ve Arthr i t:1::: 16.0 3 81 20
41 F Gonococcal Arthritis 22.6 5 75 46
63 M Pyelonephritis 13.0 I 5 76 1~9

78 M Epidid.ymitis 1:-2.6 I 10 70 50
13 M Erythoma Nodosum 66.0 11 97 55
20 F Mastoiditis, 31.0 10 41 22

Meningitis
35 M Hemolytic Stropto-

coccus Bacteremia 26.2 10 71 46
23 M Cervical CollQlitis 62.) 13 62 36
78 :F' "Diabetic" gangreno 58.7

I
10 81 50

1:·4 M Chronic Ostoomyelitic :51.8 7 61 32I

16 F Chronic Osteomyelitis 60.0 I 10 I 76 46
.~

I
I -. ..

9. Leukopenia and Neutropenia

We have observed only three
patients having a marked drop in tho
total number of leukocytes and. a neutro­
penIa. :B'orttmatel;r no patients have
develol)sd. agranulocytosis at the Uni1/81'­

sHy Hospitals. In one patient tho le1J_­
kocytes dropped from 19,100 to 2,000 p3I'
cu. m.m., and the polymorphonuclear neu­
trcphiles dropped from 80% to 9% after
rece i vil1() 78.6 grams of sulfanilamido; he
did not develop on anemia and recovcrecl
completely. A second pationt onterod
the hOSI):ital having 3,700 loukoC3"tcs p,-ir
cu. m.m. and 27% polymorphunuclear neu­
trophilcs after receiving only a SIl1f..tll
dose of sulfanilamide by his physicj.an
for a u:c5nary tract Infection. A thj.:Cil
patient was given about 1,100 grains of
the drU{;<; b;y a llhysician over a poriod of
eight weeks for a streptococcal sore
t.hroat. Sho entered tho hospital '''i tll c.
leukocyte count of 2,600 colIs pOl' cU.rum.
and 18% polymorphonuclear neutrophilcs.
She was quito ilIon ontry; sho had or.-::.l
lesions clue to anaerobic organisms, but
shu rccoye:'::'od.

In a fow patients we have administeroc
tho compound in largo doses to patients
with a marked leukopenia without a
fl'.rther drop in tho leukocyte cvl.mt. We
do not bolieve that a leukopenia is a
contraindication to starting sulfanila­
mide therapy.

In several patients the leukoc;yte
c~unts became appreciably elevatod while
receiving sulfc~ilamide.

SULFAPYRIDINE THERAPY

A total of 75 patients have been
treated with sulfapyridine. The drug
has been used primarily in the treatment
of patients with pneumococcus pneumonia,
staphylococcal sepsis, and, in a few
instances, patients with bacterial endo­
carditis and gonococcal infections.

Sulfapyridine has certain disadvan­
tages as a therapeutic agent when com­
pared to sulfanilamide. It is more in­
soluble, and for this reason, j.t is
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erratically absorbed from the gastro­
intestinal tract. An illustration or
this erratic absorption is obtained from
the following observations: two adult
women of approximately the same age
and weight were each given four grams
of sulfallyridine by mouth and four hours
later one gram. Six hours after the
initial medication the level of free
sulfapyridine in the blood of ono was
8.5 rugs. and in the other, 51.3 mgs.
per one hundrod cubic centimeters of
blood. Another disadvantage is that al­
though the compound may be absorbed, the
major portion may be conjugated in the
body. This conjugated form is ineffec­
tive against bacteria, and may be pro­
cipitated in large quantities in the
urinary tract causing hematuria, nitro­
gen rotention, and pain. One furthor
disadvantage is that sulfapyridine
causes nausea and vomiting much mar:::
often than sulfanilamide. These syrl1ptoms
are due to the action of the drug on the
central nervous system. Because of tho
foregoing disadvantages of sulfap:rrid_i~lf;,

we believe at the present time that the
compound should only be used in the
treatment of patients with pneumococcus
pneumonia, staphylococcus 802Sis, infec­
tions dUG to Bacillus mucosus capsulatus
(Friedlander) infections, and possibly
gonococcal infections.

Doso of sulfapyridine (adult): For
pneumococcus infections, it is dosirable
to have a level of free sulfapyridine
in tho blood of 4 rugs. or moro per 100 ce.
of blood. Because of erratic absorption
intelligont therapy cannot be carried out
without quantitating the amounts of free
dr~ in the blood. At the Universit-y­
Hospitals the amounts of free and con­
jugated sulfapyridine are determined.
To obtain satisfactory blood levels at
the present time two grams of sulfapyri­
dine are given in the initial dose m1d
then one gram overy four hours night aI1d
day. An equal amount of sodium bicar­
bonate is given to alkalanize the urino,
which theoretically should prevent or
lessen the precipitation of the ace­
tylated form in the urinary tract. With­
in 12 to 24 hours the blood level is
determined. Since sulfapyridine appar­
ently has an antipyretic action, tho
administration of the drug should not be
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discontinued when tho tem1:lcrature be­
comes normal but continued for several
more days. After 48 hours or drug
therapy one Br[~ may be given overy
six hours for a few days, and than
one half gram three to four times a
day. It is our improssion that the
drug has boon discontinued too early
in many instances.

According to Dr. I. McQuarrie of
the Department of Pediatrics, the follo.
~ng dosos of sulfapyridine are used in
children:

A. For pneumonia:

1. 0.25 gmt per kg. (gr. 1-3/4
per lb.) pe~ 24 hours for
48 hours. Then decrease the
daHy dose 1/3 each day for
3 days.

2. The administration of the
24-hour dose at one time is
sometimes used as an alter­
native method.

Postoperative patients with nasal
suction may be given sulfapyridine by
crushing the tablets and suspending the
compound in water and injecting it with
a syringe through the nasal tube. The
tube is then clamped off for one or
two hours, and in most cases satisfac­
tory levels in the blood arc obtained.

For staphylococcus sepsis larger
amounts of the drug are probably neces­
sary. Levels of 10 figs. or more of
free sulfapyridine in the blood should
be established and maintalned for
several days.

The effective dose for gonococcal
sepsis has not been clearly established,
but it appears to be less than that re­
quired for sulfanilamide.

Recently monohydrate sodium sulfa­
pyridine has been used intravenously.
This salt is more soluble than sulfa­
pyridine. It is given intravenously
only. Because of the extreme alkalinity
of the solution (pH 10 - 11) great care
should be exercised so that none of the



solution escapes into the tissues because
of the danger of obtaining a slough. The
dose is 0.06 gram per killogram of body
weight. The compound is dissolved in
enough warm distilled water to give a
final concentration of five per cent
(5,%). It is then injected very slowly·.
From 2/3 to 1/2 of the initial dose may
be Biven every twelve hours for a few
days. It is highly desirable to give
the drug orally with sodium bicarbonate
after one or two intravenous injections.

RESULTS OF SULFAPYRIDINE THERAPY

1. Pneumococcus Infections

In Table X we have presented our
results in the treatment of pneumococcus
infections. Of these 22 patients, 8 died.
Four of these fatal cases had a pneumo­
coccal meningitis; another had an ad­
vanced form of multiple myeloma; and one
had a pnelUllococcal peritonitis.

It is to be noted that we used
specific antipneumococcal serum in adci­
tion to sulfapyridine. This combined
therapy was carried out because we de­
sired to give the patients every advantage
of specific therapy. At the present time,
we believe that only sulfapyridine should
be given for a period of 24 to 36 hours,
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in the treatment of pneumococcal pneu­
monia. If at the end of this time, the
patient has not shown satisfactory
clinical improvement, therapeutic doses
of spocific serum should be administered.
Combined serum and sulfapy-.cidine
therapy should be instituted immediately
in patiGnts with pneumococcal meningitis.

We have found sulfapyridine
especially valuable, in tho treatment of
patients with atypical pneumococcal
pneumonia. In these cases, thore is
only a small area of consolidation,
they are not seriously ill, and a low­
grade fever is present. Serum therapy
in these patients is often of doubtful
valuo, and it is expensive.

Occasionally patients arc encountered
who have evidence of pneumonia, but
fram whom a specific biological agent
causing the consolidation cannot be ob­
tained. Sulfapyridine should be given
to these patients. We have done this
with 11 patients, and all except one
r(:covercd.. During the past winter, a
number of patients were seen and treated,
who had an atypical pneumonia probably
caused by a filterable virus. Sulfa­
pyridine did not appear to effect the
clinical course of these patients.



TABLE X

Pneumococcus Infecti~_ Treated with Sulfapyridine
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Age Sox Type Lesion Complication Doso (Grams) Additional Resul-t---'
in No.Days Rx (Serum)

L---. -_._-_.
40 M IX,VII L.L.L. 25 - 4 days Type VII Recovery,

150,000 U. I
57 M VIII L.L.L. I 26 - 4 days Recover;y
53 M IX Diffuse IPostoperative ( 8 - 2 da~tS Type IX Death

( 2.4 1.v. 60,000
43 M I R.V.L. IBactoremia 4 - 1 day Type I Recovery

I
160,000

y. M III R.V.L. I 13.5-3 days Type III Rocovery~. I

R.A.L. I 140,000

87 M III R.V.L.
IBactoremIa

10 - 2 days Recovery

55 M VI,III R.L.L. (II!) 10 - 2 days Type VI Death
L.L.L. Peritonitis 100,000

Post-oporative Type III
100,000

I

XXII
I

14 - 3 days Recovery17 F R.L.L. I
I

L.L.L. i
19 MOi • M IV L.L.L. 1"1 1 -'1 n • 10 - 5 days Recovery,-': oura b-IUSlon

57 M III R.L.L. I 8 - 1 day Typo III Rocovery

I 100,000

34 F V R.V.L. IBacteremia 32 - r days IType V Recovery0

R.L.L. I 150,000

ICardiac36 M VII, III L.V.L. }i'aHuro 30 - 5 days Type VII Rocovery!
I 100,000 I
I i, Type III II
I 120,000 I

I I

62 M V R.L.L. I 11. 5-3 days Recovery

25 M III R.L.L. iPost-operative 30 - 5 days Type III Recovery
I 100,000
IMultiPle Myeloma38 M XXIX R.L.L. 13 - 3 da;rs Death

L.L.L.
I75 F III R.V.L. 18 - 3 days Type III DeathI
i 200,000

17 M VIII R.L.L. IPost-operative 13 - 3 days Recovery
37 I I

28 -M XXIX R.L.L. IMassjve Collapse 5 days Recovery

I IR.L.L.
35 F III Meningitfs 4 - 1 day Type III Def\th

89,000
52 M III Meningit~Bacteremia 8 - 2 days Type III Death

I 300,000

6 Mos. F I: I Meningit~Bacteremia 26 - 16 days Type XXV Death
I I 25 C.c.

61 M I IMeningitis 6 - 1 day Type III Death
I I 80,000I

,
I i ,



2. Staphylococcal Sepsis

We have had an unusual opportunity
to treat 15 patients with this type of
sepsis, due to the staphylococcus aureus.
The results are shown in Table XI. Some
of these were given sulfanilamide initial­
ly. It is significant that seven patients
had a bacteremia, and all except one re­
covered. These results are qUite enCOtU~-
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aging when it is realized tlmt the mor­
tality rate, in general, fo:;: patients
with staphylococcal bacteremia is
around 75%. Sulfapyridine is of doubt­
ful value in the treatment of patients
with osteomyelitis, except those having
a bacteremia. At the present time, we
believe that sulfapyridine is the best
single chemo-therapeutic agent in the
treatment of severe staphylococcal sepsie

TABLE XI

Patients with Staphylococcal Sepsis due to Staphylococcal Aureus
Treated with Sulfapyridine and Sulfanilamide

Age Sex Lesion Complication Dose (Grams) Additional Result
in No. Days Rx

.- _.
14 F Osteomyelitis Bacteremia, Meningitis ,35 - 10 days Death

Lung Abscess I
17 M Perineph. I

Abscess
1

24
-

5 days Recovery
39 F Osteomyelitis 20 - 5 days ?Improve-

I ment
45 M IMeningitis Post-operative

1
84 - 12 days 54gms.PABS Recovery

51 M Osteomyelitis ~04 - 13 days 101.8gm.1/ No Chang(

12 M Q3teomyelitis 112 3 days 42 " Ii No Chang(-
12 M Osteomyelitis Bacteremia 121 7 days 6.7" Ii Hecovery-.

!
18 M Osteomyelitis 125 - 6 days 292 " Ii Improve-

I Fever l4x ment
I

42 M Arthritis Bacteremia 172 13 days Recover;l

15 M Osteomyelitis Bacteremia 176.5-10 days Recovery
33 M Subphrenic Bacteremia 134 - 10 days Recovery

Abscess

128 -61 M Arthritis Decubitus Ulcer 8 days Death

35 M Osteomyelitis 168 - 17 days No Change
24 M I Osteomyelitis Bacteremia 157 - 10 days l12gm.PABS

I
Recovery

45 Carbuncle r04 44 82 1/ ,.M IDiabetes - days
I

Recovery

-



3. Bacterial Endocarditis

Three patients with sub-acute
bacterial endocarditis have been treated.
In two, there was no improvement, and in
the third, temporary improvement. Further
trial of the drug in this disease is
necessary before drawing any conclusions
concerning its merit.

Two patients were treated having an
acute bacterial endocarditis due to the
staphylococcus aurc3US. Both patients
died, the drug having no effect on tho
clinical course.

TOXIC MANIFESTATIONS OF SULFAPYRIDTNE

1. Central Nervous System

The outstanding signs of toxici t~.

in patients receiving sulfapyridine are
nausea and vomiting, which are of centrr:,l
origin, since they occur when the drug is
givon intravenously. About 35% of our
patients had these manifestations. In
several they were so severe that tho d.ruS
therapy had to be discontinuod. It is of
considerablo importance that often
patients tolerated the drug poorly fol­
lowing th~ initial doses, but afte~ it
had boun omitted for one or two doses)
or tho dose temporarily decreasod, they
were able to take it for several days
without having nausea and vomiting.

Sulfapyridine also causes mental de­
pression and dizzinoss, but no patients
with psychoses were encountered.

2. Cyanosis

This is uncommon in patients re­
celvlllg sulfapyridine. We have observed
only one individual whero tho cyanosis
could be attributed to sulfapyridine.
Spectroscopic alwUysis of the blood re­
vealed the presence of a small amount of
methemoglobin.

3. Acidosis

No patients were seen who had
acidosis from the drug.
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4. Drug Fever ££ Skin EruJ}tions

Although we have not observed
drug fever or skin eruptions in any of
our patients, they have been reported by
several invostigators.

5. Jaundice and Liver Dysfunction

No patients developed jaundice,
and no instance of liver dysfunction has
been encountered. It is our impression
that sulfapyridine is less toxic for
the liver than sulfanilamide.

6. Hemolytic Anemia

Only one patient doveloped an
appreciable degree of hemolysis of the
erythrocytes. His hemoglobin dropped
from 75% to 46% after receiVing 68 grams
of sulfapyridine in 17 days.

7. Leukopenia and Neutropenia

No serious decline of the total
leukocyte level or of tho polymorpho­
nuclear neutrophiles was observed in
any of tho patients, with but one ex­
ception. In this patient, the leuko­
cytes docreased from 9,300 to 1,450 celli
per cu.rom., while the polymorphonuclear
noutrophilos reached a level of 58%.
She had received 168 grams of the drug
for 29 days.

8. Hematuria

Only two patients had a gross
hematuria, and they were given the drug
intravenously. We have one patient
whose kidney function has been markedly
reduced followi~g the administration of
a large quantity of sulfapyridine, but
he had a bilateral lesion of the kidney
due to the staphylococcus aurous. In
this instance, it is difficlut to deter­
mine the role that the drug played in
reducing the kidney function.

Thore have beon several reports of
calculi forming in tho urinar~r tract due
to procipitated acetylsulfapyridino.



In general, with the exception of the
nausea and vomiting, and kidney dis­
turbance, su~fapyridine appears to be
less toxic than sulfanilamide.
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V. GOSSIP

Sl.J.rgeon John R. Paine goes to
Omaha to address the Omaha Midvlest CUni­
cal Society today as part of a symposium
on preoperative and postoperative treat­
ment with Ralph H. Major, John S. Lund:r ,

Llo;j"d n. Mousel, Walter G. Maddock, and
William L. Estes, Jr. Urologist C. ~onuld

Creevy goes to Chicago to appear on the
program of the Interstate Postgraduate
meeting. Pediatrician Irvine MCQuarrie
goes to China, Januar;)' 1, for a six-months'
tee.chil~assignment at Peiping. He will
join the list of Minnesotans who have
gone there for this purpose or who have
come from that school to this ••••Everyone
will be pleased to kn.ow that former head.
tecl1J1010g:1st, Gleva Erskine, has "gone
domestic ll in her new home in Grand Rapids,
Minnesota. She was in the other day
with a brand new baby. Her husband,
Gordon Erskine, is practicing medicine
there .•••This js "Hard of Hearing" week.
Our own chief otolaryngologist, Horace
Newhart, has played a very active part
in promoting educational and testing
programs for the hard of hearing. His
work which was at first local has now as­
sumed national proportions •••• This is the
time of year when neurosurgeon William
Thomas Pey-ton and his hunting cronies go
to the north woods for their annual vaca­
tion. As usual, both game and stories
will be brought back•••.An unusual COlITSe
will be held at the Center for Continua­
tion Study during the week of the federal
Thanksgiving. It is being conducted a.s
a regional offering for the central area
by the Foderal Security Agency of U. S.
Office of Education. The title will bo
"Rohabilitation Training. 1f Many of our
medical men will appear on the program.
These will jnclude Asher A. White (pl1j'­
sical diagnosis), E. T. Evans and C. C.
Chatterton (orthopedic appliances), M. J.
Shapiro (cardiac disabilities), Horace
Newhart and H. E. Hartig (hl:arj.ng ai<ls),
and E. S. Mariette and H. E. Hilleboe
(rehabilitation of the tuborculous)j
other contributions from the University
of Minnesota staff will concern them­
selves with Clinical Procedures and
Guidance, Guidance Techniques, Vocational
Adjustment for Adult Workers, Occupation-
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al OpportQDities, and Case Work
Methods •••• This is National Pharmacy
Week. Dean Emeritus WullinG needed
rostoratives when told that his picture
was beins used by one of tho chain drug
stores as part of a window display ••••
Surgeon Charles B. Craft, who joined the
ranks of fathers this week takes second
l)lace to none for enthusiasm. Prior to
the birth of his son, he did. a little
practicing on the neighbors' children.
The youne man will be taken south in
due time to inspect the land of hjs
ancestors. The parents are receiving the
congratulations of their many friends
who have watched the budding family sinCE
the cavalcade to southern Minnesota a
few years back••••A number of Minnesota
physicians will be invited to attend a
special course in Premature and Newborn
Care at the Center for Continuation
Study in February. The conference will
be sponsored by the Division of Maternal
and Infant Hygiene of the state Depart­
ment of Health•••. There is a consider­
able delegation from the University Hos­
pitals seated in the back rows of the
socond section in the north stands of
the Stadium. The distance from the
fjeld malees it difficult for the offi­
cials to hear us but we try just the
same. The group was very busy last
Saturday at tho Ohio State game •••••
Neuroroentgenologist3 Cornelius G. Dyke,
Columbia, and Merle C. Sosman of Harvard
will join John D. Camp of the Mayo Found;
tion and Harold O. Peterson of alIT staff
as the leaders of the faculty group for
the Continuation Course in Neurologic
Roontgenology at the Center for Continua­
tion Study, November 13, 14, and 15,
1939•.•. 0ne of Dr. Peterson's subjects
will be "Platybas1a, " a term known to
few people? There will be a double-head­
or at tho Center, November 6 - 11 when
Neurology and Cardiology will be offered_
in two groups at the same time •••• Ono of
our guests at the Fiftieth Anniversary
Celebration wrote of "our evident pride
in our accomplishments" which might be
taken in one of several ways.


