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INTRODUCTIOO 

Although clinical diagnosis aDi eTal.uation of rheumatic 

activity based on Jonea 1l criteria have been greatly aided by 

such non-speci.tic tests as antistNptoly■in-� 2 ., antihyaluroni

d.aae' ., 
and C-reacti"Ye prote1n4,5 dete�tions ., there is 

still needed a single., specific test tor rhewu.tic tenr.6

In 1941 a substance was developed by Gross and. Merz? which 

was found to cause a local vasodilitation of deep tissues with 

production of an.effective hyperemia. and relief o! pain in 

the treatment of D1u■cular rhewnatisia. 8,9 -4 5% water miscible

cream or the new ru'Nfacient, tetrahydroturhr;rl ester of 

nicotinic acid., Traturil*, was found by Nassim. and BannerlO 

to give a cutaneous hyperellic and/or edamatoas reaction when 

applied to the skin of normal subjects but tailed to do so in 

five patients with active rhewu.toid arthritis. The chemical 

formula of Trafuril is: 

'!his led Streitteld and Saala...U to teat the effect of 

inunction with Tra.f'ur-il on .337 children with and without 

* Kin<1l1 supplied bJ' Ciba Pharmaceutical Products Inc • .,
Summit ., N.J.
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active rheumatic fever. 'l.'lley found positive correlation 

between clinical eftluation ot rheumatic activity and the t7pe 

of akin response obaerved occurred. in 90.5% of all the patients 

tested. Correlation was lacking in 2.11, am equiTocal in 6.8%. 

The observations of tllese two groups seem to indicate 

that this cutaneous reaction is of some nlue in the diagnosis 

and evaluation of activity in rheU11&tic fever and rheumatoid 

arthritis but not in differentiating these two conditions from· 

each other. 

In an effort to further evaluate Tra!uril as a diagnostic 

tool am, perhaps, indirec'Uy" &!ford additional clues as to th• 

etiology of the rheumatic process, it was decided to observe 

responses to the ointm1,nt,in both adults and children with 

and without rheuu.tic activity. 

This is a report of our results in 100 aubjecta. 
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TABLE I 

RKSPONSE TO TBAFURIL OF 15 PATIENTS WITH RHEUMATIC FEVER 

.3 

Ini- G i C 

tials I X I 

K.C. 10 F w

M.B. 8 M N 

23 da7s later 

H.A. 2.3 M w 

M.E. 11 M w

L.ll. .36 F w

.30 da79 later

L.O. i7 F w

D.L. 15 F w

C.B.- 14 K w

M.F. 14 , N

P.L. 28 K w

D.G. 8 M V 

M.i. 8 F w 

.E.S. 44 M w 

N.J(. 23 F w 

J.M. 78 F w

* 1..-oruJ.
A-Abnormal
D-Doubttul

Clinical 
Diamoeie 

Active rheumatic fenr 
with CHF (Posa. nephl"o-
tic atage gl.a11erulo-
nephritis) 

Active rheU11atic fever 

Active rbeUDl&tic fever 

.A.ctiYe rheUJ1&tic feyer 

Treatment.at 
Tjp ot Ta'•i 

Digitoxin 
Bicillin 
Diam.ox 

Aspirin 
60 gr/dq 

ff 

None 

Rheumatic fever suppressed Cortisone 
by medication 

Actin rheumatic fever Cortieone 
Rheumatic heart disease; Supportive -
?active rheumatic fenr: no cortiscne 
? SHE 

Inactive rheumatic fever None 

Inactive rheumatic fewr None 

Inactive rheumatic fewr Na Salioylate 
Penicillin 

Inactive rheumatic fewr None 

Inactiw rheumatic fever NOile 

Heart disease, poasibJ.T None 
rheumatic tenr 

Poesib:cy rheumatic tenr None 

Rheumatic heart disease None 
Portal cirrhosis 

Rhewutic ha&Pt. dieea•• Digi� 

M;rooardi&l Intarction S�portin 
Rheumatic heart disease 

-l-

Re-. 

•R.9!!"': IA

D

! 22

A 16 

N 18 

N 20 

N 28 
N 42 

N 13 

N io 

N 4 

N 18 

N 6 

A '45 

N 4 

N 20 

N 

N 1..2 

Die ,., 

15.0 10,950 

13.2 .9,000 

13.2 9,000 

14,8 5,600 

15.2 10,800 

12.5 14,100 
ll,500 

15.0 10,700 

u..s 11,300 

i7 .o 6,700 

l3.0 10,500 

17.0 5,800 

4.s 7,200 

12.5 10,000 

lS._2 7,800 

13.2 ?,000 

l3.8 5,200 



TAIU II 

RKSPONSE TO TRAFURIL_ OF 9 PATIENTS WITH RHEUMATIC ARTHRITIS 

R 

A j$ A.

Im. .. . G E C Clinical TrN.t..a\ at ..... ' 
ti!:l.f JC I I &i&gopia_ • flM. e,� TelR. !P!M• - -;l!&t Ra-�

L.J. 2 M w Acute rhewu.toid Aapirin A. 19 12.0 8,500 
arthritis 10 gr/dq 

D.H. 54 M w Acute rheumatoid Aspirin 
arthritis 90 gr/da"r 

D.H. 43 F w Acute rheumatoid None D 45 1.3.2 14,700 
arthritis 

J.R. 14 M w Acute rheuma.toid None N 34 15.0 9,000 
arthritis 

T.K. 19 M ff Acute rheumatoid None N 24 14.0 10,800 
arthritia 

7 dqs later Acute rheumatoid Na aalieylate A 24 
arthritis 

A.D. 2 F w Acute rheumatoid NCIDtt A 30 12.5 11,800, 
arthritis 

J.L. 61 M w Acute rheum&toid Cortisone N 20 14.4 9,400 
arthritis 50 r,.g/da7 

A.P. 55 F w Inactiye rheumatoid Penicillin N JO 14.4 7,800. arthritis 
Pleurit.ia 

E.G. 61 M w •�•ua Aspirin N 18 13.6 13,900 
Rheumatoid and O.teo- 60 gr/dq 
arthritis Penicillin 

lI 
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TAB.IE III 

RESPONSE TO TRAFURIL OF 76 PATIENTS WITH NON-RHEUMATIC DIAGNO.SES 

"' 
R -- A s A 

Ini- G .. I C Clinical Treatment at Re- Cul-
tials E E Diagnosis Time of Test sponse ESR Hbg. WBC tures 

K.K. 9 F w Nonnal None N. 

D.B. 10 M w ormal None N 

L . B. 9 M w Nonnal None N 

W.M. 4½ M w Congenital heart None N 20 13.2 11,700 

S.R. 23 l w Congenital heart None N 22.0 

R.L. 6 M w Congenital heart None N 

S.B. .3½ M w Cohgenital heart Supportive N 0 19.2 6,000 

A.R. 12 M w Congenital heart Combiotic N 0 19.Q 9,200 

T.M. 7 M w Chronic Gl.omerulo- Supportive N 41 14.8 6,900 
nephritis 

c.s. 7 l w Tonsillitis Penicillin A 45 13.6 5,500 Beta-
hemolytic strep. 

5 days later Clinically well None N .-
J .s. ltmo F W Follicular Terramycin N H,.5 18,500 

tonsillitis 
5 days prior Strep. 

viridans 

T.K. .3 M w Laryngeal-trachea 
bronchitis 

None N 1.3.0 12,500 

30 days prior Strep. 
viridans 

C.R. 1 M w Laryngeal-trachei is chromycin N 11.5 12,500 
Possible cerebral 
palsy 

5 days prior Feta-
> hemolytic strep. ---

- 5 -
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TABLE III, CON 1D. 

RESPO SE TO TRAFURIL OF 76 PATIENTS WITH NON-RHEUMATIC DIAGNO.SES 

R 
A s A 

Ini- G E C Clinical Treatment at Re- Cul-
tials E X E Diagnosis Time of Test sponse ESR Hbg. WBC tures 

G.P . 48 F w Diffuse collagen Corti sone N 34 ll . 5 18,300 
disease 
Polyarteritis nodo a(?) 

v.s. 8 M I Streptococcal None 51 12.2 ll,100 
pyod.erma 

J.Mc 12 F w Ulcerative colitis one ll .2 12,300 
22 days later Ulcerative colitis None A 

.c. 49 F w Hypertension None A 26 14.0 7,300 
Cholelithiasis 

M.K. 6no. J.1,1 w J:i.:rythema multiform Terramycin N 
Pneumonitis 

2 days prior Strep 
viridans 

D.C. 19 F w Krythema multiform None N 11 15.4 10,300 

o.c . 85 M w Gastric ulcer Transfusion D 8.4 5,800 

H.O. 83 F w Myasthenia gravis Prost igmine D 46 14.8 6,400 
Osteoarthritis Belladonna. 

* 55 subjects with miscellaneous diagnoses had typical reactions 

* 3 fractures, 3 osteoarthritis, diabetes mellitus, 3 duodenal ulcers, 
6 carcinomas, 2 burns, 2 mening. tis, 2 hypertension, 2 URI, 1 each of 
chronic peribronchitis, epipbysi tis of hip, hemophilia, epilepsy, esotropia, 
pneumonia, headaches of unknown etiology, angina pectoris, asthma, laceration, 
mental divul.sion, cerebral palsy , congenital cataracts, esophageal stricture, 
urinary infection, atresia of bi le ducts, bowel obstruction, hernia, 
appendiceal abscess, chronic ap ndicitis, empyema, vocal cord paralysis, 
p. op. cholecystectomy, toxic nodular goiter, viral pharyngitis, Laermec 1s 
cirrhosis, multiple trauma, swallowed coin. 

- ' ... 
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MATERIAL AND METHODS 

The atl1£11' conred 100 adulta and children, 6 months to 

85 ;years of age, including 4 Negroes and l AMrican Indian. 

The:, were claasified in 3 groups according to clinical diagnoaia 

ot rheumatic fever, rhewu.toid artbritia, or non-rheumatics 

(Tables I, II, and llI). l'heae cases were in the hospital 

or out-patient department o! the UniveNit:, ot Nebraska 

Hospital (CD.aha, Nebraska). 

All test■ were performed and interpreted by' the author 

without knowledge ot the cl.inical diagnoaea which -were made 

independently' by the clinical staffs of these institutiona. 

The subjective re�poneea of the patient, body temperature 

at time of test, sedimentation rate, heaoglobin, and white 

blood count were also recorded. 

Technique: The t.ecllnique of the test was the same as described 

b;y Streitfeld and Sulaw.ll A small amount of 5% Trafuril 

ointment, in a vaseline-l.anollin base, was gently rubbed with 

35 circular strokes into an area l½ inches in diameter on the 

volar aspect of the forearm about an inch abc,ye the wrist. A 

finger cot was used for protection of the ph.;ysician in perform

ing the test. 

As a control, the ointment base minus the Tra.furil was 

applied in the same manner as the test ointMnt, either on the 



forearm above the test area or on the corresponding site 

the other toreara. 

Test Readings: Reali.inga were also made in accordance with 

the criteria stated by' Streit.feld and. Su� as follows: 

'lb• skin tuner the teat ointment and in the surrounding 

area (spread zone) was observed for hyperemia an:i edema at 10, 

20 and 30 minutes after application ot the Traturil. ointment, 

aoo cmpared with tae control. After a half hour, the oint

ments were removed 1J.Y gently wiping repeated!,- with alcohol 

pledpts, and a final reading ma.de. HoweTer ;. if' intense 

hyperemia developed be.f'ore 30 minutes, the ointment was re

moved at once, and a reading made. This rapid hy'peremic 

response was also not�4 more ca111only in this series in 

infants uooer 2 years or age. 

Skin color changes were graded as follows: 

o, blanching, without edema 

-, no visible color change 

i, barely perceptible hyperemia 

.f. to fl., hype� of increaaing intensity 

'lbe width o.f' the spread zone reaction also was recorded.

A normal responae consisted of the dewlopnent of hyperemia 

within .30 minutes: in the, ointment area, /. \o f/-; a.nd in the 

spread zone, - to /.I,,· exteming in some cases· to l½ inches 

beyond the site o.f' application. Edeu, with or without 

- 8 -



hy'pereai.a, also ocC1lrNd. Usual�, as edema dewloped, 

emi.a faded, often realllting in blanching. 

When hypereaia was buely perceptible CJ) in the oint

. ment zone and ./- to ./+ in the spread zone extending more than 

I inch without edema, this response was considered normal. 

A response was abncrmal it blanching or .r-ailure of the skin 

to beccme hyperemic at the ointment site occurred without edema 

bf the end of the 30-ainute period. Occaai�, a barely 

perceptible (i) erythema denloped at 10 minutes,  fading

out completely' by the end of the JO-minute test period. When 

hn,eremia occurred in•the spread zone, it was 1'ound to extend no 

more than¼ inch beyond the oint.Jllent area when barely perceptible 

(j.), or 1/8 inch wh�n o! ./- interusit1. 

Doubt!ul. reeponaes were recorded when there lf!-8 no edema but 

a -1:. hyperemia persisted in the ointment zone with a 

- to-/,, hyperemia ot no JP.Ore than 1/8 inch in the spread zone. 

'l'h••• also had no euojective sensation. 

Da7ligb.t was tom:Jd to be beet tor reading the responses. In 

Negroes, particularl7, the interpretation often could be made 

onl.J' by caretu.lly comparing the test with the control area after 

removal of the ointments at the end o! 30 ainuteus. 

-9-



TABLE IV 

CORRELATION OF SKIN RESPONSK WITH PRKS»WE OR ABSENCE OF RHEUMATIC .ACTIVITY, 
BASED ON THE PREMISE THAT ABNOBHAL RESPONSE SIGNIFIES RHEUMATIC ACTIVITY 

akin 
No. Response 

Rbevmaiic St&tws Casee Obpen-ed 

Active* 10 Abnormal 
Normal 
Doubtful 

Inactive or 85 Abnormal 

Non-Rheumatic .Normal 

Doubtful 

Active Suppressed 3 Normal 
by Cortisone Abnonaal 

Activity- 2 Normal 
Indeterminate Abnol"lll&l. 

Totals 100 

Po8iilw 
Correlation 
No, % 

5itit soi 

79 92.9% 

3 100% 

87 87% 

hilvu ot 
Correlation 
No. % 

3 30% 

4 4,.7% 

7 7% 

* Including 3 rheumatic fenr and 7 rheumatoid arthritis.
-ff �c;t,uding 1 which gave a t,ypical response earlier 

- 10 -
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Correlation 
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2 20% 

2 2.4% 

1 50% 
1 50% 

6 6% 



�ULTS 

As shown in Tables I, II, and III, there was no corre-
. ' 

lation or sedimentation rate, hemoglobin, or leuk�yte· connt 

with the type ot Neponse to Trafuril. Only four patients had 

oral teaperatures of over 100° F. Of these there were three 

normal reeponaes and. one abnormal response; no conclusion as to 

effect of temperatve on the test could be reached. 

Subjectivel.J, a few of the patients experienced mild itching 

aM/or a feeling of warm.th at the site of app1ication. 

Tables I, II, and III liat the diagnoaea of the 100 

patients with their responses 1io Tra.turil. Table IV is a s:ummar, 

of skin responses correlated with the presence or absence ot

rheumatic aetirlty, based on the premise that rheum&tic acti

vit7 as determined qr- Tra.furil did not differentiate between 

rheumatic fenr and rheumatoid arthritis, and, therefore, 

these two diseases were conaidered together. It was also 

assumed that active rheumatics suppressed by cortisone at the 

ti.me of.testing resulted in a normal response. 

On this basis, Table Il shows a positive correlation 

in 50% of the active rheum.atics, 92.9% of the inactive or 

non-rheU11&tica, and f!:1% of the total series. In these patients, 

the observed skin response conformed to the presence or ab

sence o! rheumatic aetivit7. Tbree (100%) of the patients 

- ll -



in the &ctive group on cortisone th•raw gave a positive 

correlation; i.e., a normal reaction • 

.Equivocal results were obtained in 6 (6%) of tha total. 

In these patients, the objective erldence of 2 was insufficient 

to permit a definite estiaate or their rheumatic act.i'Yity 

and conaequently- no concluaion couldbe drawn as to the aig

niticance of their akin response. In 4 others the skin teat 

was "doubtful'' and, therefore ., no conclusion as to its aig-

nificance could. be made. 

'DJ.ere was no correlation between the response to skin 

test and the clinical estia.te of rhewu.tic actirlty: in 3 

O<Y.') of the active group and 7(7%) of the entire group of 

patients. 

DISCUSSION 

'lbe high correlation between the presence or absence ot 

actiTe rheuaatic disease and the type of skin response obserTed 

in this series ot pat.ients appears to corroborate the earlier 

reports of Nassim am Bannoei-1° and Streitfeld am Saslaw.ll

It also concurs with obsen-ations of the latter authors tbat 

the response does not differentiate rhewu.tic fenr from 

rhewu.toid arthritis. This coincides with the theor, that 

these two diseases are basic� aimilar, it not the same.12

All patients reeeirlng cortisone at the time of·teeting 

were touni, as was anticipated, to give normal reactiona 

- 12 -
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regardless ot rheumatic activity. It is unfortunate that one 

patient with a diagnosis ot "diffuse collagen diaease" was 

not tested when not receiving cortisone as an atnormal re

sponse might be expected U these processes are all. inter

related. One patient w.1.th a diagnoai1 of active rheUMtic 

fever gave a noi,u.1 response while on cortisone tneraw but 

4 weeks later after cortisone was di•contimwd her response 

remained normal. Howenr, clinical diagnosis at that time 

was rheumatic heart disease, acti'ft rheumatic fever in 

question and possible subae•te ,bacteri.&l enciocarditis.    This

same patient on repeat testing had a delayed ext�naive 

hypeNJaic response, as obaened by Nassim and Bamer10, 

20-JO minutes after ointment had been remoTed and read as

normal. 

This change in response to normal did not occur 1n patients 

with active diagnosis receiving aspirin. One actin rheu 

matic !ever patient received 60 gr. daily Offr a period of 

23 days and responae remained abnormal. One· rhe1.111ato1d 

patient denloped an abnormal response while on sodia salic7lat.e 

7 da,-s atter first te1t when he had been questionab� active. 

Two other rheumatoids had been reeain.ng 10 gr. and 90 gr. 

dally over a· long period and gaTe abnormal responaes. 

�s was noted� 3 cases of Streitteld and Sa•l&..,U. the 

abnormal. re•ponse observed in rheumatic patients was also ob-

- 13 -
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tained in l case of tonsillitis troa when beta-h�c 

streptococci were ieolated on the day of t.eating. FiTe d&19 

later, after receiving penicillin therapy, the patient·was 

clinicall.T well and had renrted to a normal akin response. 

One patient, an A.Mrican Indian, with severe streptococcal 

pyoderaa also gave an abnormal response but, unfortunate�, 

no culture was repo.rted. 

Fin congenital hearta, one case ot gl.cnerulonephritis 

and 2 cases of erytllema multi!ol"IM gave noraal responses. 

At the present time there is no explanation for the abnormal 

responses in a l2 year old girl wil.h ulcerative colitis and a 

woman with hypertenaion and cholelithiaaia. 

Untortunat.ely onl.7 a mnall mnber ot active rheumatica 

were available tor this series and. many additional subjects 

will need to be studied before final en.luation of the value 

of Trafuril as a screening test tor active rheumatic diaeaae 

can be made. 

It is not known whether the dilator effect of Trafuril 

is direct or due to the release or a dilator aubstance.8

It is not a histamina reaction according to·Stark-Mittelholui-13 

or acetylcholine effect according to etudiea, or Gross and Mers.U.

There is indication that a response similar to those produced 

by Traturil:, may be shown by other compowida of nicotinic acid.10

- 14 -.



Any one or •a.DY combination of the following theories as to 

the mechanism of this reaction may pron to be an important 

part of the basic alterations in rheumatic diaease: 

l. Altered capillary resistance in patients.with rheU11&tic

activity has been noted by Brown am Wasson1, a.rd others. 

2. Disturbances in normal nieotinic acid metabolism

may occur. Bicotinic acid is an essential part of coenzymes 

I (DPN) and II (TPN) which are concerned with cellular respira

tion and carbohydrate metabolism. Altered carbohydrate meta

bolism ill rheumatic fever and rheumatic arthritia haa been 

suggested by senral worker■; for example, Haydu16 has shown 

clinical improvement ot rhe11D1&tie arthritic cases reeeitlng 

insulin. Shetl&r17 has obsernd serwn poiysac�arid• eien

tion during rheumatic activity and, incidental]Jr, a decrease 

of this coaponent when patients were umer cortisone. therapy. 

Heparin., a sulphated polysaccharide., is known to be inactivated 

b;y the blood of rhelDatic fenr patients (Abrahama ., Glynn, and 

Leowi).18 They suggest 'that there is an impairment of other

properties of heparin, such as inhibition of hyaluronidase 

and etreptococcal ribonuclease, and a strong affinity tor

complement. Bywate1'819 has noted. in active rheumatic .teftr 

a delayed restitution of }>Ql1-sacebaride following enzymatic 

breakdown in vivo. These alterations await further clarifi

cation. 

- 15 -



3. Disturbance, in h7aluronic acid metabolism are

suggested which may cause either an increased barrier to drug 

abaorption or an ineNased diffusion of the drug and its 

products. Me�r20, Kahn and Gol4t:1ng21, and a,..teN19 have

suggested disorders in these proces'ses. It is or inteNst 

th& t hyaluronic acid is an .iJl.portant constituent or connective 

tissue, the seat of the rheumatic processes. Of corNlatiw 

interest is the !act that !Mmolytic streptecocc� prodv.ce

hyaluronic acid and hya].urouicia."22 ; and· that cortisone and 

ACTH have been demonstrated to neutralize the spreading action 

of l'qaluronidaae in tissue ( Gregg and Gregg)• 23 

The present stlldy may provide direction for further inves

tigation in�o the •1iolog of these diseases as well as indica

ting a possible 1cNening test for' the det.rmtnation of rbeu-. 

matic and rheumatoid. activity. 

SUMMARY 

l. 'lbe etfect of cutaneous application of an ointment

containing 5% tetra!l;ydrofurtueyl eater of nicotinic acid

( Traturil) was studied in 100 adults am childNn. The cli

nical •Taluation of each subject and the skin test were per

formed indepsmentl7. 

2. It was found that 92.9% or 85 subjects who were nor

mal, inactiw or non-rheumatic, and. all patients on �ortisone 

therapy, rega�eas or rhe\llatic activity reapord.ed b;y localized. 
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cutaneous hyperemia and/oredema (nol"ll&l N&ction). 

3. Fin of 10 patients with actin rheumat.ic feffr or

rheumatoid arthritie !ailed. to show a normal respona•. 'l'h•ir 

responae (abnormal) conais\ed of either blanching, failure 

to react, or bareq perceptible hyperemia. 

4. Positive correlation between clinical evaluation ot

rheumatic ar:d rb.eUJJ1&toid activity and the type of skin respona• 

observed occurred in Pfl% of all the patient.a teated. Corre-

1.&tion was lacking 1n 7% aJld equ,iTOCal in 6,%. 

5. The abnol"Jl&l response to Trafuril. was alao observed

in streptococcal tonsUliUs and pyoderma as well as. in rheu

matic activitJ. 

6. This reaction mq be useful as a scNening device

for rheumatic and rlle1aatoid activit7, am m&7 be or assis� 

tance in determ:i.ni.flg the etiology or these diseases. 

7. Although this study was limited to a small number of

active rhe1D11atic suDjects, it is felt that the findings con

cur with those or pl!'eTioua investigators and that furt.her 

innstigation of this reaction is warranted. 

The author wiahes to express thanks and sincere apprtacia

tion tor the cooperation and encouragement or Dr. Robert L. 

Grissam, University ot Nebraska Hospital, Caaha, NebraakaJ 

Dr. Carol R. Angle, Childrens 1 Memorial Hospital, Cm.aha, Nebraska; 

and th• medical and nursing staffs ot these institutions. 
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