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ON THE PRACTI CAL VALOE OF THE INTRADERMAL RE ­

ACTION WITH THE TRICHINELLIASIS ANTIGEN FOR
 

THE DIAGNOSIS OF TRICHINELLIASIS IN MAN ·
 

By W. A. KAU UR
 
}' rom the Therapeutie Clinic of tbe Kiev Mediea1 Institute.
 

Owing to the frequency with which trichinelliasis is mis­
taken for typhoid fever, typhus, rheumatism, grippe, etc., it 
would seem impor tant that more exact methods of diagnosis 
should be established. In the hope of accomplishing thi s, 
the autho r made n four-years intensive study of the disease 
in many patient s. 

T heoretical Background: I n 1931, while studying the 
clinical aspect s of trichinellia sis, the author determined to 
study the practical value of the intradermal reaction with, 
the specific antigen for the diagnosis of trichinellia sis, follow­
ing the Casoni method for echinococcosis, the value of this 
react ion for diagnosis being generally recognized. The idea 
of the possible application of this reaction to trichinellia sis 
came from consideration of the fact that all the da ta then 
known to us from literature and from personal observations 
on the pathogenesis, epidemiology, and the clinics, assume 
that trichinelliasis must be connected with numerous allergieal 
phenomena in the organisms. 

In spite of the animal experimentation of Romanovitz and 
of Flury, it is impossible, even now, to consider it positively 
proved tha t trichinellae discharge a toxin. Romnnovitz t ried 
the toxicity of serum of animals which lie infected with 
t richinellae upon other animals. The author considers thn t 
such a method cnn not be used as proof of the toxicity of the 
paras ite, since the tri chinelliasis toxin is not very likely to be 
found in the serum of t richinellae-infested animals. F lury 
did not work with isolated trichinellae, but he treated meat 
heavily infested with trichinellae in cer tain ways, and tried 
out the effect of the mixture of various derivatives upon 
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unhuals. The author considers that the toxicity of his ex­
tracts may have been due to protein derivatives and not to 
trichinellae. The ingestion of meat which contains the killed 
trichinellae does not cause in human beings any morbid 
phenomena which would indicate the presence of toxins in 
the organ isms of the trichinellae. The clinical observations 
of the author as well as those of other workers show tha t in 
cases of uncomplica ted trich inelli asis ill IIIUll, the pheno mena 
of general intoxicati on are relatively insignificant, and seem 
to favor the theory tha t trichinellae do not discharge any 
toxin. In trichinelliasis a constant process of destruction of 
the young trichinellae (the so-called embryos ) is going on, 
and is followed by their resolution into all the ti ssues and 
organs. This destruction and resolution is takin g place 
du ring the incubati on period which often la st s two, three or 
more weeks, as well as during the course of the disease. It 
is clear, therefore, tha t during this tim e a constant sensitiza­
tion of the patient's organism by the constituents (p roteins) 
of the organism of the degenerated young trichinellae is 
taking place. 

There are two more facts which speak in favor of the 
ex iste nce of allergic phenomena, namel y: 1, the high eos ine­
philia, which is most common to allergic states, and 2, a skin 
eroption of an allergic nature often encountered in this 
disease. 

Thus, if a sufficient quanti ty of the active antigen of 
trichinellae could he obtai ned, it would be reas onable to hope 
on the basis of the considerations given above that an intra­
der mal r eaction with this antigen would give positive results 
in the early stages of the disease, following the type of skin 
reaction which is already known in echinococcosis, hay fever , 
bronchial as thma, etc. 

History 0/ the S ubject: A review of the literatu re, as Car 
as the material which is ava ilable for the author goes, shows 
that the idea of an int radermal reaction in trichinelliasis was 
for the fir.!'t time expressed by Ftlllebom in 1926, when he 
used for this purpose the so-called Voll·antigen, devised by 
himself. Th is consisted of from 5 per cent to 10 per cent 
of dried trichinellae and dried muscle tissue, since Ftilleborn 
did not find the procedure hy which tr ichinellae could be 
isolated in a pure state, or in an almost pure state, from the 



I 

'r lO PUER TO RIOO .J'OUXKAL OF P UBLI O HEA LT H AND 1'1tOP. MEDICINE 

meat. This first method did not emerge from the exper i­
mental stages, and was tried out on only four patients . 

In 1927 the American investigator, Bachman, developed 
a method by the application of which it is possible to obtain 
the isolated trichin ellae. Out of these isolated t r ichinellae 
Bachman, by a process of drying and extracting, obtained an 
antigen with the aid of which he proved the formation of 
precipi t ins in rabb its' serum afte r 30 to 4{) days following 
the in fection of the animal with trichinellias is. In 1928 he 
showed that rabbits and gui nea pige infected with trichinel­
lia sis gave a positive intrade rmal reaction when his antigen 
W88 used. Bachman did not t ry the effect of h ill an tigen on 
patients affected with trichinelliasi s. 

Besides the data given above, we also have the following 
information about the application of antigen for diagnostic 
purposes in cases of trichin elliasis in human beings. In 1930, 
Kovsh and Kor jazhn ov, working in U.omanovitz ' laboratory, 
published a paper on th is subject. These auth ors, however, 
did not (as fa r as we know) fully descri be the method by 
which they obtained th eir an tigen j on this account their 
methods can not he either adopted or discussed. 

In 1933, Maternovskaja from Lvov (Lemberg] pub lished 
IU1 extens ive work from which we assume that she obta ined 
a positive intradermal r eaction with her antigen in animals 
an d in 23 patients wit h t richine llia sis. However, the aut hor 
is convinced that thi s was no all ergic skin r eaction t o the 
antigen, which was introduced intrudermally, but n reaction 
of an inflammatory na ture following th e inject ion of the 
antigen which was used as an emulsion. Thi s emulsion W83 

prepared from trichinellae obta ined fr om the intestines of 
ruts, d ried and ground with distilled water. Undoubtedly 
thi s W88 not sterile, and in addition to the components of the 
trichin ellae organisms which were dissolved in th e wate r, it 
contained insoluble components as, for instance, th e membrane 
of the trichin ellae. Th ese insoluble impurities when admin­
istered intradennally cause an irritation of the skin. I n fact, 
th e r eaction of llaternov8kaja '8 an tigen was not obta ined 
according to the immediate type 3 S was that obtai ned by 
Augustine and Teiler, by McCoy and his collabora tors, and 
al so by the author, but according to a delayed type of twelve 
to twenty-four hours, or even more. 
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A simila r fa llacy was recorded by KiUdufTe ill 1933. He 
was working not with intestinal but with muscula r trichinellae, 
isolat ed h~' Bachman 's method. Killduffe, like ).Iatemo,-­
sknjn, used us an antigen for the int rade rma l reaction in 
man an emu lsion since, nccordiug to his description, his solu­
tion of isola ted and dried muscle trichinellae mixed in Coca 's 
liquid Xo. 1 (0.7 per cent XaCl. , 0.05 per cent NaRCO" and 
0.1 JX'r cent phenol) was turbid in consistency. As n result 
of his experiments, Killd uffe, like )'Iaterno\'skaja, obta ined 
in thirty-three c-n~ t's of t richinelliasis in human beings a reac­
tion after twelve. twenty-fou r, and even forty-eight hOU T8, 

i.e. reacti on of clearly inflammatory natu re. 
The work of Augu stine an d TeiJer of Harvard Univer sity, 

which wall done in 1932, must be conside red as the firs t work 
in which th e antigen, prepared according to Bachma n's 
meth od, was cor rectly applied to man. These investigators 
worked with n ste ri le antig-en, the methods of preparation of 
which as well us the character of the react ion (immediate 
t n .e) wi ll be descri bed late r. 

In lD3.1, ~l cCoy, :'tliller and F riedlander published their 
findings on the application of the steri lized ant igen of t richi­
nellae (Bachman 'M method) to human being's. These authors 
allowed, however, some deviation s f rom the classical formula 
of Bar-hmau, since they used for the ext ract ion of the trichi­
nellae Coca 's solution So. 2, namely, a solution consis ting 
or NaCl 0.5 per cent , NaIIPO~ 0.143 per cent, KII 2PO~ 0.036 
per cent and phenol 0.4 per cent. 

Eriedllinder, in 1934, published a paper in which he de­
scribes his experience at the patient 's bed-side. Thi s work is 
II continua tio n of thut which he sta rted in collaboration with 
~fc Coy und Miller, and in th is description he questions the 
vulue of the in tradermal reaction for th o dlagnosls of trichi­
uclliusie ill human beings. 

The au thor, lat e in 1931, started in one of the Kiev Inboru­
tories 1111 independent work with view of obtuinlug an antigen 
of trichinellae. The work s of Fiilleborn, Bachman, and 
others were not known to him at that time, and it turned out 
thnt he WIl S pursuing the pa th which had alread y been dis­
covered by Bnchrnan in 1927. Therefo re, as S OOIl 8 S a reprint 
of Bachmnn'a work wue obtained, in 1933, th e aut hor ap­
proached Dr. S. V. Ribinsky with th e request that in his de­
pa rt ment of the Microblologleal and Epidemiological Insfi ­
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tute of the Uk rainian Academv of Sciences, a nd under his 
direction, this ant igen l:'ho uld ' he prepared by Buchma n 's 
method, which must he consi de red as bette r developed ex­
perimentally an d us huvine a more scientific basis than all 
the othe r methods. Throngh direct communica tio n wit h Bucb­
man the author \\"1l. S fo rtunate enough to obtain f rom him dry 
trichinellae powde r, whi ch was used to compare the Activit ies 
of his ant igen a nd those of the one p repa red locally. By the 
end of 1933 we were a ble to produce the antigen an d were 
800n able to t ry it out in the clinic. 

J/ el/lOd of Oblai,lillg the A " t i.QeN a)/ll it s .Applicat ioN: In 
orde r that the description of ou r work ma y he fully com­
prehe nded, the proced ure of Bacbma u te meth od will be re­
viewed : The mea t of the ra t or gu inea pi", which has been 
infec ted wit h t richinelliasis four or fin weeks pre viously is 
exposed fo r six hours in the the rmostat a t 37°C in a solution 
con tai ning 0.1 per cent of pepsin a nd 0.3 per cen t of hydro­
chlorie add. The trichinellae sett le out a fter such trea tment, 
and the lower layer of the liquid is th en st rained off, cen­
trifugod, wa shed and again cen t rifuged. By this method 
pure, or almost pure, trichinellae a re obtained. " 

Th ese trichinellae nrc dried a t 37°C a nd then ground in 
a n neate mortar. Ea ch rat gives about 0.04 to 0.08 gms. of 
the dry trichinellae powder. T o thi s 100 pn rts of Coca 's 
soluti on No.1 is added . After twentv-four hou rs of ext rac­
tion the whole mixture is filtered through a Seit z filter and 
sterilely di stributed in ampules, giving 0.1 to 0.2 co in each 
'a mpule, Lat ely some se ries of the antigen have been pre­
pared in such a way that the dry- powder wa s placed for 
twcnty-Ionr hours in ether, and after that placed in Coca's 
soluti on No.1. In addition, some se ries of the unfigen have 
been prepared from the Coca liquid No.2, aa WAS done by 
~l cCo)" and his co-workers. ""e arc not yet ill a position to 
Hay definitely which of these methods is best . The antigen, 
placed under steri le conditions in th e ampules, wns kept in 
th e refrigerator and was used as th e basic a nti gen soluti on. 
It W8 S conditionally marked 8 M 1 :1000, though the real dilu ­
tion of the antigen was great er than 1 :1000, Mince the larger 
part of th e powder is in solubl e in the Coca's solution whi ch 
wa s ll flffl for extracti on, a nd remained in the filter. It i s 
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worth while noticing that the preparation of pollen extrac t. 
which is used for th e diagnos is and t reatmen t of hay-fever, 
is curried out by the same method ali ours, nnd about 98 per 
ceut of the initi al quantity of pollen remains in the filter , 
We the re fo r.' consider it probable that u simila r quantity of 
t richinellae powd er r emains in the filter, and that the COD­

ditional dilution of the antigen 1 :1000 corresponds in reality 
to a dilution of 1 :4000 or 1 :5000. Before the ant igen is in­
jected, the conditional 1 :100 di lution unde rgoes 8 furt her 
dilution, which ,,; U be described later. Accordi ng to Bach­
man, his antigen gives typica l p rote-in reactions a nd rep re sen ts 
a mixture of protein of which the organism of the trichinellae 
is composed. Th i« mixture is soluble in C()('a 's liquid. 

T he a nt igen was a lways administered by us iut ra de rmally, 
usually into the dorsal side of the forearm in doses of 0.05 
to 0.1 ec. in a condit iona l dilu t ion of 1 :1000 or 1 :2000, i.e. in 
rea lit y, in u di lution of 1: 50,000 or 1 : 100,000. At the start we 
ad ministe red for the first injection anti gen in u conditiona l 
dilution of 1 :10,000 in order to ovoid the gene ra l react ion of 
hypersensitivity . T hill step was recommended by Augustine 
and Teller, a nd 11180 hy :\lcCoy and his co-workers. Later, 
howeve r, we usual ly began our inject ions wi th a conditional 
dilution of 1: 2(X)() or even 1 :1000, be cause W P did not obse rv e 
in ou r pn rieut a II ~ illg"e case of the general react ion of hyper. 
sensitivity. Our expe rie nce shows that in th e cond itions ex ­
il'\ tin~ in th e U.S.8. It our pop ulation shows no genera l rene­
tion to such H dilut ion." As a control measure, Coca ta solu­
tion No.1 or No.2, d ilut ed with physiological sa line solu tion 
ill the same proport ion li S was the antigen, wa ll injected at a 
distance of about 20 em. from the place where th e antigen 
\\ ·IUl injected. In repen ted tN,ts the reaction Wil l" observed 
on HlP putieut usual ly with a ll interval of 1I0t Il' SS than six 
liayJol . 111 repented ndmlnistrations of a nti gen the inj ections 
were made alternately in different places 011 different days, 
i.e. one dll~' close r to the elbow and the next day in the snme 
fo rearm, hut closer to the wrist in orde r to Avoid 10('.81 hype r­
sensi tivity. In typica l positive reacti ons the followin g de­
velopments took place after three to five minute!': T he wheal 
at the poin t of inj ection gradu ally increases duri ng 2-5 min­
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(F igure 1) 

A . The forearm. akin 30 se<!Oods after injeetion. 

U. The forearm skin 12 minutes after injeetion. 

A. Pi el del aflteb razo a lOJ JO «tguf«loJ cU'sptte8 de lo inoeulaef6'ft. 

It. Pill del allteb ra zQ 12 mmutos dt Jpx i , de til 'noculadOn. 
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size, or sometimes remains its initial size. I n very rare cases 
th e wheal ut till' place of the injection of the antigen almost 
subsides, hilt (Illite a large a rea of red remain s around it. 
It mu st he remembered that w ry often the marked pink colora­
tion of the "kin iI~ fa nned afte r one to two minutes following 
any int rade rma l injection as a response to the mechanical 
irri tation of the skin. This irritation ca used by the control 
injection su bsi des d u ring oue to two minutes, while that 
caused by the a nt igen l.K",l{ins to develop according to the 
type descri bed above. Of course, not all patients react with 
equal intensity. " ' e have evaluated the results of the reac­
tion in such cases sud hove recorded them as follows: 

o _~ 7. . . .... . ....... .... . . . . . .•• . • . . •• . •. •• . . . • •. . 1.5 em... . + 
I ern 2 em.. . .. . ++ 
1 em 3.5 CUI •• • • . +++ 
1.5 em 4.5 em ++++ 
Hi«her. . .. . .. . .. . . . Hi«hff. . . . . +++++ 

Evidence of the SlfeCijicity of the Trich inelliasis Antige'J: 
In orde r to determine the reliability of this antigen for 
diagnosis by intradermal reaction, the antigen was tried ou t 
by the author 331 times on 66 trichinelliasis patients in the 
ear l)" stages of the disease, on 2 patients of three yea rs 
standing, on 1 patient of eight months, on 1 patien t af te r 
five month s illness, and on 1 pati ent aft er one year following 
infestation. At the same time as a cont rol measure the 
antig-en was tried out on 109 non trichinellae-infest ed patients . 

Th e results of these investigations were as follows : out 
of 66 trichinelliasis patients in the ea rly stages of the 
disease, in 49 (7470) the reaction was positive, while in 17 
cases (26 %) the reaction was negative. Out of the total 
number of posit ive reactions the res ults were + +++ or 
over in a:~ pati euts : + + + in !) patient s : + + in 4- pa­
tients and + in 3 patients. In those who gave positive 
results the reaction was typical and clear-cut. Out of 5 
trichinelliasis patients of long standing, 4 gave a positive 
reaction and one a negative. Oot of the 4 positives, 2 gave 
+ after five months and two years illness, respectively, and 
2 patients gave +++ + after thirteen and eight months, 
respectively; the fifth case was negative after four years. 
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The skin of some trichinelliasis patients did not react to 
the administration of the antigen at all, although it was 
repeated eighty-four times on 17 cases with an interval of 
six days, while those 49 patient s whoso skin did react usuall y 
showed this reaction many times in succession at intervals 
of six days all through the course of th e disease und also 
in the stages of convalescence. There were, however, cases 
in which the ability of the skin to react to the antigen was 
changed or lost when the general condition of the patient 
improved, but in many, the reaction pe rsisted for a long time 
after the recovery. The details on the clinical types of the 
reactions are given in table II,· and also in tuble V. 

The contro l injec tion, which was made 20 em. from the 
place of the antigen admini stration, us already described, 
always gave negative results with the exception of two ca ses 
in which the skin reacted equally to the antigen and to the 
control Such cases of non-specific hyper sensitivity of the 
skin were conside red as giving a negative response, as was 
a similar result obtained by the author three times in non­
trichinellias is patients. I n· rare cases (altoge ther we en­
count ered only six such) it happened, especia lly in repeated 
rea ctions, that till.' reaction response of the skin cha nged, or 
from the beginning of the reaction, after five to fifteen 
minutes, the control also gave an erythema (which was absent 
nfte r the first injection) around the wheal, but after ten to 
fifteen minutes the reaction at the point of the control sub­
sided, while a t the place where the antigen was injec ted the 
reaction ran a usual course. 

Augustine and Teiler, who pr epared an antigen similar to 
ours , obtained a positive intradermal reaction in the firs t 
test in 16 out of 18 trichinelliasis cas es with an antigen dilu­
tion of 1: 10,000. :McCoy, Miller and Friedlander- obtained 
in their 39 fresh cases of trichinelliasis 70 per cent positive 
reac tions on the first test with an antigen of 1 : 10,000, and 
92 per cent of positive reactions with an antigen of 1: 500. 
The se workers obtained on the first tes t a higher percentage 
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of pos itive r eactions than th e author, since in later observe­
tlone, out of a total of 49 patients who gave positive results, 
only 31 showed these results after the first test ( table II ). 

In 102 of our non-trichinelliasis pa tients the antigen reac­
tion in a dilution of 1: l(XX> or 1 : 2000, and sometimes 1 : 500, 
was positive only in 5 patients, i.e. only in [) per cent of all 
the cases. But even in these, the r eaction was not ve ry 
striking, and not en tirely typical, since the wheal was not 
of the characteristic flesh color, but small and r eddi sh, and 
the redness of the skin round it was classified once as ++ -t- , 
once as ,:. -i-, and in the rest of the cases as +. Out of this 
series the + was in a patient whose eosinophi lia reached 
19 per cent and was of unknown etiology. 'Ve must also 
mention the r eaction in th e non-trichinelliasi s patient, D., who 
had chronic abscess of the lung. This patient received on 
).[arch 7th, 1935, an injection into th e forearm Dear the wrist 
of 0.1 ceo of the antigen in a dilution of 1: 1000 and near the 
elbow as a control, 0.1 cc. of the extract f rom the semidigested 
and dried muscles of th e rat. At the place of the control 
there was no reaction a t a ll, while at the place of th e antigen 
injection a r edness and swelling accompanied by acute pain 
developed after several hou rs ; the temperature of this 
pa tie nt was high before the injection of the antigen. On th e 
next day th e pain and swelling were st ill greater, a r eddi sh 
infiltration formed at the place of the antigen injection and 
the patient WDS unable to move the swollen wrist joint au 
account of acute pain for which morphine had to be admin­
istered, The local phenomena progressed; the whole fore­
arm and arm began to swell up, the axil1ary lymph-glands 
became painful and a painful infiltration of a dark red with 
a bluish tint developed at the place of the antigen injecti on; 
also the general condition of the patient at this tim e was 
serious. Only on March 12th, i. e. on the 6th day, these 
phenomena began to disappear and within two or three days 
gradually subsided. I n 80 far as this patient was injected 
wit h a prote in solutio n (nn extract of th e rat's muscle ] 8 8 a 
cont rol f rom which there was no r eaction of any kind th e 
~u~ho~ considers that the 8~"11lptoms at the place of the antigen 
injection should be explained, not as a non-specific allergic 
reaetlou, shown by an exceptionally sensitive pat ient hut us 
an infect ion acqui red in spite of ordinary prt'{>autidn. W.. 
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did not include this case with the positive reactions, since 
the cont rol should have given an analogous reacti on if it had 
been cau sed by foreign protein. Such a case might, there­
fore, present an important complication which might be en­
countered in practice. 

About 95 per eent of our non-trichinellae patients gave a 
negative reaction which we consider sufficient evidence of 
the specific action of the trichinelliasis antigen. Our data in 
thi s respect disagree to a certain extent with those oC 
Augustine and Teller, and also with those of lleCo)' and his 
co-workers. Augustine and Teller used a dilution of the 
anti gen proportionat ely three or four times stronger than 
ours , i. e. one of 1 : 500. ' Vith thi s they obtained a positive 
reaction of 67 per cent in 140 non-infested subjects. The 
specificity of their antigen was only manifested when the)' 
reduced the strength of the antigen to 1: lO,(X)(). 

) [cCoy, ) Iiller and Friedlander, using a dilution of 1 : 500, 
ohtain ed a positive reacti on in 18 per cent of 104 non-infested 
cases. However, in this same group, 9 per cent of the 
subjects showed positive reaction when a dilution of 1: 10,000 
was used. In two other groups composed of 47 and 90 
patients respectively, the antigen 1: 10,000 gave positive reac­
tion of 4 per cent to 4.5 per cent of all subjects, and this 
percentage more nearly approaches the findings of the author. 

~l cCoy, )liller and Fniedliinder- ts findings about the car­
riers of T riclmn s trichiura are of importance. These authors 
obtained positive react ions with an antigen of 1: 10,000 dilu­
tion in 18 per cent of all the cases on 92 pat ient s who were 
carr-iers of T richuris trichiura while with an antigen dilution 
of 1 : 500 they obtained positi ve results in 62 per cent of the 
same pa tients . The infestation of Trichuris trichiura, ac­
cording to these authors, qu ite ofte n gives a false reaction 
to the trichinella antigen. However, August ine nnel 'Feiler 
on the basis of their investigations on 140 non-tr ichinelliasis 
and 18 t richinelliasis patients came to the conclusion that 
infestation by other parasites does not affect in any way the 
percentage of positive reactions in trichinelliasi s patients. 

In table I are given the data on the worm carriers among 
those trichinelliasis and non-tr-ichinelliasis patients (alto­
gether 86 people) to whom the intradermal reacti on was 
applied, and whose feces were simultaneo usly investigated 
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for the p resence of ova ", Th e result shows that the influence 
of trichu rls or other worm s upon specific or non-specific 
reactio ns with the t richinelliasis an tigen is doubtful. Out 
of the 49 trjchinelliasis patien ts who reacted positively, 25 
patients had their feces examined for the presence of ova. 
Out of 18 trichinelliasis patients who did not react to the 
uutlgen, 8 patient... had their feces examined, and out of 102 
non-tr-ichinel liasis patients 53 people had their Ieces examined 
for UH~ prl;'!,l;'nl.'e of 0 \"8. Thus, out of a group of 102 non­
tr-ichinel liasis patients, 53 were exumim..-d for worm carrying, 
and 2"2 of thi s number were carriers of Trichuris tricMura. 

T .ulLIII: J 

1'11& FuQl'&lfO 0 ' =sncrnc .YlP 0' XOlil-1U'£Clnc Ra4CT!O..., N TIlE T&u;:IU~&I. Lt. 

AIfTIQ&1I L" W O. 1II--(;4 ••n:U ."'1'0 11'1' SOIl--(;••Ill... • 

... '" 0 .... o f On'" ...... N_ -
Orwp '" hI"'lO A_ " ......"""""'" ... '" """- ­

Trichinelliasis patienta with .. 
~itinll'MJlOll. to tbe IUItif!;eo. 7 s , 25•Tril.'hiDelliuil p.t~Dta with. 
Pesa t iYfJ 1'eOIp01lM! to the aDti,;tou . s I 0 2 

Non ·t richiDell~ p. I~Dta with • 
.Dt>Jative I'1'8po.D. to the anl i,;cn. 8 18 23 sa• 

• T il. lIi:lI'.' ludlcat. t ile "limber 01 patllnte . 

'Ve mentioned already that among the 102 non-trichinel­
liasis patients only G gave a faint positive reaction to the 
trichinelliueis antigen. Out of th ese G, 2 were carriers of 
Trickuri» trichium, 2 did not have any ova in th eir feces, 
and the fifth was not examined. In th e gro up of 49 of our 
t richinelliasi s pat ients who rencted positively to th e trichi­
uel lae antigen, out of the 25 who wer e examined for wonn 
carrying, 12 p roved to he carriers of trichuria. 

Among the Ilve allergic cnses " four of whom gave a posi­
tt ve reaction to the t richinellae antigen, only one was a carr ier 
of trichu ri s, one had the ova of ascaris, while the other two 

• TWo .J,-- ..t ,,,", t la , .. l. boTat ....,. of Iilli. bJ' Dr. K . M. 
Jbtab.ite. 10 d,._IN,_al .. bnbJ' .&de bJ' ~ . aUfIC'l' . 

• ",... I ,,,- f_r .._ "" b b.ial ..u. 01 _ a _ hII'll ..... 
_ lIt1oB . 
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showed no ova in th e feces at all One must bear in miud 
that in our locality triehuris invasion is very frequent, and 
that the methods that are usua lly nsed fo r the examin ation 
of feces is inadequate. 'Vhen this is conside red iu relati on 
to the data given in table I, it is poss ible to state with as ­
suranee that th e carrying of T,.khuru t ricAil"ra does not in ­
Iluence, or intln encee very little. the I requeucy of positive 
rfOtll'tioliS in trichinelliasis patients. 

T he cor-rectness of thi s conclusion becomes clear when the 
data given above on the frequency of the posi t ive reactions 
(14% ) in 66 t richinelliasis patients And the Froqucney of the 
reactions (only 5% ) in 102 non-trichinelliasis patients a rc 
compared. There is no dou bt that the living conditions of 
the two "",roups of patieuts-c-Sti with trichinelliasis an d 10"2 
without-permitted an equal ri sk of worm infestation. At the 
"nme t ime tho results of tho renctlon wi th the t r ichinelliasis 
antigen in these patients (in the 2 groups ) are such that the 
specificity of the trichinelliasis antigen in t ric hinelliasis is 
p roved beyond any doubt, in spite of th e possib ility of false 
react ions occur ring in rare cases . Th e phenomena of fa lse 
reactio ns may he met with in other immuno-biologienl reac­
ti ons too, hut this does not di scredit th e specificity of till' 
antigen. 

It i::l interesting thu t in th o t wo of our patients with 
echinoc occus of the liver (both cases were confirmed on opera­
tion ) the echinococcus uutigeu gave II clear-cut positive rene­
tion of the immed iate type, while the trlehlnell iasls ant igen 
IHI well as It physiological solution of sodium chloride ill the 
enmo pnfionts und at the same time did not h'; VC any reaction 
what soever. Th ese two CU lo\C S of echinococcus confirm the 
speci ficity of the two antigens. 

We also tr-ied out simulta neously with th e trichinelliasis 
uutigen nnd the ordinary cont rol the echinococcus antigen 
on 21 patie nts . Th e result!' showed (see Summa ry Record 
table V) that out of this group (21 people) 11 patients usually 
gave a posit ive reaction to the trichinelliasi s antigen; 8 out 
of tb eec 11 did not react to the eehinocoecua antigen while 
the other 3 did, hut ill n somewhat weaker manner than to 
the trichinelli asis antigen" The ot her 10 (out of 31 ) t richi­
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nelliasis patients guve reuc rion . Thus, ill spite of the fact 
that the ce hiuocoee us antigen sometimes gi ve s n false rene­
tion in trichinelliasis put ieuts, WE" couslder th e specificity of 
both lllltiKt 'll~ confirmed. 

III two (·a ~l'.s of tueuiusis W(' obtained U uegatlve reuetiou 
with ti lt' trlchiuclliasis untigeu, while lIcCoy aud his co­
worke rs ohtui ned a posi tive react ion with the t ri chinelliasi s 
autigeu ill t wo ('a"('3 of taenia pa t iouts out of eight cases. 

I II geuerul , Augu sfiue a nd 'Fei ler, uud ulso :\Ic('oy, ~I i ller 

811d F'r icd liluder, obtained lion-specific reactions to the ad. 
miu istra tiou of tln- t r ichi nellia si s autigeu to non-u-ichiuel­
Jill.si~ ·pnt il·nt3 more often thuu d id the a ut hor. Thil'i d ill­
crepnucy mit)' he du e to the fnct th a t ill the C.S.A. t r ichinel ­
lne infe stat ion is much more I roquent than ill our country 
(uccordimr to th e lutt"!'it data of certain American authors, 
trichinellae nrc found in 18 pe r cent of all a utops ies) , It 
must he pointed ou t, however, t hat August ine a nd Tel ler also 
Iound 1I00 H ' l H..-cific renctious to the t r ichinellin sis antigen in 
the iuhahitu nt s of Colombia , where t richi uellinsis is prac­
tica lly nonexisten t. The positive reaction, however, was 
ohtuined i ll thu t count ry with a n uut igen of hiKh conccnt ru­
tion (1 :5(0), It is possible that the f req uency of the non­
specific react ions ill some non -t richi nellia sis pntieuts depends 
largely upon the fact that the population of America, for 
some reason, is especially sensitive to allergic d isea ses. xrcrc 
thnu 1 pe r cent {H off muu, P ru usn it z lind Kust er ) of th e 
population of Ame rica is a ffected wit h ha y-fever, und th e 
percentage of other allergic a ffec tions is also very high (7% 
-c-r 'oc ko) : while in our country, hay-fever is pruet leully never 
oncouutercd and the nlleraie di scnse« are met wit h less Ire­
quently than in th e S tates. In addition to the 102 non-trich­
inelliu s!s pa tie nts the react ion W II S also h i ed fo r in 5 all ergic 
pnti t' lIts, out 01' whic h nu mber 4. were asthma ('UtlCS unci one 
was affected with diabetes and eczema. T he 3 asthma t ic 
pat ients gave n clea r-cut positive reaction, the fourth as th­
ma tic patient gave a negative react ion, while th e eczema 
pa fiout gu n " II + + + reacti on. Our data d iffer in this re ­
spect al so from those of :\1 ('('0)", ~ I i ll er and P ricd lliuder, wh o 
obtained II positive reaction to the nn rigen in II 1 :10.000 dil u­
t ion only in 4. out of ;~~ a llergi c patients . We applied the 
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antigen in dil utions of 1 :1000 or 1 :2000. Thus, accord ing 
to on r experi ments, pat ients who a re a ffect ed wit h allerg ic 
di sea ses are not suita ble subject}! for the test of the intra­
derma l reacti on with tri chi nelliasis ant igen . 

We noticed th at if the mnt eriul from which the isolated 
d ried trichinellae were prep ared contai ned noticeable im ­
puriti es, such as undigested muscle t issue, it s effect would 
he weaker than that of a purer type." Tn F iilIehorn and 
Luge r", experiences the preparatio ns of the muscle of heter­
cgC"1l011S animals abo did not g ive uuy posi five reuc tio us 
when applied as a cont rol to trichinellias is patient s on the 
skin or intradema llv. 

P rom our exper iments, observa tions and 1£'81s, we hnve 
ohtni ned conclusive evidence th at the t richinelliasis a ntigen 
prepared hy Bachm an 's met hod, an d administ ered intruder­
mully, possesses a clea rly expressed specificity and in th e 
majorit y of pnfient s cau ses u pos itive reaction. 

r atlle 01 lit e Heaetiow fo r th e D iljgno.~j .~ nl l'rirhinellae 1" 
.1l a,, : The geueru l estimate of the result s of the reacti on and 
the types of the reaction 0 11 th e repeated injeefiona of the 
unt lgen i ll (if) trichi nelli asis patient s in the early l'I tagel'l of the 
di sease a re given in table II. (See al so table V.) 

T....La II 

Tric:hh.e1· ,....A 0eMnI KIt! . 
....te of lbe Pti~.. Ko_of~ Nol.� 

R....lg of the Nll mboor RoAetions� 
"..,u~ ..... 

P.......n lage� 

Nl'11;atl ve Re- 17(26%) .. The J"MCtion .... aI..ay. negat ive On 
&l:t ion l'ePMted tN... 

P~l tlve He- 49(740/.,} ' 47 T~ patientt ..ho reacted poeidve lYlavl 
ac tio n (The rNetKlQ .... nn repee ted l'eactiona a rI!lIIpOn.M &1:. 

positive 170 ~~ oordiDl to ODe of (our tYP'" -, 
..bile T1 li mN it 
.... oq ath'e) 

T he types of the react ions were ns followa : 

First: In 23 pat ients th e reaction was positive on the fi rst and all 
subsequent tests . Altogether 113 reactions were seen in these 
patients, 
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Su oruJ: In 8 pat ien ts the first, and often the second and thi rd, 
tests were positive, but alter that they became negative. Alto­
gether this group of pat ien ts gave twenty-Jour positi ve reee t jons 
and twenty-six nega tives. 

Third: III 10 pa tients the reaetlon was negative {or one or more 
t lmes , but efter, there were one or more clear-cu t positi ve re­
eponecs. Such an oecurra nec never having been encountered in 
repeated inject ions into non-trichinelliasis pa tie nts, we defini tely 
dWl..'lifil'tl th{'S(· 10 patients with those th at ga ve a positi 't'e response. 
We consider th at th e conclusion mar be drawn (rom these (ads 
that during the OOUMil" o( the d isease or d uring the period of eon­
velcscenee the skin may change its degree or sensitivity. AIt~ 

gerber these petlcnts gave 20 positive and 30 nega tive reaen oue. 

f'ml rth: In 8 patients the react ions on repeated tests were somet imes 
positive and somet imes negative, hut in each individual l'atit'nt 
there was at least one defin ite posi t ive react ion. Altogether th ese 
pa tients gave thirteen posit ive and twenty-one nega t ive reactions. 

The following conclusions may be drawn from this table : 
a negative r esult of t he r eaction does not indica te f reedom 
from trichinelliasis. In our exper ience, 26 per cent of th e 
trichinelliasis patients gave a negative response, and on this 
account we disagree with Friedlander who obtai ned , simila rly 
to other Amer ican authors, a very great percentage ot 
positive r esults {over 90%) and who assigns, therefore, a 
very greut importance to negative reactions, conside ring 
them us evidence of absence of trichinelliasis, Att . to the 
va lue of the positive reacti on for the diagnosis of trichin el­
liasis, it IlIU 8t be cons idered that a positive re spon se to th e 
antigen can not confi rm diagno sis, since there is the 1'0 ::;­

sibility of Iulse reactions in non-trichinelliasis patients, 
th ough such cases do happen very rarely. But a persistent 
response (in non-all ergic patients) to repeated tests of th e 
reaction with the antigen in di lutions of 1: 1()(X) to 1: 2000 
indicates a st rong probability of trichin elliasis. 

How ea rly in the course of the di sease the reaction be-gan 
to give genera l positive res ults in our subjects , is see n from 
the following table: 
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T.-LK III� 

~WII_ ,,'.taJ. be­
t..--_ <>f d~ 

Nt>. <>f C_ aDd .--Tint Po.!U.-. 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3� ,I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 '"'�
3 . . . .• . . . . . • . . . . . . . . . . . . . . . . · .. ·········· g 23, 32, 1� 
2.. ... ... ... ... ... ... .... .. ... .... .. .... . 10 32,33� 
6. .. .. .. .. .. . . . . .. .. .. .. . . . . .. .. . .. . .. . . . 11 33, U ,32 , 2{l�,
I _... . . . .. ... 12�
3... .. .. .... .. ... .... ... .. .... .. ... . .... . 13 32, 25, 1� 
2 . . • . • . . . . . •.. .... . . .... .. • . -.... ........ 14 21, 26� 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 31� 
I . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 31� 
2. ... ... .. .. .. ... ... ... ... .... ... ... ... .. 17 ~ ,2"I
 

3 . . .. . 18 1. to. 40 
2. . . . 19 32,"� 
I ········ ·· · · · · · ~ .,ss
1.. .. .. . .. . .. . .. .. .. .. .. . ... .... .. ... . ... 23�
I. ....................................... 25 ..� 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n c� 
2. . . . . . .. . .. . . . 29� ," ..1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;J.l 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 ae� 
1. .. .. ... .. ... ... ... .. . ... .. .... .. .... .. . 32� 
2. . . . . .. . . . •. . . .. . .. . Jg ,'" 00,53� 
1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43� ,
I ·. · ·· ······ ~ ,..1.. . .. ... .. ... .. . .. . .. .. . ... .. ... . .. . .. . . 252� ,
1. . .. . .. . . .•.. . . . .. . .. . 120� ,
I · ~ 

Th e ea r -liest r eaction th at gave a poaitive result in th ese 
cases was on the Srd day of the symptoms or the 20th day 
after th e infestation. It is impossible as yet to determ ine 
the exuct day when the reactio n begins to give a positive 
response uf'ter the infestation. It is possible that the sen­
sit ivity of the skin cha nges on various da)'}! of the disease, 
and in the first period of convalescence. .All this Iimita to 
u certa in exte nt the value of th e reaction as an early ding­
nostlc sign, hut the uuxiliury value of the r eaction r emains 
incontestable. 

" n en the antigen p repared by us was compared with the 
one which we received fro m Buchman there was, in general, 
no diff erence. Whatever th er e was, could be explained most 
likely by the fact th at there is as yet no method for the exact 
stundurdization of the anti gen. 

The inter relation between the reaction and the degree of 
eosinophilia is recorded in its different aspects in table 

http:�..............�
http:3....�.....�
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V. Th e eosinophilia may be noted before, afte r, or at the 
time of the intradermal reaction. 

A~ an example of the value of the intradermal reaction 
for the cor rect dia gnosis in some eases, and to show that 
there may be no parallelism between the eosinophilia and the 
intradermal reaction, we record here the abbreviated case 
history of the patient S o. 42, Zh-.M: (see also table V, 
fig. I, and fig. 2) . 

li e bf,(olUlM:! ill on o.:-t<>~r !Dd, bed·ritl dt"D 011 Oetobn Sth, an d t"JIk' red ollr 
clinie on Oetol"'r ~th, 1""14. Unt il t be latter date he hIod lJe.eu t ....a ted f or 
rilf'umatuID an d othf' r ~. and onl;r for three day. befo re hiI f'au ring 
tbtl C'linie W'U triehint"lIim' IW!lp""'t#d. Th e fi",t blood aaalysis wu made on 
Odol",r 25th, a nd gw.ve 7 per ef'IIt C'Oei.lloph il<-a; t b"'-, on Oete ber 3111t , ! per 
r ..nt; XoVt'mb.r b t, 1 pe r u nt; XOflmlbC'r 8th, 2 per emt ; Novlmlb.r 13th, 
1 Jlf'r ceDt ; Xo_ b.r 25th, 3 per «ati Xorember 27t h, 3 per ,,",ti Xo..eebee 
30th, 3 per t'f'Q t ; Deee mber 9th, 15 per eent , and on I jeeembe r !!Dd, 7 per « a t i 
.. fl. t he _inopbili. vru within normal limit s duri ng the heilCht ot the d~. 

The m....w., on th e ot her hand , Ihowed a tn .inl picture ot • -.try lM.'riODS t_ 

of t ri rhint Uiaai.ll ; t here ~1llI C:OII trutio n of t he extremitie8, pai a and ~..llin g 
ia t he m....Iee, t rillmll.l an d • t al 1M.' Kern ig ', l iJPl. We _ tb at the eoeieophihe 
lIrU wit hin t he norm al limit. Ilnd the diagnO!lis ",mainf'd doubtful. Th e mtn,· 
dt'r lnal reartion, hcweeer, whieh wa.e ear ried out during thtl pE' riod wht n tbe 
~i .llo "hi1iA lnl norma l, l!'A'fe • lrtriking poeit ino eeeetjon (+ + + +). 
Ilu ring t hia pe ri od t ht rl"ld ion 'III"U ~ h own thrt'(' t i~D Oet cbee 28t h, Xo... 
3m, Rnd on NO'fE' m~ r ~lh . On N ovt'mht-r 3rd • !,ioplly ot the (lIt mUll( le of 
t his pat i"nt Will ma de and t his showed two or theee tricb lnellee in ewory 1I..1d 
ot vision. The nUl" rophotogrRm of th ill r ODdi tion i' givrn in li lt . 2 ; th l' ,..dion 
of thi, patiPnt ill .hOWD in IIg. 1. We see that in thi, eaee the int ra dermal 
renet ton h eil it lltl'd the c:or rl"<' t di alCftoslll before th e hioJNI,. wu m..l... 

Similarly in the case of the patient No. 43, Zh·B, the 
intradermal react ion was very striking and constant, while 
the eosinophilia wus only moderately increased. 

We encountered, however, a light case of tr -ichinelliuaia 
(No.6) which came us with a normal temperature and. 
with considr-ruble eosinophiliu ; the intradermal reaction was 
re pented on this patient four times, and only once was the 
re sponse slightly positive, while the eosinophilia showed very 
hig-h fi,L,rur(,g on repeated analyses j the high eosinophilia 
togeth er with the clinical picture (edema of the lids and 
fnce) was beyond nn)· doubt in favor of trichinelliasis, 

Since the intradermal reaction can not be substi tu ted bv 
the eoainophilia test or hy any other clinical signs, it mll;t 
he considered only as an important auxiliary method for 
diagnosis. 
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Th e following table shows the interrelation between the 
severity of the disease on the one side and the intradermal 
reaction on the other : 

T..u IV 

•• e-
r.. W Ool "'...... ....... .. r .... c_ &t,...nt, e- c_ 

Po-itinoly RIIpOIlded• . • • • • • • . • • • • • • • •.. . . . 2.> 18 s • 
~rpti "', .......... .. . . . ... . . . . . . _.. ... 8 0 0
• 

This table shows that the severity of the disease does not 
have any pa rticular influence upon the Irequeney of the ocur ­
renee of the positi ve reaction, although in severe cases we 
always obtai ned a positive response. 

~l cCo y, .\Iiller and Friedlander obta ined in some severe 
cases a negative response ami in some which were mild, a 
positive one. 

It is important to note that in one case ( No. 12), which 
had a fatal outco me, th e patient was sick fo r about a month 
and was always under our observation ; the intradermal 
rea ction was repeated on thi s patient three times with six­
day intervals, and it was always clearly positive up to the 
last record, six days hefore his death. It is ulso inter esting 
to note that on the seventeenth day of tilt' disease thi s 
patient's eosinophilia reached 87 per cent j thia is the highest 
percentage which the author ever encountered in his practice. 
On the day the patient died t he eosinophilia dropped to 
1 per cent. 

The patient No. 42, Zh -~L (See table V), was a very 
severe case ; this patient gave three times in succession a 
positive int radermal reaction du ri ng the most serio us period 
of the disease; when he improved, the sensitivity of his skin 
to the antigen was lost, and the inj ections which wer e admin­
ist ered to this patient during eonvaleseenee eleven times with 
an interval of six days or more between, guve persist ently 
negative results. Th ese two last example!'! tend to show tha·t 
a positive intradermal reaction can be of slight valu e for 
the prognosis, since several days before death Case No. 12, 

• w. ~_ Id ", " . .... t...inl' ..ild If t..... pal .... ' I_ ho<l-rldcl. " tar t .,.r '" t'p ,
cI ,," : .. of . .... ap _.i". lor aUo. I.e> u-a •• ,.L AD ocller •_ _ w",- _ _ .... ..........
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and for several days before his improvement Case No. 42, 
gave sim ila r reacti on s (posit ive) . 

The course of th e reaction in those triehiuelliasie patients 
ill which the diseuse runs with 11 rush Ull the skin is of special 
interest with respec t to the interpretat ion of the pathogenesis 
of the rencfion. Patient Xu. 12, 11., had all through the 
course of the disease u petechia l rash and a positive react ion. 
The patient Xu. 16, ~I. had in the beginning' of the disease a 
skin nash of the urticarial type and the react ion wna also 
clearly positive, although at the ti me when thi a patient came 
under cur observation the rash ha d subsi ded. I II addition 
to these two patients, three more t richincl lineia c aRCR ca rne 
10 us in ) 18)'. 193-1--0 man and wife, Xos, 21 and 22, and S o. 
:!;{, ~ I. , who became ill at the same time e nd from the sume 
source ; in these 3 patients the illness also sta r ted with nn 
urticarial rash, which had disappeared by the time they 
consulted us, although a slight itching of the skin remai ned. 
Out ..of these 3 patients S o. 22 many times gave a marked 
positive reaction to the antigen in dilu tions of 1: 10,000 und 
I :[}()()() ; No. 23 gave a posit ive reac tion to the antigen in 
dilutions of 1 : 4000 a nd 1: 2(0), while No. 21 gave no poai ti ve 
react ion to the antigen even in a dilution of 1: 5CXl. Thus, 
t ri chin ell ia sis accompanied hy a ra sh mayor ma y not give 
a positive reaction. 

nEsUME 

I . The trichin elliasis antigen, obtained by tb e author by 
Bachma n 's method, gave u positive intradermal rea ction in 
74 per cent (If people a ffect ed with trichinelliasis (in 49 out 
of 66 cases} . 

2. The snmc ant igen administered to 102 non-trichinelliasis 
pat ient s at the autllOr'Mclinic gave ouly in 5 cases (about 
5%) a positive reaction, 95 per cent of the cases being negu­
tive. 

3. Two patients with echinococcus of the liver gave a 
marked positive to the echinococcus antigen and simulta­
neously 8 negative reaction to the trichinellia sis antigen. 

4. On the basis of ou r data the re is no rea son to consider 
thut the worm invasion of T richuris trichiura, o r nuy of the 
infestations which we usually encount er, influence the Ire­
quency of occurrence of the positive results in trichinelliasi s 
patients. 
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5. A coudirioual dilution of the antigen flf 1 :1000 or 1 :2000 
~in.·s II specific reu ction on the intrndermnl admlnist m ti on to 
trich inelli usis putieuts in a cou-iderable majority of the cases. 

6. T he typical iut rudermnl reaction with the t riehiuelliusis 
uutigen does not nlwuys appear ill th e ea r ly :'Ilnl(<' i'I 01' the 
d iseuses. 

7. An increased eos inophilia i s usnnlly observed more of· 
ten a nd ea rlie r than the intradermal reaction, hilt there are 
ea ses in which th e increased eos inophilia of the blood in acute 
cases of trichinelliasis is mild ly manifested Of even not mani­
fest ed a t all . while at th e same t ime the lutrudertnal reaction 
iM st ri kiugly posit ive. 

8. The in tradermal react ion cuuuot serve for prognostic 
purpose, since it may he either posltlve 01 ' negative shortly 
befo re death or couvaleseence. 

9. A negativ e roacfion was obtai ned h~' the author in 26 
IK' r cent of all th o cases (i n Ii out of HG trichinelliuaia pa­• 
tients) . Therefore, a negnti ve reaction docs IIOt llih"l.ify a b­
senee of trichin clliusis. 

10, A posltlve intrndormul rea ction cannot hnvc nu a b­
solute value for the correct dingnoeis of trichinelli a sis, since 
it may, although in rurc ('IlSPS, he posit in' i ll non -trichinelliasis 
pafieuts too. 

11. In allergic pat ients suspected of triehiuellinsi«, a posi­
tive reaction has 110 diagn ost ic value, since in such pa tien ts 
a nou- speclfic reaction with the antigen if! very of ten encoun­
tered. 

12. A poaitive iutradermul reaction with trichin elli a si s 
a ntigun may serve with ot her clinica l s igns 8 M an uuxilinry 
method for the cor rect diagnosi s of trichinell ia sis i ll upproxi­
mutely 74 per cent of all the cases. 
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