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EDITORIALS 
E ditorials w'e w r,;,tten by mem bers of the Editorial B oard, an d opin­

ions e.xpressed are those of th e w?"it ers. 

THE DOU BLE-DIFFUSION AGAR GEL TESTS 

In the early days of the study of , serology at the turn of the century, 
leprosy was given more attention than was commensurate with its 
importance as a disease in Burope. The basic complement-fixation r e­
action of BOl'det and Gengou (1901) was soon applied to leprosy by 
Eitner (1906); and mention of his r eaction appears fr equently in litera­
ture of that earlier period. The reason for special inter est, however, 
was the fact that, because of the "panreactivity " of sera of leproma­
tous cases, leprosy was found to be the only nontreponematous disease 
that quite r egularly gave fal se positive r esults with the complement­
fixation t est for syphilis of Wassermann, N eisser and Bruck (1906), 
which observation led vVasserrriann to send Meier to Bergen to study 
the matter comparatively in Hansen's place. X 

In the years since then tremendous amounts of tim e and energy 
have been applied to work on the serology of leprosy, and yet the 
status of the matter is such that most of the available texts on leprosy 
have little or nothing to say about it. At fir st Chaussinand1a simply 
said that no serologic r eaction has proved useful in the diagnosis of 
leprosy, but laterlb he discussed the hemagglutination and conditioned 

l C H AUSSINAN D, R. La. Lepre. P aris: L 'Expansion Scientifiquc Fran ~ai se ( a ) First 
edition , 1950, p. 130; ( b ) second edition, 1955, pp. 149-155. 
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hemolysis r eactions as appl ied in leprosy. 80, more briefly, did Car­
pe'nter and NayloroFoote in Cochrane 's new book.2 

The sItuation is no better in tuberculosis 'with r espect to a useful 
serologic test; although, since the t uberculin r eaction can be diagnostic, 
the need is not so great. Of the methods which have ·been employed for 

; the detection of a ntibody (say Parlett .et aL3), illcllldillg the agglll tina~ 
tion, compl emen t-fixation, pre~ipitation, and hemagglu tirloation tests, 
nOlle has proved to be s uffi ciently reliable or valid fo r the, erologic 

,. diagnosis of tuberculosis. 
A new avenu e of approach to the study of relationships of and cross 

reactions between bacteria wa opened by the advent of an entirely new 
approach, the gel-diffusion precipitation technique. rr.his method, de­
vised by Oudin4 in 1948, is a precipitin test in which the r eacting anti­
gen and antibody meet in an agar gel menstruum and produce vi ible 
bands or ZOJl eS of precipitate. No attempt will be made the,/r eview the 
Ijtqrature .of work done by this method and its variants, only its appli-

.' D~tjon t(,) tlle mycoQacte6a-;-fir st,don e by P arlett and Youmans in 1956.5 

; The, in'incipal va~i'iati.phs 0:ft.e6hniqu e will, however, be noted. 
~ r / 

/ , 
\ ;' Oudill 's4 nrethod was a tube 0I1e, in which thc a ntibody wa s in the ag:w gcl in t he 
' lower plll·t of: th c tube; th e a nt igen solu tion was laye rcd ovel' that ; flU d, when the reactive 
elements of th e I1nt igen diffused into the a ntibody-ngar column, banels of' precipitate were 
produ ced th er e. Ou chte l'l ony, a lso in 1948,° devised a petri-di sh modifi cation of th e test 
in which a ntigen a nd antibod y are p laced in diffe rent n eighboring depr essions, or wells, 
cu t 01' cast in a laye r of neutra l agar, to p r odu ce bands of precipitate where they Ill eet 
in d iffus ing. Thi s method is th e one prin cipa lly used. 

On kl ey and F ulthorpe7 latel' r eported a n improved tube method . A s applied by 
Seiber t a nd Soto-Figue l'oa,8 in a small tube lined with a thin lnyer of dried agar, the two 
columns of fluid reagents (se ruBI below and a ntigen a bove) were sepnrated by a 1 eil i. 
colUl lln of neutra l agar' in whi ch th c r caction took p lflce. Pm'lett a nd YOUilla ns, who fit 
first wo rked with a modifi ed Ou chterl ony p late teeh ni que,5,9 havc r ecentl y bee n working 
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3PARI~E'1'l', H. C., YO UMANS, G. P., REHR, C. a nd LEs'I'ER, IV. The detect ion of antibodies 
of tubercul ous patients by . an aga r doubl e-diffusion precipitntion techni que. America n Rev. 
'I.'uberc. & Pulm on. Dis. 77 (1958 ) 462·472. 

40UDIN, J. L 'a nnlyse immullo·chimique qua li tative : Methode pa I' diffusion des ant igtllles ' 
a u sein de I 'inllllunserum precipitant gelose. Ann . Inst. Pasteur 7S (1948 ) 30·51; also 
Homogeneity of proteins and polysaccharides' ; agar diffusion techni ques, 1m, Methods of MCll icnl 
Research, Vol. 5; Chi cago, Year Book P ublishers, Inc., 1952, pp. 360·375. 

5PARLE'L'T, H. and YOUM ANS, G. P. Antigenic rclationships between mycoba cte r.ia, as 
determ ined by agar diffusion techniques. American Rev. T uberc. & Pu lmon. Dis. 73 ( 1956 ) 
637·649. 

60 UCHTl<:RLONY, O. Antigen-antibody reactio ns in gels. A rkiv. Kemi, Min erol. Oeol. (B ) 
26 (1948) 1·9; also: Idem. IV. Types of reactions in coo rdinated systems of diffusion . Acta 
path. et microbiol. Scandi navica 32 (1953 ) 231-240. [The former refe r'ence ha c been seen in 
only one place (Burrell and Rheins); the second reference is the one usua lly used.- EDI'roR] 

70AKLEY, C. L . and F ULTHORPE, A. J. Anti genic analysis by diffusion. J . Path. & Bact. 
6S (1953) 49·60. 

8SEIBER'l', F. B. and SO'l'o·FlGUEROA, E. Study of tuberculin protein fi nd polysacchnrirl e ' 
an tigens by gel-diffusion techn ique. American Rev. ']'uberc. & Pulm on. Dis. 7S (1957 ) 601·607 . 

9PARLE'L"l', H. C. :1I1d YOUMANS, G. P. Antigeni c relnli onshi ps b-etweell ninety·eight strai ns 
of mycobacteria using gel-diffusion precipitntio ll techniques. A meri cn n Rev. Tuberc. & P ulmon. 
Dis. 77 ( 1958 ) 450·461. 



316 1960 

out a modified Ou ldey tube tes t.:! · 10. 11 'rhey incorpo rate one of the r('ag'ell ts (e.g., th e 
a ntigen) in agnr in the lower part of the tube, layer ove r that n lI eutra l agar r eactiOli 
column, a nd fi ll t hc rest of th e tube with the other r eagent in fluid fo nt!. At first the 
neutral agar COIUIlIll was 3 Cill . long,:l ·then 0.75 cm. , IO and now (Ui CIl!.i 

So far as we a re awar e, th e- aga r diffusion method has been app lied 
to leprosy mate rial only three tim es, two of these tim es more or less 
incidentally, a nd 1l 0t Ollce by H h"' pl'~logi s t. 

B urrell a nd Rhe ins12 investiga ted the antigen ieity of lep l'oillin , USillg tht· Ouch ter­
lony Illethod, and got SOl;\(' interesti ng l'C'su lts whi ch should have IJcen f,o ll owed up long· 
befo)'e now. FOI' rxa ill pil', of 44 Se rH. f rOill lI o ll tuberC"ul ous Phi li ppine sehoolehildren 6-9 
years old ( ·hildn·!1 wh o g ive very hig h rates of lepromin posit ivity l:! ) p raet icn ll y a'l l (43, 
0 1' 98% ) "howed agllr pos itivity with leprOill in , wherefl s of: 44 cOlllpa rahl e childn·n in 
Co lu mbus, Oh io, onl y 7 (or ]6% ) did so. There was 1l 1so a n apparent d ifference in the 
nature of the ant ihodi es involved, because th e reaC' tivity of a ll t he P hilipp ine se ra was 
blocked by 0'1', but not that of the Ohio sera. 

Pepys pt ((I. ) I" a Iso usi ng t he Oucht~ r1 ony techn ique, tes ted ili a ny a II t ige n ic sub­
s tances aga inst a s ing le selected a nt itubercu losis rabbi t se rul11. The antig\:llS included 
th ree supposed lep romin -type preparations, none being of the r egul a r M. itsuda-lLayashi 
k ind . (See letter from Pepys in the C01'1'es pondence section of this issue.) \-

Tn their tests fo r tu berrulosis ant ibodi es in se ra in the tuhe method , P arlett et al.5 

in cl uded ] 6 se ra f rol1l the Ca rvill e lep rosarium, 13 f r om patients and 3 norll1als. None 
gave a n II nti hody reaction ( i.e., fo r tubercul osis ), a nd this r esult was cOllsidered as sig­
ni fica nt with re::;p ect to specificity of th e r eacti on. 

Are leprologists missing a bet- overlooking a lin e of 'cesearch that 
might be very r ewarding to follow up ? R eviewing the situation as we 
h~ve, the possibilities seem many, and exciting. Somewher e it has been 
said, expressillg very well an unfortunate truth, that "becau se of the 
relative isola·tion of many of the leprosy in vestigators, many scientific 
techniques employed in the investigation of other disea ses awa it appli­
cat ion in leprosy ." With respect to the present matter ther e are few 
leprosy workers in ci rcum sta.nces which would permit carrying on such 
work. 'rhen there is the negative factor of discolll'agement and disin­
ter est in the serology of leprosy as such (aga inst which should be coun­
terbalanced present inter est in questions of th e antigenicity of the lep­
rosy bacillus ); and also a negative facto r of the appar ent complexities 
of the generally-used Ouchterlony technique. 

Parlett et al. 3 pointing out the .need of a simple and r eliable 
technique for the study of antibodies in t uber culosis, say that the 
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A merican Rev. Resp. Dis. 80 (1959) 886·894. 
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prec ipitation test fo r mycobacterial a ntLbodi es. Internat. J. Leprosy 28 (1960 ) 300·304. 
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L cprol., Tokyo, 1958; Tokyo, 1959, pp. 193-206. 
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tube method has tho s<.' qUHlification S:~\l1d i::; I' l'adily canied out in hos­
'pitallaboraiori c:-; possl':-;sing a minimum of equipment. I t is sClls itivc, 
and the result s arc fr ee from non :-;p ccific reaction s so common ill th e 
complem ent-fixatioll alld h cma gglutinin tcs t s ; alld it may ha\"c 
s pccifici ty . 

Beca usc of the poss ibl c u sC'f llilll'ss of thi s method iil s tudying the 
antigens and scr a of it' PI'OS)' th c\'(' is pl' cscnt cdin thi s iss ll c, h)' s pccia l 
arl'angf' Il H'llt, a t echni cal Ilot <.' hy I>Hl'h,tt 11 ba sed 011 a protoco l of th e 
most r ccf'ld }!Cfill em ent o f' t·lll' m (' t hod and including discussion of som e 
of the poi nt s whi ch ma y IH' of COIl C(' 1'1l to workc r s who are )lOt located 
in m ct ropolitall cCllte l'S. Doctor Parll'1 t lJ as kind!), agreed to hclp with 
H(lvic(' anyon e in oth cr co untl'i cs \\"ho Illigh t find diffi culti es in ull(l crtak­
ing such tcsts. Sp('cial u1tC'llt ioll to that articl(' is invite' d . 

Jt will he noted that a lm ost nothing is said ill it ahout th(' natur (' 01' 

pl'eparatioll of antigcll s that might IH' us('d , llOI' is it indica t ('(\- a s i t is 
in on e adi cl(' I°- thai if ca\lNL for hy the expcrim('nt the se t-u}) may be 
l' ('v(, l' sC'd , i.(' ., that a sta ndard S(' I'IlI11 (ant ihoc1 )' ) Illa y he u:,il'd in th e fir i 
low(,l'fllost aga r column Hlld vHrid ic::; of antig(,ll :,iolution ::; in tIl(' third 
column. l\luch ahout th l' poss ihilitit's ca.n 1)(' I('al'll ('d from th(' artic]('s 
r ('f e \'l' cd to. 

Bcillg ('once l'lI ('d with Icpl'os.v, It,t li S cO ll s iti e l'icpl'ol1lill , whi ch Bm'­
l' cH and Hh (' ill S used. Wil'st, to sec if all)' I' csults H t all would he oh­
tained with sera of pati('nts, or contact::;, or others, thc whole su spell­
~ion would bc uscd, an aliquot of i t bcing mixed with all Nlual quantity 
of th c aga r solution . (On e advantage with lepromin is that it could if 
ll cccssa r,v he madc ill a gr eatcr concentration than th c us ual 1/ 20 or 
1j:10-('.g. , 1/ ;) 01' 1/ 10. ) rl' h en , if positiv(' r eaction s should 1w ohtain('(l , 
onl' would centrifuge til(' whole l(' promin and filt (' r tlw Sll] H' l'natant t·o 
s('(' how much of thc act ivity dcp elHl cc1 upon the dissolved clements; 
anel, fo), comparison, the ccntrifugcd cl('pos it would hc s Ui-ip cn clcd in 
agar, perhaps afte r washill g . A compari son of I)hal'l1Ic1l(lra's a ntigcn 
with lepromin would of coursc he in ord er. One might wish to break 
down the bacilli in th e lcpr om ill s usp cn sion , hy ultra sonics or evcn 
prolonged g rindin g, to compare wiih th e regula)' lepr omin suspension 
or its supcrnatant. A comparison of a suitabl e pl' ('paration with Olmos 
Castro's lep rolin would com c in h (' \, ('. 

Tn certa in work with oth er mycobactcria thc antigen s u s('il \\' cr c cul ­
t ure filtratcs ," but th e li ving bacilli themselves havc al so bcen used.!) 
For the lattcr effect a suitable fre sh leproma could be ground up asep­
tically with sand in p lain sa line and filter ed through nylon , onc part to 

- be u sed a s " li ve" antigen and. the rcst to b c autoclaved to serve a s a 
fr esh lepromin-like sus pcll sion for compari son. 

What diffm:cnce is th e r e with rcspcct to antigenicity b etween two ' 
lots of lepr omin, one all toclaved and the other s terilized by boiling. 
Docs any chan ge occur Oll s tanding, i .c., does any differen ce develop 
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between a freshly-made lepromin and the same suspen 'ion six month . 
or a year later ~ 

Some of the oxploratory work of this sort would be a inlC'd to deter­
mination of what form of the antigen would be suitable for routin e in 
clini cal WOl'le ~J1hat decided, it would not take a highly developed im­
agination to set up an active program with leprosy cases, comparing 
the r eactivity of the sera of the differellt types, forms, and stagc.s, 
including ]'eactional, and of contacts; and also of normal people of 
various ages. We sa'y nothing of the prohlem of serologic relation ship 
of ],{lprosy to tuherculosis. Being interest-eel in the problems of fre­
quentlow-grade reactivity to tuberculin in such region s as the Philip­
pines, and 1he pos ihility that that cOlHlition may have some relation­
. hip to the ' almost universal lepromin pos itivity of youn g schoolchi1-
(hen in the Philippin es, we do, however, point out that the observations 
of Burrell amI Rheins all'eady mentioned suggest another line of in­
vestigation-perhaps with, hesides lepromin, mycohacterial antigens of 
varions other types .- H. YV. ,VAlli, 

A PLEA FOR l'fTY ... 

"A Plea for Pity in Publi shing P ercentages" is the eye-catching 
title of a comm uni cation hy Dr. S. g. Hoss, of San :F1'fll1 cisco, whi ch 
appeal'ed in the COl'l'espondence section of the April 9th issue of the 
J.A.M.A. ,Vith us the title fulfilled its intend ed purpose; the letter 
itself appealed to us to the point that some of it is used here, with 
permission. 

"To know is to fO l'esee and to wl'itc is to teach. To g ive pCl'rclltag!'s in n 1l1 cdi ra l 
papcl' is to do all of these. 

""VVhr n one l'rads thnt rof an nuthol" s ] 'patients with cnrcinoma of: the pnnCI'en s 
6.3% exhi bited hone lIIetastnses' onc expN·ts 6.3% of the nrxt ]00 patients with cfIl'c i­
nOl1ln of the pnnCl'eas to exhibit the sa III C ph!'nolllenon; this is what thc ::mthor mu. t hflvc 
mcant. [Although thc numbct' of hi s pati!'nts wa . on ly 16] hc knows whnt will happrl1 
to thc ncxt 100 (this is what the term pcr cc ntum implics ; it is fI forccast), and he goes 
out of his way to savc his r!'adcl' th e trouble of figuring. The readcr is act.ually being 
uncooperative by doing the cn lculations aga in to find thflt 6.3% of ] 6 pnti!'nts is one 
pfltient. 

"'I'he author may want to belp the readcr make comparisons [who sflYs] that the 
x-ray examination was correct in 60 % of five patients witb polyposis of the stomach, a nc! 
the gastroscopic examination in the sa me g l'OUp was correct in 80% of fivc patipnts, nnd 
that x-ray cXfllninatiol1 was conclusivc, howcver, in only 22.2% of nine patients who, at 
operHtion . did not rcver.l any lpsions in thc stoma(·h. Obviously 60 % nnd 80 % appra l' 
morc IlIcaningful than thrcc of five and four of five; certa inl y 60% and 22.2% CH n be 
morc ea sily compared than tbree of five and two of nine. 'l'hcy diffcr by 37.8%-01' is it 
270.27%? (H ow does one properly compar e pCl'centages~ Does one subtract them' 
Dol'S one divide them ~ If so, whirh one into which one'/)" 

'rhe author of this lettel', after another example 01' two of attempts 
at "finding facts among flow ery figures," tells what he would say to 
hi ~ SOli jf he (th e son) should ask for a suggestion before writing a 
medical paper. After warnin g him" ahout asking for advice and get­
ting some that is hard to r efuse and not easy to usc," he would say : 


