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lntUiciiLC ot ViisCLihir I ' c s p o u s e s o n t i i he rc i i l i n s k i n

tests has been sditlieil. by iiKorporatiiiii; in rlie rests substances
such as histaniine urul aib-enaline which proikicc potent effects
on bl(K)(.l vessels.

The investigation was carried niit as follows : -

1. l\llcct (it local injection ot whcaling ay;ents on the intra-
dennal tuberculin (Mantoux) test.

2. I'^llect ot local injection of :ulrenaline on (A) the intra-
tlermat tuberculin test and (15) the tuberculin patch-test.

W I l K . M . I N t ; A ( ; i ' N T S .A \ D T I I K M A N ' T ( ) T X - T E S T

The simultaneous injection of lii;j;h concentrations of local
anaesthetic or antihistaniinic tlrugs into .Mantoux-tests to-
<iether with the tuberculin has been reported by l.econitc
(1952) to produce inhibition ol the reacti{)n, anti he su<i;gests
that this IS tlue to an anti-inflaiiiinatory or anti-allcrj^^ic action.
Hut, these substances are also \\"hcalin*^ aLjents in the concen-
trations that he tound to be effective and since wheatint^ has
been rcportetl by Ahrahainson and iMiL êl (i9;>S) and l'epys
(1951) to })roduce considerable and rapid enhancement of
tbe escape ol substances from the skin, the escape of the tu-

T', A r i a aII(T|;olo(ii(.-a \ ' [ , 4
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berculin would appear to he a more likely explanation tor the
inhibition. Preliminary studies in which anicthocaine 5 %, the
antihistamine drug promethazine i % (Phcnergan), and hi-
staniine diphosphate i / iooowere injected into Mantoux tests,
immediately after the injection ot" the tuberculin, showed that
the bistamine was equally effective in inhibiting the tuberculin
reaction.

Materials and Methods.

Mantoux tests were carriec! out on 25 patients by intra-
dermal injection of o.io ml. Old Tuberculin (Human T. Bur-
roughs Wellcome) to be termed O.T. Five subjects were
tested on the forearm with O.T. i / i oo , and tbe remainder
on the back with O.T. i / i o o o and i / io .ooo. Injections of
0.10-0.20 ml. of histamine diphospbatc and ametbocaine were
used to produce whealing in tbe tests to be described; pro-
methazine was omitted owing to the local discomfort it pro-
duced. Tbe wbealing agents were injected into the tuberculin
test sites separately from the tuberculin and equal volumes of
saline were injected into control tests in corresponding sites.
The reactions were read at 4S hours.

(A) in the 5 cases tested with O.T. i / i o o , injections of
0.20 ml. histamine i / i ooo and 0.20 ml. amethocainc 5 %
both produced complete inhibition of the reaction in 3 cases
and almost complete inhibition in 2. The control reactions
were very vigorous showing vesiculation or necrosis {Kig. i ) .
A greater area of erythema appeared at tbe bistamine treated
test in several cases, but tbe induration was negligible and was
not comparable with the control. Similar results were obtained
with other vigorous reactors and suggested that the bistamine
wheal by diffusing and diluting the tuberculin had produced
a larger area of lower concentration.

(B) The injection of increasing dilutions of the wbealing
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I, 3 a m i 3.

Ti.a I. I i i l i i l i i t i im of rc;K'tliMi liv i i i jc f t inn (if 0 .20 ml , amt - thocn i i i e %'7r.

{'tit 2. Cdr i t rd l tes t i n t " u h i c h 0,20 m l . ni)rrn:il s a l i n e W.TS irijectet] s l un

vifirircius nc iTo t i r r e n c t i o n .

7 (.'/ y, Ir i l i i l i i t i im nl n^ ic t i ' i n by ii i jcctiiui nt 0 .20 in l . liistLiitiiiu- tliplinsplKi

agents in salincmto Mantoiix tests sho\^cd that the stronger
the whcaling agent ami the larger the wheat produced the
grcattr the inhibition ol' the reaction. (Table 1). Complete
inhibition of 14 out of 26 individual tests was produced by
the injection ot 0.20 ml. ainetiiocaine 5 % producing a wheal
427 M]U, mm. in si/c, or n.io ml, histamine diphosphate
i / i ooo protlucin^ a wheal \(^-i siju. mm. in si/.e, whereas
lower concentrations did not inhibit any ot the tests com-
pletely.

(C) Ihc injection ol the whcalin^; at,a'nts T hour before,
at the same time, and at intervals of •̂. m, i ; minutes and
' j - 2 hours after the injection of tuberculin showed that the
most effective inhibition was produced by injections given
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i ie lore or at the saiiu' tune as the UIIKTCUIIII. l'.\'eii a shor t

tlelay ol i')-,•?" minules resul ted in l a r less inhibit ion.

'I lie a m o u n t ol inhibition pn)duce t l by the wbealin}.i assents

thus d e p e n d s on tbe si/.c ol the wheal producet i , on the i.lejj;ree

ol bypersens i t iv i ty ot the subject to tbe tubercul in injecteti.

and on tbe t ime interval between t!ie iniection of tuberculin

and tbe produc t ion of ibe wlical.

l'.\ RT lA.

i . o r . x i . ,\ l i R i : \ A l l \ i : A \ I ) r i i i - M A N T O r x - - | - K S T

MaliTKil.'' iniil Mriliods.

M a n t o L i x t e s t s w e r e c a r r i e d o u t by i n i c c i i o n o l n . i o m l .

< ) / I . i / i . ) , ( ) n ( > in i S p a t i e n t s , ^ of w h o m w e r e t e s t e d w i t h

' ). I . 1 / [01 n I a s u el l . I n j e c t i o n s til o.o^—. 1,111 n i l . o l 1 .i(|.

A d r e n a l i n e I I C I , ( I i . l ' . t w e r e i,nven i n t o t h e M a n t o u x t e s t s

a n d e q u a l v o l u m e s of n o r m a l s a l i n e w e r e in jecre i l i n t o c n n t r o l

t t s t s in e o r r e s p o n t l i n ^ s i t e s , an t i t b e r e a e t i o n s w e r e r e a i l a t

4S h o u r s .

( A ) I n j e c t i o n o l M . I I > m l . I . i i | , A J r e i i a l , 1 l C l . 1 / 1 n, K .

m t o M a n t o u x t e s t s i m m e i l i a t e l y a l i e r t b e i n j e c i i o n ol ' t b e

t u b e r c u l i n p r o d u c e t l c o m p l e t e i n b i h i t i n n in \ ;\ o u t of :i ,̂ t e s t s ,

ani l 111 I I out o l t b e i ,̂  t b e co r r e spo iu l i i iL ; c o n t r o l r e a c t i o n s

w e r e b e l o u ' 1 MI 1 MJU. n i m . in s i / e . A n i n c r e a s e in a r e a of r e -

a c t i o n s \ \ a s seen in t h o s e c a s e s w b e r e c o n t r o l r e a c t i o n s \ \ 'erc '

larsj;e ( I ' ab l e i \ . ' I ' b e i n l l i i e i K e o l t b e s i / e a n d i n t e n s i t y o f

t b e c o n t r o l r e a c t i o n s on t b e deij;ree o ! i n h i b i t i o n is l i i r t b e r

e\-K]ent in t h e :; c a s e s t e s t e t i w i t h b o t b ( ) . ' ! " . i - l u . d o . > a n d

1/1 MOD. ( )i t h e s e 1 s b o w c d c o m p l e t e Jnbi i i i t ion ar b o t h t e s t s ;

1 sho\Aeil c i i n i p l e t e i n h i b i t i o n w i t h t b e O . ' l ' . i / i n . i K t n ani,l a

"'^ [< d e c r e a s e w i l b t h e n . T . i / 1 oi K 1; i s h o w e t l a ; u 0^

d e c r e a s e ^ i r b t b e ( ).'l". i / r o . o o o And n o d e c r e a s e w i t b t h e

' ). I . i / i ( M i i ) . an i l ill t h e 1 c a s e s w h o r e a c t e d v i ^ o r o u s l y t o

b o t h c o n c e n t r a t i o n s o l t b e < ». T. n o i n b i b i t i o n w a s p r o t l u c c i l

a t e i t h e r t e s t ,

( B ) I h e i n j e c t i o n , in S c a s e s , (tt' increasi i iL; i l i lu t i t jns o f
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TABLE 2
Effect of local adrenaline on thf \tanloii.\-ii-st.

of inhibitioti
Nil. of

Size of conrcol reactions in squ. mm,

lip to 100 I 101 -300 I 301-400

Complefe
75-100 %

2 5 - 5 0 %

Slight or no change
Increase in size

Total no. of tests = 33, cariied out by ittjection i>f o.io tnl. Old Tuberculin 10
or io~*, followed by injection of 0,10 ml, Liq. Adrenaline HCi. io~' int" tu-

berculin test,

TABLE 3
Concentration of local adrenaline and effect on the Manioux-lest.

Cone, of Liq.
Adrenal. HCl. in
normal salioe

Decrease in size of tuberculin reactions

Complete
inhibition

75-100",',, 50" „ No change
or iticrease

cases tested ^vith injection of 0,10 mt. Old Tuberculin 10 ' fotliiwed by local
injection of 0,10 ml. Liq. Adrenaline HCI.

Liq. Adrenal. HCi. in normal saline into Mantoux tests
showed that the stronger the adrenaline the more effective
the inhibition (Tahle 3).

(C) In 18 cases timed injections of o.iu ml. l.iq. Adrenal
HCl. i / i o o o were given into Mantoux tests immediately, and
2 and 3 hours after the injection of the tuberculin, and equal
voUinies of saline were injected into control tests in corres-
ponding sites.

The results were as follows:—
4 cases with weak to moderate control reactions ranging

from 24-94 squ. mm. showed complete inhibition up to 3
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hours: 4 with slightly stronger reactions ranging from 39-13^
st|u. mm. showed complete inhibition up to 2 hours with de-
creased reactions at 3 hours; 2 with reactions of 63 and 94
s(iu. mm. showed inhibition only with the first injection of
adrenaline: 5 with reactions ranging from 1^0-755 scju. mm.
showed a ilecrease of 43-4^ '•' : ^ '̂ '̂'̂ 'i reactions of 130 and
414 scju mm. showed no change, i case showed an increase in
si/e of the reaction from 7 -̂>"f>" ^qu. mm. resembling the
reactions found in tuberculin patcb tests on adrenaline |ire-
trcatetl skin, which will be ilcscribed.

The latest time \nr complete inliihition of moderate re-
actions up to about 130 squ. mm. in si/e by the local injection
of ach-enaline i / iono . apjK-ared to he between 2 and 3 hours.
The inhibition depended on the concentration of the adren-
aline antl the degree of hypersensitivity of the subject to the
tuberculin.

/H.^l()l(>g\ of tidrciuiliiir niinh'ilcd rcarliDns.

Tiie histology ol' ailrenaline inhibited and control tuberc-
ulin reactions was studied in 3 cases. IJiopsy specimens were
taken under local anaesthesia 3 to 24 hours after testing,
from tests perfornietl over the deltoid region. Tlic skin re-
moved was lu mm. X 3 I'liii. in si/e and extended well down
to the subcutaneous tissue. l"he skin was lixed in / enke r ' s
solution and 1 ^-20 sections 5 // tliKk were cut from each
block, and, were examined after staining with haematoxxlm
ami eosin. The appearanees wcvc \ ery similar in all cases, and
I'ig. 2 (a) shows tliat at 3 hours there M'as a iiiotlerately
vigorous cellular infiltration with neutrophile and mono-
nuclear cells at the ctintml test, and a very scanty cellular in-
filtration at the adrenaline inhibited test, Kig. 2 (b ) . I \g . 3
shows a similar disparity of cellular intiltration ai; 24 hours,
the contro! (i-"ig. 3 ( a ) ) showing both perivascular loci ol
nionnnuclear cellular infiltration with the cells lying in I airly
dense almost concentric layers, and inliltration into the sur-
rountling tissue, whilst at the adrenaline treated test there is a



Fig. 2 (a)
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(b). H'islrilogical a/^peariinus nf control and adrenaline treated
Mantoux tests at _y hours. (H and E. X lao).

tig. J la).
Cnn/rol test shmvs moder;Ucl\ vigftrrius cellular infiltration consisting of neu-
trophile antl mt>Ti()niic!ear cells. The infiltration is rehited to the vessels and

extends into the tissues.

Fig. 2(hj.
.Idrenatine treated Mantoux test shoivs verv scanty celiular itifiltration in com-
parison with the control test from the same subject and taken at the same ime.
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Fig. 3 (a) and (hi. Histolof;iral at'^fdrnn.fs iif toiilnil eiri.l adiciuilinr

MniUiiiiX Irsls III Jf hoitis. (X 90).

<.initi-t,l lest nm;- muiiomiflt ar C(lliil;ir iiifiliratlnii,

hir arui iriln ihv tissue*̂ .
pcri-

iiliiii' lifiiliil Irsf >liM\\s markcii (In-rraM- in cellular i i i f i l t ra i in i i as (.•uni-

wir l i ihc coiitn.l. UMIII -.[K-ciinciis w n f tak i i i t rom l lu ' saiiii> Miliit'Cl tustcd

:it l l i f saiiif lirnu.
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imld scattered cellular infiltration. Control tests carried out at
the same time gave reactions ranging from 38—78 squ. mm.
The significance of the cellular infiltration will be discussed.

PART 2B.

EFFECT OF LOCAL ADRENALINE ON THE

Tl 'BERCULIN PATCH TESTS

Malcrials and Methods.

The VolliTier patch tests used for testing contain 3 squares
of filter paper saturated with luiman and bovine tuberculin
and the synthetic culture medium respectively. In many cases
multiple parallel tests were carried out on the hack, by apply-
ing patches to normal untreated skin and to skin into which
o.Os nil. normal saline or l,it]. Adrenaline HCl. (B.P.)
i / rooo had heen injected immediately before the application
of the patch. Patch tests were applied either over the puncture
wound of the injecting needle, or over unbroken skin into
which the saline or adrenaline had heen injected by passing
the needle hori/.ontally under the skin and lifting the tip
towards the surface so as to arise a bleh. Reactions were read
2 and 5 days after testing.

Results.

The results of the tests in 16 cases are recorded in Fig. 4.
9 out of 16 tests on normal untreated skin were positive but
the reactions were small, 8 out of 9 being less than 12 squ.
mm. and one ^8 S(]u. mm. in size. 14 out of 16 tests on saline
pretreated skin were positive and 12 of these were at patch
tests performed over the puncture wound. The size of the
reactions was less than 20 squ. mm. in 9 cases, the other three
being 63, 189 and 212 squ. mm. in si/.e. Positive reactions
were obtained at adrenaline treated areas in all 16 cases, and
in 14, in whom the tests were performed over the puncture
wound, the reactions were below 20 squ. nim. in 4 cases; 5
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BOVINE TUBERCULIN PATCH TESTS ON.
1. D Normal untreatedsA/n.
2 ^ Saline injected skin.
3.M Adrenaline injected skin

;. 4-

w e r e ( ' i .z- '^i^ s ( | i i . m m . : i w e r e ' ) 4 s i | u . n i n i . ; i w a s 2 i i s i | u . m m .

a n i l 1 w e r e 2S_:j s ( ] i i . m m . iii -^x/^:. I n t l i c f* L; ISL-S tn w h o m p a t c l i

t e s t s w e r e p c r l o i ' m c i l o n L i i i b n i k c n s k i n i n t u w i n c h s a l i n e o r

a d r e n a l i n e h u d h e e n m i e c t e d . 2 p o s i t U ' c r c a c t i n i i s ; a n d '> M | U .

m m . w e r e o h t a i n c i l o n s a h n c p r e t r e a t e d s k i n , \\ h i l s t i h e >
p o s i t i \ ' e r e a c t i o n s o h t a i n e i l o n a d r e n a h n e p r e t r e a t c t l s k i n r a n g -
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\\l> -.(|ii. nun.

till puiicdin .
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o. -(|u, iiiin.
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J

Ejjeit of local adrenaline and saline injerlion on Ihe tuherculin palih tcsl.
(Tests applied "over the needle puncture •wound").

11 = human tuberculin pntch test.
C = cnntrol synthetic medium patch test
B = bovine tiiberciilin patch test,

1, Tests on normal untreated skin show weak papular reactions,
2, Tests on adrenaline pretreated skin show considerable enhancement of the

reactions, with widespread distribution of the papules and erythema.
3, Tests on saline pretrt-aled skin show- that the puncture winind by itself en-

hances the reactitm. The reactions are plaque like and are slightly larger
than the patch tests applied. This contrasts with the extension of the reac-
tions at the adrenaline treated site, far beyond the area of applicatifin of the
patch test.

All contrtil tests were negative.

The most vigorous reactions were thus ohtained when the
patch tests were applied over the puncture wound of adren-
aline treated sites, at which reactions appeared as early as 24
hours after testing, the reactions at other sites appearing 3
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LfjffI of loitil (ulyniahiii- iind saliiir nnnUiiii on Ihr luhfitiiliri ptihli li-sl.
( T L - S I S a p p l i e d u v c r • ' iml>i<iktri ;Rlri.-nalitiu n r ^aliIU• ] ) re t r t ; i t i ' ( l s k i n " ) ,

H = ln im; i i i tu lK ' i c i i l l r i p i i t c h t r>t .

C = Cdrt tni l s y i i t h t t i c i i u d i i m i p a t c h l e s t .

B = l iov i r i e t i ib t - rc i i l i i i p a t c h t t ' s i .

T t s t s i n t r i p l i t r a t e a t a d r c i i a l i i i f t r i - a t f d s k i n nii iJif r i j ih t -u l i - a m i al s a l i n e

tTLiited r-kin mi t h e luft sick' .

Inaird skin. T'ht- rt-actiniis ti> thi- luntrif tiihtrciLlin paich ti-sts are
miuk-rate to vigcjrmis ami show widrspic-ad fxtfii^inn DI' (he papiiics hi'Mind ihe
arta ut' appiicatiim of thf patch. Tht- smail riiia;s <.'iicirclf tin- pnint ol insertion

of the injecting neetiie am! lie weil mvay, i|'_.-2 cm. from the test area.
Saline trcalcd skin. The scanty papiiiar reactitin at the lower t\v(i briviiie tiilier-
Ciilin patch tests have lieeii ringed to shniv them mure cicarly, and the oniisiiler-
al>ie enhancement liv the adrenaiiiie pi eti eat merit nt the skin can thus he seen
to lie iiideiiendent <it tlu pimctiire ivmimi, wiiich ran ixurt an enliancinjj effect

as st'UTi ill Fig. >;.
Al! controi ami human tuberculin tests were negative in this case.

or 4 iliiys later. ScanI u'lUion ot tlie skm is well known to
enhance; patch tests and this was evident at patch tests appheil
over the needle puncture wound, hut the local atlrenaljne
clearly exerted an additional enhancing; action, which was seen
in tests on unhroken adrenaline treated skin.
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Fig. 7 (a) and (h). liffn! of IOKII aJn'iuilin and histamhii' on lln

dye from the skin.
i' of

Fig. 7 (a).
One hour after lesling.

A. Intradermai injection of 0.05 ml. 5 "/r sodium fluorescein plus 0.05 ml. nor-
mal saline fnllowed by 0.02 mi. Hist. Diphosph. i/iooo. Fluffy trmttled ap-
pearance and enhanced escape of dye can he seen.

B. Control test consisting of injection of 0.05 ml. 5 % sod. fiuorescein plus 0.05
ml. normal saline. Sotiie spread of dye forming homogeneous patch \vith
clear central area at point t»f injection.

C. Intradermai injection of 0.05 ml. 5 'X sod. fluorescein pius 0.05 ml. Liq.
Adrenal. HCl. i/iooo; appearances similar to those of the controi.

Effect of local histamine and adrcnaliyH' on the escape of
substances from the skin.

This was studied hy injecting a 5 % sodium fluoreseein
solution in normal saline into the skin and observing it under
the fluorescence lamp. Intradermai injections of o.!.)-; ml. of
the fluoreseein plus o.ui ml. normal saline were given into
two sites into one of which a further 0.02 ml. of histamine
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SIX hours aflir testing.

l ^ i i - i i p p r n r a r K f nf dyt- a t (.-\ ; l i i s t .Tmini ' a n d ( H ) c iKi l rn l t t s t s . A t ( ( ' ) t h e n d r e -

n a l i i i f t i f . i t e d silt-, t h e d \ i ' hi is p e r s i s t u l as a stiM d f i i s e a n d h(jrn<ifj;enenLis p a t c h

s h i i \ v i [ i g (iiily n s l i g h t l y h a / \ m i t l i n t ' * \ i t h a r l c a r t c r i t r a l a n a a t t h e p o i n t nf

i n j c c t i n n , T h e d y e a p p e a r s tn l i a \ i ' - . p n - a d s u p i r f i t i a l K in ihi- s k i n a n d c n v e r s

a u u I t T a r t a .

( T h e p h u i u g r a p h - - w e r t t a k e n l\\ m e a n > nf a n I ' l i c t r n i i i c f l a s h t h r o u g h a

VA'nudV f i l t e r . )

Jiphospluitc i/iuni.) was Injected. An injection of n.ii^ nil.
fluorescein plus 11.05 ""'I- ^- ' ' ] - Adrenaline HCl . i / i o o o was
l^iven into a tliirtl site. Fig. 7 (a) shows the appearance i
hour after testing, by wliicii time the histamine treated area
showed a fluffy mottled appearance with enhanced escape of
the dye into the deeper tissues. The other two tests showed
I inly an increased area of dye, hut the control site hiter de-
\elopcd a thilty appearance like tliat of the histamine treatetl
test, thoufi;h with a more fijradual escape of the dye. At 6 hours
(Fiy^. 7 (h) ) hoth the histamine treated and control tests hatl
lost virtiiallv all the dvc. whereas the adrenaline treated site



showed a clearly outlined homogenous superficial patch of dye
which had spread horizontally in the skin and at which the dye
was still visible 10—14 hours alter testing, with complete dis-
appearance after 20 hours.

D I S C U S S I O N

There are se\'eral problems of interest arising out of these
fmdings.

(A) Local mjcction of Iiistamine or adrenahne, which
produce opposing vascular effects, both inhibit the intradermal
tuberculin test.

(b) Local adrenaline inhibits the intradermal tuberculin
test and enhances the tuherculin patch test.

I. Inhibh'ion of the Manlotix lal h\ ivhcaling.

Whealing enhances the absorptive velocity of the skin,
antl in this case the escape ol the tuberculin antigen Irom the
test site would prevent the reaction. In many conditions in
clinical practice, in which negative reactions are ohtained, a
similar mechanism seems to be involved. In cachexia, in pre-
menstrual and pregnant females, in infectious diseases and in
pyrexial illnesses the inhibition of the tuherculin reaction has
been explaineti, in a vague manner, as an anergic reaction.
Gerne/- and Marchandise (1930 and Seeberg (1947) found
that in these conditions, as measured by the Aldrich Mclure
test, the absorptive velocity of the skin was increased. This
test consists of the timing of the rate of absorption of the
bleh raised by intradermal injection of 0.10 ml. of normal
saline. They found that in all the above conditions the ab-
sorptive velocity of the skin was increased and "pan passu"
the tuberculin reaction was tlecreased. Gernez and Marchan-
dise also showed that the production of artificial pyrexia was
associated with an increased absorptive velocity of the skin.
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ami it produced within 5-7 in)urs of the tuberculin injection it
inhibited the reaction. This efl'ect, hke that of the whealing
appears to he due to the decrease in the local concentration of
the antigen and not to any imnuinologieal iiieclumisni.

2. hiliihit/ofi of ihc Mautoiix lest h\ loral adrcnaiiuc.

I he vasoeonstriction produced l>y the high eoncentrations
of adrenaline used here results in visible hlanchinj? which per-
sists for 10-12 iiours. 7'his is associated with a liecrease in
blood flow throu<i:b the skin anti as u result a decrease in the
passage ol circulating substances and cells into the tissues,
which bas heen amply ilenionstrated by ]''vans, Miles ami
Niven (194S) in investigations ol tbe influence of local adren-
aline on experimental infection in tiie guinea pig. There are
two possibilities to be considered at tbis point. \\ the early
cellular infiltration is a n{in-specifie inflammatory response
to the injection ol tuberculin, tbe vasoeonstriction would be
exerting an anti-inflammatory effect by preventing tbe emi-
gration of circulating cells into tbe part. If, on the otber haml,
the early cellular infiltration is participating specifically in
the reaction, the vasoeonstriction would be preventing tbe
initiation ol the reaction by retariling the passage of these
cells into the tissues. The latter possibility, namely that the
lympoid cells or circulating lymphocytes are acting as carriers
of antibody in tuberculin hypcrsensitivity is indicated by a
brief survey of the a\-ai!able evidence.

(a) Lymphoitl cells ami circulating wbite blood cells, in
particular the lymphocyte (Wesslen 1952), have been re-
ported to produce passive transfer of tuberculin hypersensitiv-
ity (Chase 1945, Lawrence 1949, 1952). Tbe dose of cells
injected was found to determine tbe tlegree of hypersensitivity
transferretl.

(b) Tuberculin bas been reportei.1 to be toxic to tissue
cultures of lymphoiil cells and circulating white cells {Rich
and Lewis 1932) and non-toxic for tissue cultures of skin

20 .\i-\a .ilkTK'ilogica \\, 4
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from tuberculin hypersensitive subjects (Cruickshank 1951,
Everett et al. 1952).

(c) "In vitro" lysis of circulating lymphocytes from hyper-
sensitive subjects, within 20 minutes, by tuberculin has been
reported. (Favour 1947).

All these findings suggest a direct participation of tbe
circulating lymphocyte in tuberculin reactions as a carrier of
antibody, and the exclusion of these cells by the vasoconstrictor
effect of adrenaline may explain the inbibition observed. The
role of local or resting reticulo-endothelial cells in the later
stages of the reaction is not questioned and does not appear to
arise here.

In comparing the inhibitory effects of histamine and
adrenaline it seems likely tbat the bistamine bas modified
tbe availability of the antigen, and tbe adrenaline tbe avail-
ability of tbe antibody.

3. Enhancement of ihe patch test by local adrenaline.

It seems strange tbat adrenaline inhibits the intradermal
tuberculin test and yet enchances the patcb test. As an explana-
tion for this, it is suggested tbat tbe tuberculin penetrates slow-
ly into, and escapes slowly from the epidermis. This escape
would be retarded by tbe adrenaline produced vasoeonstric-
tion, just as was seen witb the retention of the fluorescein.
In this way tbe concentration of the tuberculin in the skin
would increase steadily during the 10-12 hours of vasoeon-
striction, so that with tbe passing off of the vasoeonstriction
an optimal concentration of tuberculin would be present in the
skin to provoke a reaction. The widespread papules seen in
Figs. 5 and 6 suggest that the tuberculin bas also spread super-
ficially in the skin, just as was seen witb the fluorescein under
the influence of local adrenaline. The reaction may also be
aided by the reflex vasodilatation which follows on the vaso-
eonstriction and which can be seen as dusky erythematous
spots in adrenaline blanched skin within several hours of the
adrenaline injection. The influence of differences in tbe local
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concentration of the tuberculin may explain the opposing re-
sponses, of the intradermal tuberculin test and the patch test,
to the injection of adrenaline, and this may arise as follows :-

1. Tbe tuberculin is at its highest local concentration at
(he intradermal test from the beginning, so tbat even witb a
retarded escape from the tissues the local concentration will
have fallen, probably below tbe reacting level, before the
vasoeonstriction passes off. On tbe other haml, witb tlie patch
test the concentration of tuberculin in tbe epidermis must
necessarily be increasing during tbe same period of time and
it does appear to have risen above tbe reaction level.

2. The rate of escape of the tuberculin from the intra-
cutaneous tissues wouU! in any case be expected to be more
rapid tban from the epidermis. Thus, the time factor and the
vasoeonstriction produced by the adrenaline would appear to
have hampered the access of antibody during tbe fall in con-
centration of the tuberculin in the intradermal test, whilst in
the patch test an increased concentration of tuberculin in tbe
skin would be fa\()ured. The effect of adrenaline on the pM
and tbe reducing intensity of tbe guinea pig skin described by
Kvans et al. should not be overlooked, but they suggest that
tbe vasoeonstriction, by hampering tbe access of circulating
substances and cells into tbe skin, is the dominant factor in
the enhancement of experimental infection by local adrenaline.
It seems, too, that the vasoeonstriction is tbe most significant
element in tbe effects which adrenaline produces on tbe tu-
berculin skin tests.

I be view that all the tissues of the body are hypersensitive
in tuberculin hypersensitivity was put forwartl by Ricli (1946)
because tuberculin reactions can be elicited in the avascular
cornea. This is in contrast to inimetiiate type bypersensitivity
reactions, such as the Arthus reaction, which cannot be elicitetl
in the avascular cornea (Rich and Kollis I94'.O and in which
the blood vessels are a shock organ. Whilst the blood vessels
do not appear to be a shock organ in tuberculin reactions they
participate in the production of the reactions by (a) acting
as a "via media" for the antibody carrying cells and (b)
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because of the influence of the circulation -diul lymphatic
absorption on the retention of the antigen at the test side.
In tuberculin reactions of the cornea it has been reported
tbat the earliest cellular response is at the limbal vessels
(Long, Holley and Vorwald 1933). In tbe case of the
epidermis tbere is a view that the epidermis participates
directly in delayed type reactions, such as the patcb test tu-
berculin reaction. In this instance as well, the functional parti-
cipation of the blood vessels requires consideration. It seems
possible tbat the slower penetration an(i absorption of sub-
stances from the epidermal tissues may have created the im-
pression that they are participating as a source of reacting
antibody, though there is evidence that chemical contact sen-
sitisers may be made fully antigenic by combination with
protein in the skin. (Eisen, Orris and Belman 1952). The
findings described suggest, that the delayed nature of the
tuberculin reaction may be due in part to the time required
for the arrival and migration of sufficient antibody carrying
cells into the tissues, and for their reaction with tbe antigen so
as to excite an inflammatory response.

S V M M A R V

1. Tbe local injection of whealing agents sucb as bista-
mine into Mantoux tests inhibits tbe reaction, by enhancing the
escape of the tuberculin from the test site.

2. The local injection of adrenaline inhibits the Mantoux
test, and this is attributed to the marked decrease in the
cellular infiltration which was found on histological examina-
tion. It is suggested that the vasoeonstriction produced by the
adrenaline hampered access of antibody carrying lympbocytes
into the test area.

3. The local injection of adrenaline enhances the tuberc-
ulin patch test and it is suggested that this is due to the re-
tention of tbe tuberculin in the skin, as shown by the retaining
action of adrenaline on fluorescein injected intradermally.

4. Blood vessels appear to participate in the production
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of the tuberculin reaction hy (a) heiirinjj; a
cells to the test site and (h) hy the inl'luence of the circuUuion
on the escape of the tuherciilin from the test site.

5. The delayed nature of the tuhercuhn reaction may he
due to the time required for the arrival and migration of anti-
hody carrying cells into the test site, where, after combining
witii the antigen an inllammatory response is elicited.
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