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INTRODUCTION

Leprosy 1s one of the most créppling diseasesthat one encount
~ers particularly in tropics. It is the disease with the longést
Incubation perlod ranging from 3 months to 3 years. It is so
insidivus in 1its onset that its manifestations become hardly per=
ceptible till it invedes the organism td a significant extent,

It has been mentioned in Sushruta Samhita as Kushtha Rog, It
1s evident from the history that the origin of it lles in the conti
-nent of’'Africa. then it spread to Far East. Later on it spread to
America and finally it entered in Burope too.

1t has been mentioned in Sushruta Samhita (600 B.C.) that the
disease was then well known by the name Kushtha Rog. It was then
treated by Chaulmugra 0§l which was called as at that time by the
name Tuvarka. In Manu Smriti the disease is distinguished from

Leukoderma. A reference of Leprosy occurs in Atharva Veda.

In Egypt the disease was prevalent as far as back as 1400-1300
B.C. It has been mentioned in Ebers Papyrus in 1555 B.C. by the

name of Uchedu.

In China the disease was evident in 600 B.C. It has been ment-
joned in Chao's Anthology in 7 th century A, D, In China Leprosy
is called Tai-Fung. Even China during those days Chaulmugra 011




was the only remedy till l4th century.

The disease fuithér spread to Asia Minor and then it migrated
to Greece some time In 350 B.C. From Greece it started its spread
to other countries like DBnmark, Germany, Bermany, France, Great -
Britain and Italy. The spread of the disease was chiefly due to mal-
nourishment lack of sanitation and poverty as it can be seen that the

entity c¢alled Leprosy was only known after 13th century.

It 1s interesting to know that the evolution of leprosy was
documented in 01d Testament as Zarath and in New Testament as Lepra.
Even during those days preventive measures like ﬁhat of quarantine
" was observed at least in Arabia. The quarantine was then cdlled as

Juzam.

Lastly it did invade the continent of North and South America.
In those continents the diease 1s hardly im existence today, as it

vas eradicated as rapidly as it spread.

Perhaps the only continent is Australia where this disease has

not reached as yet.

Statistically(Dharmendra 1967, J.E.Park 1972) 1t is noted that
there are in all 5 million cases of Zeprosy in the whole world,
Put about 95% of the casges are distributed 1n Asia and Africa.
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The major foet are in Intds, China y and Africe vhore § millton
cases ara distributed in cach 6f thoze oreas. In a pecant survey
1t bas been observod that the provalence of Leprosy $n India ia
5 per 1,000 population.

Acgording to latest information a survey dome by Ganapatd
et.8l.(1975) i school children in Donboy hao shown thet the provoe
lence rate in somo aschools 10 as hipgh as 10.8/1,000 being mazimm
ot XKharekhari vilioge ond lohineDharavi arons. Purthop, it is the
least in VikhrolliePark side and ColabaeSossoon Dool sido. Tho pro=
valanco 12 highest among 1«10 years of ago and 1% 4o roro in pales
then in founles. It io tho bichent in Rannda, Tenil and Marathi
specking comunity and lenst in Oindhi community. It 1s to be
noted that the incldemeo of this disoase is highest in South then
in Punjab, |

From tho ovorall observation 1¢ caon bo seon that lnek of
education , denso population, hmid climate and wnderncurished
conditions aro the prodisposing factors in Leprosy.

ARIrosys In olden days Leprosy was thourht to be
inhorited, as it was found in famillos, Tho strongect supporter
of thics theory wos tho well Inmovm loprologist called Donfolssen.
Later on 1t wos disenrded whon Hemsen, anothor loprologict dise
coversd and idonitified tho causative organiss a daeilluc onlled
Hycobactariun Lepras. Gir Jonathnn Gutehison hnd postulatod o
fich thoory in vhich eating £ish with or without millr and eatine
pudrified fich vore thought to bo caousativo aronts,




In 1871-74 1t was confirmed that the disease is definitely caused

by Mycobacterium Leprae, thanks to the brillfant work in the field
by Hansen of Norway.

Clinical ClassificationiSushruty in ancient times classifled
Leprosy into three varieties as VataeRakta, Vata~-Shonita and §run
-Kushtha.The term Vata-Rakta denotes the disease with sensory
changes which resembjes polyneuritic form of modern classification.
While Vata~Shonita is with deformities. Arun~Kushtha is a form in
which there are skin lesions which reseumbles Lépromatous. It is
further divided into one with unlteration and the other where pro=
minent symptoms are sensory changes, whichi$s similar to maculo=-
‘anaesthetic. Later on Danielson and Boerk (1847) divided Leprosy
into nodular and anaesthetic forms. This classificatlon is called
pre-Manilla Classification. Furthey Hansen and Looft(1894) divided
the disease into Tuberous(Nodular) and Maculoanaesthetic. Neisser
(1903) deseribed this disease under three forms Lepra Tuberosa,
Cutsnae and Nervorum. Jadassohn(1905) and Darrier(1923) folloved
this classification and used the term tuberculoid.- Rogers and
Muir (1925) deseribed it as 'A' for neuroanaesthetically positlve
but Bacetriologically negative. 'B' for Bacteriologically positive
and 'BA!' for Bacteriologically positive with secondary neural

lesions,
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Manila classification was the first internationally accepted
classification vwhere it was designed in 1931 and divided Leprosy
into Cutaneous, Neural and Mixed. '

Later on in Cairo (1938} the International Leprosy Congress
adopted a classification where the disease was divided into Neuro=
macular simple, Neuromacular Tuberculoid and Neuro-ahaesthétic. Fup-
ther, in Rio-de~Janerio the second pan american conference divided
Leprosy into Lepromatous, Uncharacteristtec and Tuberculoid and these
three groups were further divided into various sub-types. In 1948
Havana Classification modified the American one replacing the term
Uncharacteristic into Indeterminate.

Although these are the important classifications theepe are =

several others which arc of minor importance.

At present there are two modern classifications of Leéprosy.
One is called as Indian Classification and the other one is that
of Ridley's Classification which is based on histology ¢f Leprosy

lesion

The Clinical Menifestations of the Disease.s Clinically Leprosy can

be distinguished into Polyneuritic, Maculoanaesthetic , Tuberculold

and Lepromatous as per Indlan Classifilcation.

Eolyneuritics In this type there is a predominance of sensory nerves
affection than that of motor and can thus be differentiated from




other types of polyneuritis. The nerves commonly affected are
Ulngr, Lateral and Medial Popliteal and some times Facial and
Trigeminal Nerves too. lhe Median Nerve i1s seldom affected. The
lesion produces loss of temperature, pain, light touch in that
order. The sensation of pain on deep’pressure is hardly affected.
The motor changes migrate from distal to proximal end and it pro-
duces lower motor neuron type of lesions, glving rise %o h}potonia
areflexia etec. It 1s also accompanied by trophic changes like
wasting of muscles, diminition or suppression of sweating, glossy
skin with loss of hair, decalcification and gradual étrophy of

bones.

Thus a predominantly sensory polynéuritis without acid fast
bacilll in the skin but pésitive nerve biopsy for bacilli chara=
cterise the type cdlled as polyneuritic. The lepromin tegt is
mostly variable. o

Maculoanaesthetic 3As name suggests it can be defined as a
pateh which is in level ulth the rest of the skin with anaesthesia.
Here the lesion lies almost exclusively in the skin of face, trunk
and extremities in that order. It is worth noting that the lesion
in quiet a good number of cases occur on covered parts of the body
especially on buttocks. %he patches are hypo-pigmented but not
apigmented as in leucoderma. lThey are in flush wlth the skin and

gre anaesthetlc.
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The loss of sonsation deing first of that of temperature, poin
and lastly touch vith or without doep pressure. Tha losions are
seattored snd moy be unilatercl, quite o few have smooth glossy
surface, In this type gecid fost boeilil moy or may not be present
and 1f present they will be aaly plus ono. Tho iavolvemont of norves
1s oinimal ond ¢an be hnrdly detected.

Jubsreulolds dhils feru drous ottontion ovon wham a luy man co.s
1v as typical raisol elovatsd ond rough lesion with loss of semsation
as o distinguishing character, Tho losions are variably disteibutoed
all over the boldy. Tho surfsce 4o dry, tho mopgine ape vory vell
definad with firn consistoncy. I¢ con bo further divided into major
and winor dspandine on tho sevority. The above mentioned typileal
tuberculold pateh has to bo aocoupanied by ensasthosia €0 prove ite
solf as a eaoo of tuberculoid. Ususlly tho nerves 4f at oll thickened
are towards ond near the sito of tho patch. Tho lepromin test s
positive and acld fast bacilli are ususlly ohsent or only 1 plus,.

Thas to cummarice laculocnacsthotic is golf explonatory, tubeps
culodd as rolsed patches accorpanied by loss of sensation ond poly
«nouritic typified by nouritic of censory typo are tho thyoe diffe
erant formc of tho predouinsntly neuritic typo of Leprosy as eoupared
to thnt of opposite ond of thoe spoctruoc.

giatouds Tho typieal of this leslon is © leonine facles,
This type 1o quelifiod by thiek , rod, shiny, diffuse infiltrative
type of lesion with or without loss of sensotion. Murther, it 1s




invariably positive for acid fast bacilli., The lesions are usually
symmetrical and diffuse. A variant of it 1s called as Lucio type,
in which 1t is accompanied by polyneuritic changes also. Thirdly

a type only recently introduced called as Histoid is further
accentuated by nodular lesion filled with dense collagenous tissue
developed from spindle cells.

BorderlinesThis type lies between the tuberculold and Zepro-
matous end of the spectrum. The type is an indeterminate form
between tubérculoid and lepromatous. Nothing typleal is of it
except perhaps circular and /or annular lesions with only peri-

pheral loss of sensation.

Indeterminate:sThis is a very vague term and the diagnosis is
perhaps conclusive when it has progressed from its indeterminate

form to either tuberculoid or lepromatous.

odos osum(E, L.)3This reaction occurs
ondly in lepromatous form while simila; reaction can also occur
although rare in other types. This can bé precipitated by drug
therapy of D.D.S. or D.A.D.D.S. Therapy with other drugs only
rarely gives this form of reaction. There are various views about
1t but the recent trend is to accept i1t as an im.unological pheno-

menon adeccuring due to elther unknoun factors or due to the rapid




1ysi§§offbacilliw The reaction if present for long time may produce
complications particularly neurological. Similar but less fulminant

reaction also occurs in other types of leprosy.

Autonomic Noryous Systoms (A.N.S.)3 It is also kmoun as vegetative,
visceral or involuntary nervous systém. It regulates the functions
of Heart, Blood vessels, glands and Smooth rmscles all throughout
the body. The word autonomic is used for two reasonss 1) The ganglia
of this system are situated outsided the eentral nervous system

- 2) Many of the organs nnervated by this system have spontaneous
activity independent of its innervation. In intact animals the acti-
vities of thils system are co-ordinated with the somatic nervous
system. For example ¢ Rise in pulse rate is accompanied by physical

or mental exertion.

Essentially it consists of two complimentary gub=parts of it.
Parasymphathetic and Symphathetic. In syuphathetic system the
mediator is nor-adrenaline at post synaptic nerve endings except
at that of sweat glands, which are predominantly cholinergic while
parasymphathetic post ganglionic nerve endings llberate acetylcholine
gs a neurohumoral transmitter and 5-H.Tat some of the nerve endings

too. A1l the preganglioniec nerve endingqliberate acetylcholine.

parasymphathetic reactions are generally discrete while
-4 .
symphathetic participdtes in mass reactions. Parasymphathetic
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activity results in the conservation of body energies, while

symphathetic one results in the dissipation of body energies.

egula vated O s
Eye:The parasymphathetic nerve's stimulation causes constrict-
lon of the muscle called as constrictor puplllae which results in
miosis. It also causes contraction of cillary muscles. While sym-
phathetic nerve stimulation causes dilatation of pupils called as
mydriasis.

BeartsThe parasymphathetic stimulation by vagus nerve causes
slowing of hear rate:and decreased in force of contraction of
myocardium. While symphathetic nerve stimulation via plexuses
causes rise in blood pressure and increased or decreased in the
heart rate. The increase in heart rate is more frequent than the

decrease.

Blood Vesseli:s The parasymphathetic stimulation causes dlla=
tasion of blood vessels while sgmphathetlc stimulgtion causes
constriction of the vessels. The symphathetic tone is dominant
than the parasymphathetic.

Sweat Glapndss The symphathetic cholinergilc nerve stimilat
-ion causes secretion of sveat by the sweat glands vhile para-
symphathetic nerves do not supply the sweat glands at all. Adrena

-1ine when injected also causes sweat but scmetimes only.
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The extirpation of Symphathetic system results in derrangement
of the control of the body like temperature regulation, fight or
flight response etc. But this system 1s not essential to the body.
While total extirpation of the parasympahthetic counterpart may

endanger the survival.

Begulationn of Heapt:sThe cardio-inhibitory centre i.o. dorsal
vagal nucleus gives rise to the nerve fibres which pass along the
vagus nerve and end in the cardlac ganglion in the superficial
cardlac plexus. From there the nerves pass to the heart at 8.A.
node, A. V, Node and all the powtions of the atria and the base of
the ventriclds. Vagus nerve does not supply the apical portion of
the ventricle. |

The Vaso~-Motor~Centre(V.M.C.) and Dorsal Vagal Nucleus is
connected with the carotid and aortic sinuses via glossopharyngeal
nerve for the former and vagus nepve for the later. These are called
as baro=-receptors or presso-recepdors. Increase in pressure due to
systole stretches thé nerve endings which lie in the tunica adven=-
titia of these structures and carry the inhibitory impulses to the
V.M.0. and stimulatory to the cardio-inhibitory centre, as a result
the heart rate and the blood pressure 1s regulated. In addition
inspiration increases the heart rate and blood pressure while
expiration results in the reverse, This 1s achieved by the impulse
firing from the respiratory center to the V.M.C. and Cardlo=inhibit-

ory centre.




In addition baroceptors arc also present along the common

carotid, at the origin of the right subclavian, atria and other

ninor structuraes.

The symphathetic nmervous system supplies all the portion of
the heart and its fibres originate from thoracic segménts of the
spinal cord. The final symphathetic control is by hypothalawmus and

¢cerebral cortex.

Regulation of the tone of the blood vesselss The blood vessel's
tone is predominantly at the arterioles and the ecapillaries. These

structures are innervated by symphathetic outflow which comés ffom
thoraco-lumbar symphatheotic chain.

Pathophysiologizal Chanpges in Aggggogic Nepves: %he process
of degengration and regeneration in the autonomic system are
similar to that in peripheral nervous system. Degeneration is the
process of pathological changes vhich lead to abnormal physiological
changes olicited by stimuli like pressure, extremes of temperature
changesy trauma due to poéson like lathyrism or.polio-myelitis
and perhaps Leprosy. The degeneration starts in the distal stump
predominantly and alsqr%he proximal stump to a lesser extent. The
changes start within seconds after the lesion but becomes appre-
ciable within twenty four hours. At first the axoplasm splits into
pieces and finally within a span of 8«10 days it turns into a
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mucilagenous mass. The wyelin sheath when present turns into fat
droplets within 8~10 days time and thus ultimately the fibres
dwindle off. Thé regeneration starts after 21 days frém thé begin
~ing of the process of degeneration by the proliferation of Schwann
cells to the exfent of 1 m.m. in length per day. Thus the tunnel

is created connecting the two cut ends and neurilemmal tube so

formed 1s filled in by the axoplasm and thus the nerve rcgenerates.

Local Axon Reflexest Most of the reflexes in the body either
pass through ths spinal cord or the rest of the central nervous

system or both but there are certain reflexes like Histanmine triple
response which are not passed through them. These reflexes are
mediated by the local stimulation of the nerve which releases
neurohumour at the effector site and thus results in the response.
There are cutancous sensory nerves which carry impulses of pain
and 1%tch towards dorsal nerve cells. These nerve fibres give rise
to collaterals along their course and these collaterals end on the
arterio%?. Stirmlation of the path by stroking the skin results in
the conduction of impulse along thSe path and end in the release
of Histamine at the effector cells of the arterioles. Further,
series of triple response appear. The denervation results in loss

of flare.

Syeat GlandgiSweat glands are of two types, eccrine and apoc~
rine but majority of them are of eccrine type. The sweat so pro-

duced may be due to emotions, when seen particularly on palms and



soles of the hands and feet. While the thermogenic sweat is dist-
ributed on the forhead, arms and thighs. The sweat can also be proe

duced by neurochemicals, like Carbachol er Acetylcholine.

The sweat glands are supplied by symphathetic nerve fibres
vhich are cholinerpgic as they release acetylchoiine Instead of
nor-ardrenaline on stimulation. The receptor at the sveat gland
surface also responds to exogenously injected acetyleholingd or
like substances. The adrenerglc sueat stimulation is not always

pcsitive.

Cold Pressor Tests The method of this test will be described
in the chapter on Materials and Methods. Here the physiology of
this test is described.

The afferent impulses of cold are perceived by the organs of
Krause'’s end butb of the hand deeped in the cold water maintained
at a temperature of 0~2° C. These jmpulses are carried by the
afierent newves present in the mixed somatic nerves to the dorsal
root gangilon and further to dorsal spinothalamic tract. This tract
caprries those impulses to thalamus and then these impulses are
finally relayed to hypothalamus and cerebral cortex. In cold
pressor testfit is the hypothalamus which is of concérn for the

blood pressure changes.

The hypothalamus releases its lmpulses from 1ts dorsal nucleus



through 1ts efferent limbs and these impulses pass down the spinal
cord via midbraln and medulla to end in lateral horn of the

spinal cord. Further, the grey lateral horn of the spinal cord
gives risc to symphathetic pre=-ganglionic nerve fibres vhich end
in the respective paraw-vertebral ganglia and they give rise to
post~ganglionic fibres to end at the blood vessals and heart. The
impulses are carried along this pChthway. The mediator is nor-

adrenaline.

Secondly there is dilatation of capillaries and constriction
of arterio¥§ of hand deeped in water and release of adrenaline
from adrenal medulla in response to cold. Further, there is a
constriction of thorough fare channels performing arterio-venous
anastomoses which raises the diastolic pressure.

Lastly the sensationpf cold is also carried away by the cool

blood reaching to the heart and thus provoking the response.

The combined effect of these factors is a rise in blood
pressurc in both systolic as well as in dlastolic with shortening
of pulse pressure and variable change in pulse rate. The blood
pressure change is predominantly dependent on the reflex arc and
the breech of reflex arc will abolish the reflex.

Valsalva's oeuvers Valsalva's Manoeuver is performed 1n
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daily life very inadvertently os In the act of defzecation, 1ift- .
in~ heavy weights or even a long strelched yauwn. In general this
manocuver‘ &s performed in cases where there is stroining cgainst
closed glottis. Professional trumpet blovers and aviation people

and some of the Yogic exercises are nothing but the Valsalva's

Manocuver.

This manceuver €irst causes an increase in the intrathoracic
pressure which causes a2 rise in systolic and diastolic pressure
with shoftening of pulse pressure. In the next stayge the intra-
thoracic pressure is so raised that it iwpedes the venous return
of the heart and thus there is decregsed venous return and fall
'in arterial blood pressurefor few seconds followed by rise in
pressure due to reflex vaso~constirction and tachycardia due to
removal of stimulation of baroceptors as there is ifmpedence to

arterial blood flow at thls stage.

The third phase comes ghere there 1s release of pressure
which results in the sudden gush of blood in the ventricles and
the blood pressure falls. But in the next stage which 1s the
last stage there 1s increascd ventricular feeling to increase the
cardiac outpat and thus stimulation of carotidisinus and acrtic

baroceptors giving rise to bradycardia.
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These various responses to the manoeuver are determined partly by
mechanical changes 4n the thoracle cage and partly by the way of
baroceptors stimulation. This test shows the sensitivity of baroQ
ceptors to the fluctuations in the 1ntrathoracic pressure. The real
erux of Vglsalva‘s Manoeuver is the bradycardia observed in the

last stage.
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SWEAT FUNCTIOL TEST.



In 1889 Father Joseph Damien de Veuster was the fkrst to note

the absence of sweat at his own macule of leprosy.

In 1930 Dr. E. Muiri of Calcutta had modified the needle des-
igned by the Phillipines Medical Service. The needle so modified

was used by the author. The needle consisted of only 2 m.m, in
lenghh so that it entered only in the intradermal layer when inj-
ected with an acute angle. The needle so designed was used to test

sweat function and it produces safer results than otherwise.

Further, the controveésey was going on for a long time about
the mechanism of sweat functiod and piloerection. In 1940 J.M.Coon
and Stephen Rothman studied the phenomenon of this function on
dead cats and humanbeings. They found that piloerection response
produced by epinephrine lasts for about 1/2 an hour while that by
acetylcholine lasts for few minutes in humans. Similarly it was
tried on cat's tail and found that piloerection is present for 10
minutes on death after epinephrine and 1t can be elicited 5 minut
~-es on death after acetylcholine. Atropine did not antagonise,
while ergotamine abolished the response to acetylcholine, All thi
-5 evidence was in favour of nicotinic action of acetylcholine,
The local anaesthetics like cocaine and procaine inhibit pllo-
motor erection at a concentration lesser than that needed for ana
-osthesia, Further, blocking of a nerve say for example radial do

not have any effect on piloerection.
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Further, it was found by Bruck that the action of acétylcholine
is nicotinic on piloerection. In smaller doses it produces piloere~
ction vhile in higher doses it depresses.

L}

To substantiate further, Kolliker has elicited pilomotor eree
ction in man 72 minutes after the death by electrical stimulation.
1t was found that the sweating can be abolished by atropine but not
piloerection. To be brief in conclusion it is reported that the neeve
fibres which are sweat pfoducing are muscarinic while those produ-
cing plloerection are nicdtinic.

In addition to above J.M. Coon and Stephen Rothman (1941) stu-
died the sweat response to drugs wkith nicotine like gction.-lt has
been found that sﬁeat is produéed due to mascarinic as well as by
nicotinic actions. The acetylgholine induced sweat occurs by actie-
vation of both the types of receptors.lt 1s noted that pllocarpine

acts directly on the sweat glands.

Further, in cat's foot pad the iInjeetion of saliné produced
sweat but i1t was considerably less than that produced by the inj~
ection of nicotine; The response of sweat to nicotine was abolish=
ed by previous injection of local anaesthetic. The sweat response
to nicotine disappears after nerve section. Atropine abolishes
sweat responsé but not the pillomotor resgonse. They concluded that
the smaller the diameter of the nerve fibre the greater is its sen-

sitivity. It is postulated that the sweat gland response 1s produeed
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by local axon reflex mechanisms. The sweat gland's receptors behave
as a ganglion.

Further, Arnold in 1948 showed that sveat is absent in oval
hypopigmented facial macules of so cdlled 'Achromia Parasiticat.
Histologically such patients do not show any signs of Leprosy but
the great majority of such patches disappear after the externél'

application of either ammoniated mercury or White!s erude coal tar
paste.

Dr. Felix Cinreas of Spain (1949) has studied the utility of
sveat function test in the diagnosis of Leprosy. He concluded that
the old pllocarpine test suggests thatrin tuberculoid Lefrusy the
toest shows anhydrosis of the macules and the persistent sweating
in théd healthy regions but the author believes that better results
are obtained with histamine triple response. In Lepromatous Leprosy

sweating disturbances are more extended than the anaesthesia.

In 1949 Dr. J. Bedwoso Crucet developed upon sweat function
test and histamine triple response test. He used formic acid to
elicit itching in normal persons. In Leprosy patient's this 1tch-
ing phenomenon is absent at the site of skin lesion. The response
in normal in normal, unaffected skin. This test has an advantage
in that it can be elicited even in éark skin.
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Harry L. Arnold (1949) studied the sweat function 1£ Leprosy.
He found the folleuwimg findings. He found that there 1s anhydrosis
in the skin whose nerve supply have been denervated. This can happ-
en in both types of Leprosy cases i.e. Tuberculoid'and Lepromatous.
The anhydrosis frequently precedS thermal , tactile , and pin-prick
énaesthesia* This anhydrosis probebly occurs at the same time at
which histamine test becomes capable of demonstrating nerve damage.
Further, Armold used the following method. He used 1% acetylcholine
vhich when injected produced sweat with fleeting goose flesh. The
sweat 15 visualised by Minor's method which consists of painting
the skin with 2% Iodine and 10% Castor oil in absolute alcbhol %
before Injection of acetylcholine. The duéting is mafle with povwder-
ed starch aftervards. Each droplet appears blue or black spot.

Fﬁrther,'both sweating and goose flesh are absent with in
the areas of Leprosy macule and will help in differentiating viti-
1ligo, tinea versicular and alopeéia areata. But sometimes the test
is false positive, as in achromia parasitica., It has one striking
advantage over histamine test in that it fan be'produced even in
dark skin people. “

Later on in 1952 T.M. Chalmers and C.A. Keele studlied the
nervous and chemical confrol of sweating. They found that heatinp
the body leads to profuse sweating which is most marked on foghead
dorsum of hand, chest and neck while‘emotional sweating is most

profuse on palms and soles. This type is also called as emotional
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sensory sweating., The emotional sweating can also occur in axilla.
The thermal sweating'is controlled by anterior hypothalamic nueclet.
The embtional sweating is probably governed byvéentrés in the cerbfal
cortex. Further, the relay of these pathways occur along the des-
cending traet and vie thoracic and lumbar segméils of spinal ecord

by its symphathetic outflow. These fibres function independently
after the section of cord and sweat profusely. This is called as

mass reflex response. The sweat glands are'finally innervoted by

post ganglionic symphathetic fibres. Coon and Rothman has stated

that locally injected acetylcholine may stimulate sweat glands by

tvo mechanismssl. A direct muscarinic like action on the sweat glands
2. A;nicotine like action on nerve'endings causing sweating due to
axon reflex. It has been found that there is no significant differ=

ence between males and females.

Further, during hot weathér the response to acetylcholine 1is
increased. The cholinesterase inhibitors induce the reduction in
in the threshold of sweat glands by inhibiting the destruction of
acetylcholine and thus increasing its concentration. While atropine
blocks the cholinergic muscarinic receptors for acetylcholine.
Hyaluronidase increases the area of sweating. Further, they had
found that preganglionic symphathetic denervation does not change
the response to sweat. Poét«ganglionic symphathetic denervation
reducds the response and this is peculiar finding as there 1§Tﬁener-

vation supersen$ivity, to administered acetylchdline. It has been
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shown that in horses tho injecticn of adrenaline induces sweat Mt

in oat 4t 12 not 50 inotead it ic the acetyleholine which induces
ewand.

1t has beon found that 4n mon adronaline ¢sn also produce swent
by 4ts direct action on swost glands which 1s not blosked by atrow
pine but by tologoline. But tho thormal swest recponse 15 not
blocked by tolagoline. Thus thormal sweating 18 cetively duo to
eholinergic transuitters. Tho agéo thing holds good for ermoticmnl
swenting. Thus although tho swoat gilands which aro fnvolvod in
euotionul und thormal sweating ond stimulated by adransline or nore
g&mnalma do preduce swent, normnlly catecholanines are not the
dpansuitters. Lastly ganglionic blocking drugs may reduco hy ore
hidrosis.

In 1063 Earry L a'gmm studied tho pillomotor rosponse to introw
dormlly injoeted nicotine., Furthery tho author hawo caid thaot this
ean aid in disgnosis of Leprooy. He injocted Q.Iml of 2150,000 or
11 1,004,000 of nicotine plerato colution. The drug nicotino wao wmore
relioble thon ncetylcholine 4n producing piloorcction. It has been
found and concludod that tho absonco of gwent or pﬁmrmtmé does
not sug est cnything whilo o normi pnmotér or swont rosnonso elie
minate the possibility of Leprocye

Stephen and Rottmon hod sucpectod the mochoniom of axon reflex.
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The sweat glands are innervated by post-ganglionic symphathetic cho-
linergic nerve fibres the collaterals of which supply the skin overs
lying the sweat glands. The injection of cholinomimetic drugs in

the skin causes stimulation of the nerve endings of the skin which
carries Ilmpulses to the collatdrals supplying the sweat glands. Se-
condly the drug also does act on the receptor of the sweat glands
per-se. Postrganglionic denervation inhibits this conduction of
impulse and thus abolishes the response.

In 1961 W.C.Lobitz and R.L. Bobsen studied the structure and
function of eccrine sweat glands. They found that 1. Tho sveat
gland undergone certaln changes during the proeess of sweating.
2. Its function 1s dependent upon internal conditions of the body
and external enviromment 3, Interpretation of the function of
sweat gland is condiderably influenced by the method of sweat
collection, the ar8a from which the sweat is collected and the
method emphoyed to prodtce sweat,

The eccrine gland consists of a simple, tubular duct and
coiled portions, The duct itself is composed of a short colled
portion, a long and relatively straight portion extending from
the coil through the dermis to the epidermis. Further, they have
studied the compsotion of sweat. The ulfimate sweat compostion is
dependent upon the activity of the duct but the initiation of it

is done by the secretory coil.
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The. sweat gland undergoes fatigue when repeatedly stimmlated
by héat orrby methacholineé and thus produced diminished secretion.

This occurg after 4-6 hours of stimulation.

. In 1966 one more research worker Dr. A. C. Parikh studied the

acetylcholine test for anhidrosis in Leprosy.

He studied thé sweat glands and found that they are supplied
by non-medullated symphathetie cholinerglc nerve fibres which form
a close plexus on the outer surface and give of fibrils to the gland-
ular cells. The anhydrosis present may be due to deflelency, dest-
ruction and absehte of the secretory apparatusc It may result fpom

congenital ectodermal defects.

In Leprosy the anhidrosis is due to early denervation of

sweat glands.

The interpretation of the sweat fumction is as folluwings:
1.Normels Number of blue spots close to each other with no appre=-
ciable difference as compared to the normal control areas

2.81ightly diminished:Number of spots more than half but yet less
than in the normal or control area.

3.Markedly diminished s+ Number of blue spots less than half thé

number found in the normal or control area.

4.Absence of sweats No blue spots on the paper.
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Karat et.al improved the sweat function test by producing
sweating under cellulose tape. They reported that in routine sweat
function tests the area is left uncovered.except.that of the dye
as a result of which the measurement of sweat shows less amownt due
to evaporgtion. This holds good for whatever method used. Karat et.al.
had used quinazarin powder. The arca where fhe povder was used were
covered with cellophine tape and then the sweat measured after
exposure to heat and it was shown that the covered area showed more
sweating than the uncovéred area. Further, they had said that sweat
can be detected by various methods like ferric chloride and tannie
acid, quinazarine compound,pllocarpine and heat eraddle or faradism
and also by starch and lodine.

In 1971 H.K.Mathur et.al. compared cutaneous autonomic and
somstic nervous functions in the lesions of Leprosy. They reported
that leprosy 1s ~disease which Involves peripheral nerves both
somatic and autonomté They studied the sweat and vasodilatation re-
sponse and compared with the sensory functions of somatic nervous

system.

They injected 0.lml of Carbachol (25 micrograms) intradermally.
Whatman No.l filter paper strips were impregaated with 1% acetone
solution of Bromophenol Blue. The grading of sweat response obtain-
ed on Bromophenol Blue paper was done as folloving.
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Nil : Indistinet sweat spots less than 10

14 : 10 to 100 spots over an area of 1 square inch.
24 :100 to 200 'Yt v v 31 o0 '
3 4 1 More than 200 spots.

4 4 ¢ Large smudges of sweat.

The central smudge produced by the pdint of injection is
excluded from the count. The vasodilatation produced by Carbachol
is observed as redness so produced. It is f£inally concluded that
sweat function is impaired in cases of Leprosy but there is no
difference between dimorphic, maculoanaesthetic and tuberculoid
types. Secondly there is no corelation detween impairment of auto-

nomi¢ nervous system and senscry nervous system.

It was reportod by Khanolkar in 1951 that it 1s the perineural
infiltration of the disease that causes loss of sensation and sweat,
When specific anti-leprosy therapy 1is given it reducds perineural

infiltration and thus there is return of function of cutanecus nerves.

Further, V.N. Sehgal and A.l¢ Manerkar ;tudied the significa=-
nee of sweat response in the diagnosis of Leprosy. They concludad .
that the sweat function test is helpful in cases which gives equi-
vocal evidence for the dlagnosis of Leprosy by testing temperature
pain and touch. It is concluded thad the loss of semsation of these
wodalities goes hand in hand with the loss of sweat response, In

majority of cases.




“08e

Carbachol produces sweat by vasodilatation. Formerly this test
wgs used in the dlagnosis of atrophic skin changes, in Leprosy.

In 1974 Yewalkar and Sanjana studied the effect of D.D.S.
therapy on the acetylcholine induced sweat function test in fifty
cases of tubsrculoid and magnloanaesthetic types of Leprosy. They
concluded that sweat response is affected by humidity and temp-
erature. Further, they have concluded that there is no improvement
in Sweat Function Test with in one year of treatment with D.D.G.

In 1976 P.B. Joshl studied the pilocarpine test in assessing the
therapeutic efficacy in Maculoanaesthetic Leprosy. They concluded
that meculcanaesthetic type is commonest type found in India. Fur-
ther, it is well Imown that Pilocarpine is the well known drug to
test the sweat function. It decides the integrity of nerves., Fupe
ther it is much begter to assess sweat glands than to assess the
neurological function by vay of touch, temperature and pain sensa-
tion as these latter tests can be affected by the mdthod of clini-
elan and patient's apprehension, alertness, intelligence etc. The
test is very sensitive as it can he effective in a concentration
of pilocappine upto 1:10,000,000(1 in 1 Billion). The impadrment
in sweat funetion is due to involvement symphathetic neprves as
well as sweat glands. The sweat response to Pllocarpine persists
inspite of nerve fibres being blocked by lignocaine thus 1t shous
that 4t acts distal to the nerve block. Similarly efter surgical




section of peripheral nerves with adequate time for degencration
of the nerve fibres the response to pllocarpine is merkedly dimi-
nished. fhis shows that the drug acts on the terminal arborisation
of sudomotor nerve fibres. However lLangley and Anderson conclude
that Pilocarpine acted directly on sweat glands probably upon recee-
ptive substance in them. The injection of Pilocarpine is given and
then the tincture of Iodine is painted and starch powder is sprink
vled so that the blue spots can be noted and counted. The recovery
or deterioration of the sensory nerves can hé seen by sweat response
at a patch and compared it with that of normal site. It is %o be
noted that intradermal injection of this drug also has vafiation
such as the exact selection of site, amount of solution injected,

exact level of injeection in skin.

Acetyl-choline gives erratic response. It has been hoted that
1t has two actioms 1. Direct muscarinic like on gland cells. 2. Wico-
tinic like action on nerve endings, causing sveating by mean of axon
reflex. The response to Acétylcholine, Carbachol and Pilocarpine
will differ quantitatively. In 1874 Pilocarpine was at first shown
to be sudorific by Brazilian physician Coutinhon, In his opinion

it is muscarinic in aetion and not nicotinic.

Ciycadfan VaxlationsIt has been shoun that sweat 1s susceptible
to clrcadian variation. This finding is reported by Fean Timbal
(2975) et.al. They umeasured sveat rate and body temperaturc during
day and night time . It was observed that the latent period for the
sweating to the thermal stimuli is not significantly altered. The




mean body temperature is railsed at the time of sweating during
night time was closer to the basal body temperature., On the contra=
ry during day time there was a considerable difference. This change
may b8 due to increased conduction and vasodilatation during night
time than during day time. During day time the condition ls usually
reversed. The sweat response and basal body metabsolic rate and body
temperature were Night.{@brning <:EVening. Further, authors have

sald that the drug can be given in skin by various methods.

l.Inunetion 2.. Iontophoresis 3. Intradermal injeciion or
puncture. In intradermal injection tho drug is placed between epi-
dermis and dermis while in puncturs 1t is only intraepidermal. This
can be demonstrated by Histamine induced pruritus. For injection
into most superficial layers of the skin the needle is inserted
almost paraliel to the skin surface with the bevel facing upwards
having entered the skin the necsile 1s then advanced tdwards the skin

surface until the bevel can be seen throughtout the intact skin,

Thus finally the fluid 1s injeccted with the needle 4in its
position. But many such syringes leak under pressure.

Finally V. N. Sehgal (1976) have found that it is sweat function

which improves then the other functions, like that of sensation gra-

dually.



HISTAMING TRIPEE RESPONSE
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The Histenine triple recvonce io firct doseridbed by Lppinger
in 1uid. Later on in 1017 folimon amd Pllchier olaborated 4t. But
the investigations in dopth was done by Lovic and Crent 1027, Nence
this response 135 populerly eclled oz Hictanine Triple Responce of
Louls. Lovia's triple response 4o full dovilenaoont of ro-etium to
histamine dnjee:l introcutomoously eoncicting of loeci rednesy,
tho Llore and tho cafezn or ubsel foreation dn sueeaccion. Por
smuple vhon a @iluts oolutivn of histzoims 45 foieeted op pricked

into the ckin a rereticn tals ploes oo decorilzd Br Lovds(1027).

Within £irct 7 cesaads ol 4o A appenraned of circulap,
sharply definaed loccl reddsning currowmnding the oxisk on” poasures
vhen fully developed to cbout Ueintyue In dinmeter. Thiz 1o follownd
by another Fiftcon to thirty soecomdn by o flush or £lare thnt appears
cn the surrcunding ckin. The finro i° dork rod or senrlot rod in
golourwhils the locnl rad reoaction $9 of briehtor red 4n colour,

The flars co nréduccd hos cranntod bordors uhich opread Ce0 eps
fron the centre of the renstinne (odn nftor the flops dzvolops ©
vbenl aprears vithin 8«5 mivuvtes of injecticn and t;his ic clavated
for chout 12 mene and 46 3»0 omo in dlanstor,

tnis Lewi~to tpiple racponso 4o 0 chapaetorictic of tho reactica
of tro pormel ohin folowine fnfury by hoavy otroling, nricking,
sor #dhine, frossing, heoting, olectrical shocks co woll 88 by
epvignnts 14ko nelds, alknifes, ouctor oily contheridino, nottlo

sting and mornhing lile drugs otc.




in short eny sublbuues wulch 1o captule of relonsing hintenine
from tast cello or cutunuous Blituuino produeing ticouse 1o capstle

6o producing biztoulso tpiple rospLaso of lowiz, The ponetion doveleps

fast in above eages of agentz. Jub 4t dovelops slovwly in cosoz vhen
wtreviolstl soys, ox 1248, Wetorinl poiocens apg chiczdeale ik
Gictlorcatuyl cuiphidz,

Purthor, Lovis hod shown that the 2oeed mofuosn and ezl are
Gud o dircet aeti.ne of tho Imjury or fr-4tant on oo erpllieries
wiilo flore 4o puoiuess by tho Ailstetion of thy o vehnl orteprioles
and 13 peflew in satuwro being dopamdmt uren Inteprity of the cutne
nesur nexvess Jurtker, the nrtorisior dllotetieon o redlited by a
parely lotal pervouc syun rofiex £nd Cocs not depend upon 6 spinal
roflez cre. This hoo basn choun by Lewts tw perforaine ¢ho test on
ansosthoticed chin vhoze all $ho 8 prespmsoe rre obtnined, Dut if
sufficiont time fu aliound for o karvn to degonarntio or tnassthetie
t¢ qet $hen it hoo Daen Lownd 4t tho flore 45 lost whille codoma
tnd locid rofl rouclivn porglnto 4o normal mdin peneticn. Thuo the
do0zs of flape cftep the iojoolisy of Mistning 10 G cim of doge
eneration of seasory nesvos supiying the aidn tastod.

2 abevs phonomesn win ersloyed by Jose Zodrlgusr ond Pided
Plantlillin as o 0id th the diapnocis of leprasy.
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To elucidate the mechanism of Histamine triple response furte
her Herbert H. Gass in 1954 studlied the progress of lesions and
found that Leprosy lst starts in peripheral twigs and then it spre
ads centripotally. The sensation of touch was observed over the le
«sion when only hair uwere prosent. The touch sensation disappeared
when the hair woro shaved. This shows that it 1s tho stirmlation
of hair root that cnuses sensation of touch, Acco:ding to Decoud
the nerve fibres persist for a long tine in Lepromatous cases
while in tuberculoid lesions they are destroyed early. Further,

V. R, Ehanolkar has sug-ested that the bacilli travel along the
axons éna Fite has described the occurrence &f bacilll in the axo
of nerves. In tuberculoid £ibres thero 4s a merked inflammatory
reaction hence the fibres ars destroyed facter while in Lepro-
natous that 1s not so.

In 1970 C. A. Keole studied tho chemical causes of pain and
itch. He found that body pain/itch can be considered as a sense of
injury and itch and pain is due %o changos in the chemical onviron
«ment of the nerve. Iteh is superficial vhile pain is superfictal
as well as deep. Histamine when injected produce itch or burning
gsensation for quite a come $imd, They have 21350 studied the che.
mical causes of iteh. This can be produced hy mechanical, chemédal
 thermal stimuli which arc ultinmately chemical stimuli. Lewis had
satd that moderate nozlous stimulation produce itch with triple
response while severs cne produces burning pain. The itch and

triple response 1s due to the Histamine rdlease. Thsre is a stra.




tified sensation in tho shkin. Surnerficial itceh, decper pain, and
dcopest ache. This strata of pain 1is shomm by the injection of
methyl bromide, vhich 1s a fat soluble drug. For example Histamine
by local application ocn 2 wnbear skin, pin-pricks, iontophoresis

and intraspidermal injectlon produced 1isch vhile intradermel injecet-

lon producsd pain.

Further, Histanine liberators 1like L.1935 produces itch, wheal
and.flare but 1ts renpcated adninistration causes depgetion of Hist~-
amine and then itch do not occur. The itch produced by Histanine
liberators is inhibited by anti-histaminic drugs. Itch povder or
coy hage Yucuna Prurleus produces iteh that is nci nedizted by Hist
-giins releass but by direct action. Certain venoms also contain

Histamine or Histamine releasing substances.

Furthor, in 1074 Lahirl et.al have shown that in Leproéy patients
therc is5 absonce of Prausintz-Kustner reaction while noranal patients
do five this reaction when tested with homclogous reaginic sera.

It 45 further noted that reaction of Histanine is decreased in

cases of Leprosy. Secondly thz histamine contont of reacticnal
lesions i3 considerably low than the plane tubserculoid lesions.

This shows that there is some thing wrong uith histamine catabolism
and that is.why authors have studied histaminasc levels in scrum.

It has been found that serum histaminase levels are increased in
pregnancy, astham, anozia, anophylaxis, hepatic damage, myoccrdlal

infarction ete.




~35w

FPurther, 1t has becn found that Increased histaminase levels is 2
response to tissue injury. In the same study authors have found t
that high histaminase levels are present in Lepromatous and Tuber-
culoid cases together, as compared with normal and higher levels
with reaction when compared with any types of Léprosy. Histami-
nase levels ar: known to be enhanced by immediaté type of hyper-
sensitivity reactions and hence in Erythema Nodosum Leprosum., Histe
aminase levels may be of dlzagnostic and prognostic value in evalua-

ting Leprosy.



COLD PRESSOR TEST.
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Hinos and Brovn in 1030 wecsursd che increase in Blood prassure
response to imusrsing hanc at QOC, end found th2t thers is a rise
in systolic and dicetolic blood presgure in the subjects with the

ages of 17to50 years. The ri:c wes 8.%m.m. in systolic and 7.5m.m.

$n diz-tolic. It vas 20.1 m.o. and 21l.l.m.m. respectively in sub-
joets of potential hypertension. Similer risc wos found in subjects

-t

+ith labile hypertension. The rise in blcod pressure vwas 13.1 m.m.

and 10.Su.u. in patients with arterlolecclerosis without hypertension.

Thus they concluded thzt the hyper recactive vasomotor sytem:
vas typlcal of esuential hypertensionpnd also of {ihose who are
dectined to devaelo . 1t. Thoy conciuded that the rise in Blood
pressure in old subjects is more than in younger ones. Thus a posi~

tive test lndicatos over activity of the sywmpha the tic system.

In 1964 Harlon, Osborne and Graybiel concluded ‘thut the

test is not at all affected by'the variation in age.

30 faxr upto date no reference of Cold Pressor test in

relation to Leprosy has been observed.




VALSALVA'S MAKOGUVER,

[ 4




This Manoeuver was first described by Valsalva in 1707 for
testing the effect of suddmn increase in intrathoracic pressure on
air filled cavities.

During those days the concept developed was intrathoracie
pressure chongds dus to any cause lead to changes in blood pressure
Tor a second or few seconds. Thus the curious idea arose due to the
fact that immediate rise of peripheral arterial pressurc with the
Valsalva's Manoeuver was due to squeezing of blood out of the heart

and lungs.

The actual prodddure of the manoeuver is described 4in the
Chapter of Materials ané Methods.

Hand-Book of Physiology(1965) menticns about the test of
Valsalva's Manoeuver. At first there 1s an immediate shayp pise of
B.P. at the onset of blowing with little or no change in pulse
pressure or heart rate. The magnitude of this rise of Blood pressure
is relatsd to the pressure blown. Most adults ean blow upto 40m.n.
of Mercury. The young and healthy can blow upto 60m.m. Professional
trumpet blowers and children can blovw uMpio 80m.m. and 1€0me.m. can
be reached only by certain individuals and few of these can hold
it for longer than 10 seconds. During eoughing similar rise occurs

dépending upon the severity of cough.
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In normal percon: the arterizal pulse and mwecn pressurs dzcline

cver tae next 6~7 seconds duc tu o decrecce im coffeetive £illing

cf tae heart. This Jfall is due to accumulation of blood in peripharal

veins. This is due to preveation of forward flow of blood in veins

due to increase ln intrathoracic pressure creating as obstructica

to the 1nflow. the cardia~vascular response Lo Valsalva's Manoesuver

is divided into 4 phases. .

25t Phase: It consistis éff rise in arterial pressure moirc or
less equivalent to increase in intrathoracic pressurc. In most
cascs there is 1little or no chonge in heart rate and pulce pressure

at

iy

and there is uo change in trunsmural arterial pressure so b
aortic barocepiors are not stipule ted but tranzmural prossure in

carotiﬂ is incReased.

Ilnd PhasesAt this phase the intrathoracic precsurc exceeds
the pressure in great systemic veins. Venous return frono cutside
the thorax and abdomen stops althouzh that from within thesc
cavities and cercbrospinal canal is not hindered by increase in
transmural pressurc. This causes decrease in cardiac output and as
acceleration of IHeart rate is not wuch 1t results in decreass in
pulse pressure and mean pressure. Tuis decrease in mecan proescure
comes Lo an end in o few seconds and both tranmural and intra~
luminal pressure may even rise. Thic increase is duo to reflex vaso-
constriction. It occurs despite the fall in pulse pressure ond

cardiac output.
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I1Ird Phases The strain 1s let off and the arterial pressure
being no longer supporetd by Intrathoracic pressure falls by an

"amount equal to the fall in the thoracic pressure.

IVth Phases This is due to the increased venous return and
consists of a rise in arterial pressﬁre and of pulse pressure.
Here it results in the stimulation bf baroceptors and thus the
heart is slowed down. 1t is more than: in the Ist Phase. The para-
doxical role is of vasoconstriction in the fommth phase. The over-
shoot persisting probably from the Phase II and coinciding with the
baroceptors stimulation. This leads to cardiac inhiblition which
was not appreciated till 1936,

Vasoconstriction injthis Phase was Ist postulated by Williams
and Gulbertsons as they worked with the symphathectomised patients.
During Phase II the effeétive redistribution of blood takes place
wainly in the 1limbs as the intrathoracic pressure approximates
intra-abdominal pressure. Further, in anaesthetised man the abdomin-
al muscles are relaxed, Hence a small Iimposed pilse in intrathoracic
pressure leads to increased circulatory changes than in the un-
anaesthetised suhjects. with the sharp rise in Intrathoracic press-
ure at the befinning of -Valsalva's Manoeuver peripheral venous

valve shut and blood accumulates distal to then.
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The rate of accumulation is inflaenced by 2 factorss
1. The degree of increase of supply of pressure and 2. The state

of arterial vaso-motor tone at the moment the manoeuver 1s performed.

Hence the increase and more rapid decrease in ceardiac filling
pressure and stroke output is achleved when a high pressure 1s
blown in the presence of peripheral vasodilatation. In sultable
subjects a decrease in arierial pulse pressure of more than 80%
may resultoin fhe ttme of span of 7 seconds and this represents

about 1500 ml of blood redistributed to the periphery.

In cases like Tabes Dorsalis where afferent limb is affected
there is no overhhoot of blood pressure as in Normal in Phase 1V.
During heart fallure there is no change in pulse preésure during

the Valsalva's Manoeuver and no subsequent overshoot.

Luisada{1970) has reported that during performance of Valsalva's
Manoeuver the normal heart size decreases. Also the athlets have
smaller hearts. This responsiveness is apparently lost quickly as
heart becomes inefficient. It is also decreased with advancing age.
The loss of sinus arrhythmia runs parallel with the loss of Valsalva's
effect on heart size. In.the persoﬁs above the age of 35 years
Valsalva's Manoeuver may be used im assessing the funetional capa-
city of heart. Hurst and Logue in (1968) had reported that if an
E.C.G. 1is taken during the Valsalva's Manoeuver it shows prolonged
P-R interval during the Manoeuver due to vagotonia. |
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Campbell (1970) has reported that in patients with neuro-
logical disorders the heart rate does not increase normally despite
thd profound fall of blood pressure on standing. Further, the
Valsalva's Manoeuver provokes no change in heart rate and no over
~shoot of blood pressure on release of expiratory effort. In few
cases which have been studied at necropsy spinal cord damage has

been demonstrated and the defect is presumably due to damage to
efferent symphathetic fibres,



SFFECSY OF IiJiCTION OF ADRENALINE.
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Adrenaline is also called as Epinephrine, arterinol, This sube-
stance is a catecholamine and 1s found in adrenal medulla and to a
smaller extent in post-ganglionic adrenergic nerve endings. In 1894
0liver and Schafer discovered the pressor effect of an extract of
adrenal medulla. Lewandowsky (1898) and Langley (2801)noted indepen-
dently the similarity between the effects of the injectlion of extracts
of:' the adrenal gland and stimulation of the symphathetic nerves,

In 1899 Abel nemed the extract from adrenal medulla as Epinephrine
In 1905 I.R. Elllot postulated that the symphathetic nerve impulses
release minute amounts of an epinephrine like substance in immdfilate
contact with the effector cells., In 1926 Loewl and Navartil found
that stimulation of vagus nerve iIn frog during summer causes release
of epinephhine.

In 1921 Cannon and Uridil reported that the diver upon stimu~
lation of the symphathetic hepaiic nerve releases an epinephrine
like substance that raised the blood pressure and heart rate.
Further; Cannon and Rosenbluth (1937) named the substance liberated
from symphathetic stimulation as sywphathin. In 1910 Barger and
Dale reported that the effect of symphathetic nerve stimulation
sere more of less but not exactly similar to injectionpf symphatho
-mimetic primary amine than thet with epinephrine.

In 1946 Von Buler proposed that the symphathetlc mediator is
Nor-epinephrine and not epinephrine . In 1948 Ahlquist put forward
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the'concept of types of adrenoceptors namely Alpha and Beta. Fur~
ther, in 1952 Ahlquist and Levy put forward the concept of Gamma
receptors and Furchgott in 1959 put forward the oncept of Delta

receptor. The later two receptors were soon discarded.

There are various types of stimuli which cause release of
adrenaline from the adrédnal medulla. Sitmull like fright, wental:
stress, physieal stress, exposure $o cold etc leads to release of

adrenaline from the adrenal medulla,

The effect of adrenaline on blood pressure varies depending
upon the dose of the drug and the route of adminis$ration. The
drug when given intravenously causes a rise in systolic and dia-
stblic pressure and with widening of pulsc pressure. The pressure
then falls beslow normal before returniﬁg to the fontrol level, The
drug does not lead to tachyphylaxis. There may or may not be a
bradycardia, st the peak rise of blood.pressure. This bradycardia

depends upon the vagal %one.




JUSTILLATION COF HOMATROPINE.
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Hom%tropine is used in the form of either hydrobromide or
methyl-bromide in a strength of 1 to2%. It is an ester of tropanol
with mandelic acid. It gives quicker dilatation with less marked
cpeloplegia(Paralysis of accommodation). The effect last at the

most for a day or two.

This drug has been used for about 80 years or more as mydriatic.
Many times the drug is combined with Phenylephrine orCocaine, to

give better results.

So far there %s no report qf thls drug being used in the cases

of Leprosy.
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Since the time of Sushruta (600 B.C.) Leprosy is well lmown
as a disease of nerves. Various workers have studied the pathology,

histology and functional abnormality due to the nerve lesions.

It was known as Vata-Rakta type where there were nerve lesions.
Recently Dr.8. N, Chatterjee(1956) has pointed out thaet thickening
of peripheral nerves, parficularly of Ulnar is a useful sign to
diagnose Leprosy. Similariy Dr.S. 5. Pandya(1975) and others have
studled innervation of muscle in Leprosy with special reference to
muscle spindle. TheSe are Just a few example to show that the affect-
jon of pepipheral nerves in Leprosy have been studied in a considerable
depth as compared to other fields of nerveus system, in Leprosy,

in particular autonomic nervous system.

Further, it 1s well known that particularly at the tubereculoid
end of the spectrum there is a massiwve perineural infiltration
which compresses the nerve and makes the nerve to undergo degenera=
tion. Antia and co~workers have shown that release of this compre-

ssion revives the nervous function.

In Lepromatous (L.L.) cases there is degeneration of nerves

without that much infiltration or fibrosis.

Since autonomic fibres make their course with the somatic

nerves and blood Vesséls 1t 48 possible that the autonomic functions
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are liable for derrangement, So we took the problem for studying
the autonomic functions in Leprosy. We have taken two types namely
Lepromatous (L.L.) and Maculoanaesthdtic (M.A.) which are the ends
of the whole spectrum of the classification and ¢linical manifesta-
tions of this disesse. Thus 1t was intended to know whether pathu=
logical chaages particular to one type of this diseasé as pointed

out eariier can change the neurclogical manifestations.

An extensive survey of the literature have shown that only
Histamine triple response and Sweat function test have been studied
so far. Even then no comparative data 1s available of these two
tests within the same group of patlents although it is said that
(Br. Felix Cinreas 1949) Histamine triple response is better for

assessment than the sweat function .

Further, N.K.Mathur (1971) had studied the sweat function in
comparison with sensory nerve's lesions and had concluded that
there 1s no corelation between the autonomic and sensory functions,
It gppears very bold to conclude such, as no other parameter of auto
- nomic function has been studied, except that of sweat function
vhich depends upon local axon reflex, and the conditicns of the
sweat glands. Thus that will obviously not reflect any systemiec
autonomic disturbances. So to investigate the corelation further,

ve selected Cold preesor test.
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Thus condidering the amommt of work done on autonomic functions
we selected various tests, including the two tests which have been
alrcady performed, namdly Sweat fumction test and Histamine triple

response.

The selection of the test was done with an intention to eva=-
luate the autonomic functions with simple, less troublesome tests

to the patients and with the aid of only routine simple Instruments.

Further, the tests should give a reliable and coherent idea
about the functions. We have used electro~-cardlo-gram at lead I to

get accurate pulse rate.

The instillation of Hbmatgopine in the eye will give informat-
lon about the cholinoceptive muscarinic sites in the sphincter pupi
«1lae muscke. The basal readings when compared with normal will give
a comparative idea about the dominant tone on the pupil., The measure-

ments were done by paper puplllometer for its simplicity, efficacy
and reproducibility.

The act of Valsalva's Manoceuver will tell us about the funet-
ional status about baroceptors.

The cold pressor test was undertaken for the reasons already
mentioned and to investigate thieomass reflexes and symphathoadrenal

discharge.



The sub~cutaneous injection of adrenaline will reveal the
status of adrenergic receptops in Leprosy cases, in addition too
the énferences from cold pressor test. This test will certainly
have a therapeutic implication if the leprosy cases show either
hyper or hypo reactivity.

It can be infered from the literature review that so far the
work done on Histamine triple response is mainly on white skinned
people. Secondly the criterion taken for nerve lesion is flare,
which is ofcourse a subjective assessment. Hence we have taken the
final end point of intradermal injection of Hystamine, the wheal

so formed, which 1s an objective criterion.

The sweat function test will reveal although semi-quantitaively

the status of sweat pglands and the local axon reflex mechanism.

Further to Bet a clear idea of the autonomic functions only
the chronic cascs who have taken treatment for not less than 8 years
anqrggre than twelve years were selected. The only chemotherapettic
agent used was D.D.B. with a dose of S0mgs/day in the volunteers.
This makes the trial a uniforem trial with respect to the progress

of the disease.

Lastly all these tests were done on patients of only Lepro-

matous and Maculoanaesthetic as these extremes of the whole Leprosy



spectrum. Further, a control study was also undertaken to compare

the responses in normal persons wlth respect to that in Leprosy

cases.

In short this study is a controlled, open trial to evaluate

the autonomic functions in the two leprosy groups.
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Selection of Persons for the trial: Ten persons of each group
namely normal volunteers, patients of Lepromatous type and patients
of Maculocanaesthetic types were selected at random. All the persons
included‘in the trial were males. Further, they were in the age
group of 20 years to 35 years as it i1s the commonmst age group for
the most cases of Leprosy]and majority of the population of India
is in the range of that age group. All tﬁe §ersons vere of about
averagé height and welght when taken for trial. ( Please see under
Results).

Normal»volunteers were not suffering from any disease at the
time the tests were performed. This was confirmed by taking their
_pulise rates, blood pressure, auscultafions of'chest for respiratory
and cardio-vascular system, Palpationf;bdomen for any abdominal mass
or tenderness and arm pit body temperature. History of exposure,

diabetes,and signs of peripheral neuritis were sought.

Similarly were the examinations done for the Leproéy_patients
and their recent medical records were checked to exclude any poss-
ibility of the disease, except that of the Leprosy. An history of

glaucoma was asked to the patients.

Normal volunteers were informed not to take any medicaments
for forty-eight hours before the trlal. Leprosy patients were only
on D.D.S. with their usual dose of 50mgs/day.




51~

The trial was performed in a monsoon season with a relative
humidity of 75t080% and an ambient temperature of 30to33°C. It
was conducted for normal persons in a well ventilated and lighted

room. Similar location was also present for the patients at Acworth

Leprosy Hospital.

Seléction of Testssg fhlsalva's ¥anoeuver, Cold pressor test,
instillation of 1% Homatropine-Hydro-Bromide ifi both the conjuncti-
val sacs, Intradermal injection of Histamine acid phoshhate, intra-
dermal injection of Carbachol and sub=cutaneous injection of adre~

naline bi-tartrate were the pargmeters used for the trial.

In genoral the tests used were selected for thelr reliability
simplicity, ease of execution, exonomy and the least bothersome to
the persons as the tests used do not have any appreciabie after

effects.,

In addition to these peneral advantages these tests have their
ovn merits which is of more importanée, to shov the various profiles

of the autonomic nervous system, by the individual tests.

Valsalva's Manoeuver:This test is used to assess the baro-

receptors of.Cardio-vascular system.

’Cg;g Pressor Tests This test is used to evaluate mass reflex
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response which is involving symphathetic component of cardio~
vyascular system. | '

Instillation of Homatropine in Conjumctival Sacs: This drug is a

mydriatic of anti~cholinergic type with a reasonable duration for
its mydriatic effect which lasts for not more than 2& hours. Further
1ts cycloplegic effect lasts for only couple of hours,

iniradermal, Inlection of HistapinesThis test is used to give
an idea about the integrity of local axon reflex.

dntradermal Injectlon of Carbachol:This test 1s used to evaluate

the sweat glands which are supplied by only c¢holinergic symphathetic
nerves. |

Sub-cutaneous injection of AdrenalimesThis injection was for

the study of the effect of adrenaline on cardio-véscular system.
DETAILS OF EACH TESTS:

At first the subject was requested to take his chalr and was
interogated casually. Then he was intimated about the nature of
tosts and was given a demonstration of Valsalva's Manoeuver. He

was enguired about his dominant hand for cold pressor test.

Thenjthe weight and height of the person was measured and noted.
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Two E.C.G. leads namely right and left arm were conneéted to the
patienf. Then the blood pressure cuff was tied to the left amm
vhich is not used for cold pressor test, 5 cms above the elbow
crease. Further, the basal blood pressure is obtained by ausculat-
tatory method which was followed throughout the tests. The dia-
stolic blood pressure was takén at a level of mercury where'there

s complete disappearance of sound, The systolic is obtained at a

pressure where the pulse sound becomes first audible.

The heart rate 1s obtained by noting the E.C.G. tracing at

lead one.

After obtaining the basal data at complete rest and relaxation
41l the six tests were performed in the same order for all the per-

sons as described below,

VALSALVA'S MANOEUVER.

The person blows the columm of mercury manometer of the
internal diameter of 2.5m.m. with the linear scale of millimeters
to a level of 40m.m. and kéeps the pressure steady for 15 seconds.
An E.C.G. tracing is recorded thevmoment the person is also assum=
ing a steady level of mercury. At the same time his blood pressure
is also recorded. The blood pressure and pulse rate are again re-

corded at the time of release of pressure. The test is repeated
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one more time and the average of the two resdings i1s noted as a
mean result. A rest period of 5 minutes is given to the person

before repetition.
COLD PRESSOR TEST:

Zhree minutes after the last Valsalva's Manceuver this test is

performed by pa&ients's dominant hand. In this trial the patients
were with right hand as a dominant one.

The pérson's wrist wvas marked with a felt pen from styloid
process of radius to styloid process of ulna. Then his hand was
dipped 1n a beaker of one litre capacity contaifhing ice cubes and
water maintained at a temperature of 0-2°C, upto the mark. The per-
son was told to inform the time at which he feels the sensation of
cold, sensatlon of pain and the time at which he is unable to bear
the pain. The duration of time were noted for all these three
~ sensations from the time of onset of the test which is taken as

2ero.,

The pulse was recorded during the time between the sensation
of pain and pain intolerance so also the blood pressure. Blood
pressure and pulse rates were also noted 2 minutes after the
rembval of the hand from the ice cold water. The person was allowed

to take his hand out of the beaker the moment it becomes unbearable.




The teet is repeated for one more time and the results of the

two were noted as mean results.

EFFECT OF INSTILIATION OF HOMATROPINE,
( Please see opposite page for a sample of PUPILLOMETER).

At first the person is shown the paper pupillometer(lL.J.McLeod
et.al. I970) which is nothing but a sheet of card paper in which
there are sets of pin holes. Each pair of pin holes is at a speci-
fied distance ranging from 1 m.m. to 8m.m. with an interval of O.5m.m.
between the consequitive pailrs. The card is held vertically so that
the pairs lle in a column. The pair of 1 m.m. being the topmost
when so held. The person was asked to hold the pupillometer in front
of one eye with the ohher being closed. The card was held such
that it lies parallel to eyes. Now the person sees through only one
padr at a time with each other holes belng compared to see at what

size they come just close together(Their borders touch each other).

The diameter of the pupll 1s the size of the hole at which
the holes just touch each other. Thus the initial diameter of the
pupll was obtained.

Then the person'is asked to extend his neck and open his eyes.
Then at first a single drop of Homatropine Hydrobromide of 1%
strength was instilled in his left eye and the eyes were closed.
Exactly after a minute another drop was similarly instilled in the
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right eye, and the eyés were opened at the end of one minute. Then
the reading of the dlameter of the left would be obtained by the
aid of pupillometer which wouid be the diameter at the end of two
minutes after instillation.

Similar procedure was followed fbr the other eye and the
same procedure was practised ab 4 minutes, 6,10,15, and 30 minutes
from the time of instillation of the eye drops. The person was
enquired about any symptoms llke halos around the vision, brigh-
tening of the wision, headache, blurring of vision etc, and the
symptoms if any were noted.

At the end of fifteen minutes after the instillation the next
test of Histamine triple response is performed.

S NE LE RESPONSE.,

At first the site of injection was swabbed with rectified
spirit . Then 0.05 ml of lmg/ml of sterile,freshly preplared
solution of Histamlne Acid Phosphate is‘insected intradermally
with a needle of 26 No. and Top Tuberculin syringe. At every time
a volume extending from O.2ml to 0.15 ml is injected withithe same

syringe so that only exact amount goes into the skin.

The size of the wheal was noted with a vernier calipers at

the intervals of 1,2, 3, 5, 10 and 15 minutes from the time of




injection. The measurement was taken 1. Parallel to the forearms
and paasing through the site of injection and 2, At right angles

~ to the first. The average of the two is recorded.

The injection was fgiven to all the persons at thelr upper one
third and wmiddle one third of forearm and in Maculo-anaesthetic
cases at the site of hypo-pigmented patch on their backs. -

SWE CTION TEST.

At first the site of injection is swabbed with rectified
spirit and allowed to dry. Then Carbachol of 0.2ml of 0.25mgs/ml
{(i.e. 50 mecg) is injected intradermally with a needle of 26 No and
a tuberculin syringe at a middle one third ahd lower one third
of the forearm. The needle was very slouwly withdrawn so as to

avoid leakage of drug from the site of puncture.

In Maculoanaesthetic cases simllar procedure was followed at
the site of patch on their backs. This site was at least 1Pcms apart
than that for Histamine test.

Preparation of Bromophenol Bluy Paper:No 42 Whatoman filter
paper were at first dipped in 1% solution of Bromophenol Blue dye

in acetone kept in a large petridish. At a time only one paper
was dipped so that the dye was equally impregnated on the filter

paper.




The paper was picked up by pair of forceps and dried before the
table fan. The dried papers were kept in a air tight poly-ethylene
bags. The papers were cut with the pair of scissors at the time of

tests to the size of 2,5cms X 2.5cus.

The paper so cut was kept over the injected site and was
gently pressed over Bhe skin. It was allowed to stay at the site
for 10 seconds every time. The paper was stained with blke spots
of sweab and the spots were counted with magnifying glass(Lens).
The counting of the spots was only approximately done as at higher
density the spots merge together. This procedure is performed at
5,10, 15, and 30 minutes interval and the spots were graded as
following (N K. Mathur 1971).

Nil: Spots less than 10.

1+t 10-Q00 spots over an area of 6,25 sg.cms.
2 + 1 100-200 1 18 0 1T 1 "t 1

3+,2m or more LI TrTrr sy do . gy O - V

4 4+1 Large smudges of‘sweat wemmmne() woee=,

The next test 1s performed fifteen minutes after the injection
of Carbachol. ’

CTION OF ADRENALINE.

At first the site of injection was swabbed with bectified
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spirit and was alloved to dry. Then 0.2ml of lmg/ml offadrenaline
bi-tartrate was injected sub-cutaneously with a 23 No. short needle
at the deltoidvbelly. The persons were told to inform for any sym~
ptoﬁs. Pulse rate and blood pressure were recorded at 5, 10, 20

and 380 minutes from the tiwe of injection.

After the observations of this test, the blood pressure cuff
" E.C.G. electrodes were detached from the persons and they were
asked to report the next day. Next day they were enquired for any

residual effects and the pupillary diameter were measured.

The same method was followed for all the persons who had
wdergone this trial. Separate syringes were used for he respective
drugs and the same syringes were maintained for all the persons.
Simllarly the Manometer for Valsalva's test, Sphygmomanometer
(B.P. Apparatus) and E.C.G. Machine were the same. Further, the
welghing machine, the tape for measuring height were also the same.

The drugs used were Adrenaline Bi-tartrate (Burroughs-Wellcome),
Histamine Acid Phsophate (B.D.H.), Carbachol (Bdngal Immunity) and
Homatropime Hydrobromide 1% (Bell pharma).,. S
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Table Ho: %¥. Showing mean with range of age, weight and height in
Normal and Leprosy Patients. (Please refer to Appendix

No. 1.)
TYPE AGE VEIGHT HBIGHT
25.510.92 521 1,89 163.80 £ 2,28
NORMAL (21 to 30) (45 to62) (150 ton175)
26.5%2,14 45,6%1,4 164,20 £ 1.64
LEPRBMATOUS (21 to 35) (42 to 51) (158 to 176)

25.020.75 44,80%1.00 163.80%1.67
MACULOANAESTHETIC (22 to 29) (41 to 51) (150 to 168)

The persons who had undergone this trial were selected at

random and thelir age, height and weight were noted as shown in

Appendix Nos 1.

The Normal persons were in the range of 21 to 30 years with

the ranges for weight and height being 45 to 62 Kgs and 150 to 175

Cms respectively.

The Lepromatous were in the rgnge of 21 to 35 years with the
ranges of weight and heilght being 42 to 51 Kgs and 158 Cms to 176

Cms respeetively.,

Similarly were the range for Maculcanaesthetlic Cages 1.e.

22 to 29 years, 41 to 51 Kgs and 150 to 168 Cms.,
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Thus 1t 1is evident that thevgroups do not differ significang
~1ly from each other for age and height. However, the average weight
of Leprosy patients was less than that of Normal although there was
no significant difference.

TableeNo: 2.Ranges and averages for pressure and pulse rate of

. Normal and Leprosy persons in Basal Conditious.
(Please refer to Appendix Nos 2.)

TYPE SYSTOLIC DIASTOLIC PULSE PULSE RETE.
PRESSURE
113.4%0.57 £8.310.99 25,1%2.2 87.7%4.4
NORMAL (105 t0125) (79 to 110)(15 t036) (75 to 114)

102.214,50 69.,4%4,4 32.812,1 96.934,1
LEPROMATOUS (80 to 120) (49 to95) (22 to42) (79 to 120)

111‘914!3-6 79071202 3252:&306 103-2160%0
MACULOANAESTHETIC (96 to0145) (71 t092) (16 to 55)(68 to 130)

The blood pressure reading vwerc in the normél range of 100to
140 m.m. of Hg for Systolic and 60 to 100 for Diastolic..

The basal systolic, diastolle and pulse pressure did not differ
significantly from each other as also was the puise rate, when
compared amongst the three groups. But the basal systolic and
diastolic was found to be onfthe lover side of the normal in Leprosy

ETOUPSe narticularly in Lepromatous Leprosy.

All the following results are comparaed at the probability

value of 95% or mofe.
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VALSALVA's MANOEUVER.

Table Nos. 3. Average change In Blood pressure and Pulse Rate as a
Result of Valsalva and in the Pulse Rate after the
Valsalva. S Please Refer to Appendiceé Nos 3 to §).

TYPE SYSTOBIC DIASTOLIC PULCE  PULSE RATZ PULST RATE AFTER
_PRESSURE NOEUVE

20.515.0_ 40.8%6.38  -1012.3  10.515.65 ~10,413,39

N. (23 to 95) (20 to 91). ( 4 t016) (=17 to 44) (=3 tos24)

{élogi4¢7 320614¢1 "]207.1:1.? 10.9-‘18.2 '706ﬂo7
L.Le (1 t040) (19 %o 51) (=1 to=20) (-15 to 62) (-20.5 to 9.5)

20.234,27 38.814,06 =13.613.25 Z.824,06 ~2.813.,04
M.A. (5 to45) (12 to 583 (-2 to 37) (=25 to I18) (~16 to82)

Notes N. denotes Normal Persons. L.L. denotes Lepromatous Persons
M.A. denotes Maculoanaesthetic Persons.

The sign (~) minue:derotes shrotening of pulse pressure and
Bradycardis.

The sign (+) plus denotes widening of Pulse pressure and -~
Tachyeardia.
Normal Personss In Normal persons the systolic and diastolie
pressure rose during the Manoeuver. In one case the rise was 2%
and 91 m.m. of Hg respectively. The average change in systolic
was 40.3 n.n. of He and that in diastdlic was 49.8m.m. of Hg

The pulse pressure shortened and the pulse rate accelerated
the average being=10 and 10.5 with ranges of 4tol6 and <17 to 44

respectively.
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Lepromatous Cascss In these cases the response was similar. The rise
in systolic and diastolic was 21.9 and 32.6m.m. of Hg respectively
with a range of 1 to 40 in systolic and 19 to 51 in dlastolic. The
shortening of Pulse pressure was to the extent of 12.7 with the
range of 1 to 20 m;m.‘of Hg.

There was no tachycardia during the Valsalva end no Brddycardda
after the manoeuver,-except in one case. In this case pulse rzate

did shoot up hy 62 beats per minute during the Valsalva.

Maculoanaesthetic €asgssThe resulvs were the same as in Lepromatous
cases. The average change in systolic and dlastolic was 20.2 and
34.8 m.m. of Hg with a range of 5 to 45 and 12 to 58 m.m. oR Hg

respectively.

The shorsening of pulse pressure was to the extent of 13.6 m.m.

of He on an average with a range of 2 to 37 m.m. of Hg

COMPARISON BETWEEN THE GROUPS.

1. Systolic PressuresThe rise in pressure was smaller in both the
Leprosy groups than in the Hormal and the two Leprosy groups flo
not differ from cach other.

2. Djastolie Pressures The results are similar to the changes in

systolic pressure.




3. Bulse Pressures The decrease in Pulse Pressure was more in Maculo-
anaesthetic, intermediate in L.L. and the least in Normal. The pulse
pressured did not differ significantly between the two Leprosy groups.

However, pulse pressure in Normal differ from that in either of the
Leprgsy Groups.

4,Pulse Rates The tachycardila produced did not fiffer from each
other amongst the three groups, during the Manoeuver. After the
Manoeuver theré was a sigpificant bradycardia in Normal Persons but
the two Leprosy groups did not show any Bradycardia as their pulse

rate were restored back to Normal.

Thus the pulse rate of Normals after the Manoeuver differed
from two Leprosy groups but these two groups did not differ betbween

themselves.

COLD PRESSOR TEST,

Table Nos 4. Showing changes in systolie, dlastollc, pulse pressure
»d Pulse R3to in Normal and Leprosy Patlents, due to
told Pressor Test.{Please refer to Appendices Nos 6to9-A,

TYPE SYSTOLIC DIASTOLIC PULSE PRESSURE PULSE RATE.

23, 233.87 5bs013.92 IZelxlsal 203842
N. (22 to 64) (30 to 72) (3 to 20) (87to 43)
‘ WoIEN e I7 5. T =1 6.6 S5 5ELET
L.L. (0 t030) (-7 to 40) (~20 %o 25). (~38 to 19)
TSI T I0. 93,00 =Bl lXbe77 2.334,52

M.A. (O to 50) (-2 too39) (-39 %o 20) (=11 to 41)
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Table Nos § Showing Mean Cold Sensitivity, Bain Threshold and Into~
lerance with their respective ranges.,

TYPE SENSITIVITY  THRESHOLD INTOLERANCE
- ImEtEntaneous  14.5%2.40 31.5%5,0
N, (Few Seconds) (5 to 25) (18 to 60)
| Oz, o2 B4 57,16 206,557 44
L.L. (2 toc25) (15 to 75) (55 to 600)
.32, 21 50.0110.067 39334,21
1.A.(3 to 25) (10 to 180) {135 to 600)
Norpal Pepsonss In these persons there wse rise in systolic, and

diastolic pressures to the extent of 43.4 and 55.5 m.m.6f Hg resp~
ectively.The ranges being 22 to 64 m.m.Hg and 30 to 72 m.m.of Hg.

The pulse pressure was docreased and the pulse rate accelera=-
ted by 12.1 and 19.6. The rangds being 3 to 20 and O to 43 resp~-
ectively.

The csensitivity of cold was obviously instantaneous. The
average pain threshold and pain intolerance was 14,5 Seconds and
31.5 Seconds with the ranges of 5 to 26 and 18 to 60 respectively.

The change vwas imwediately restored to Normal, after the
withdrawal of the hand from ice-cold water.
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Leppromatous Casess In these cases there was a rise in systolic and
diastolic pressures of 16.1 and 17.7 m.m. of HE as an average, with

the ranges of 0 to 30 and ~7 to 40 respectively.

The pulse pressure was decreased by only 2,7 m.m. of Hg with a
very wide variation and thus statistcally insignificant. The pulse
rate also did not change tc ahy simificant extent. There wore wide

variations.

Further, the time sensitivity of Ccld was 9.5 seconds on an
average with a range of 2 to 25 seconds. The threshold and intole-
rance averzged to 34.5 seconds and 296,.5 seconds respectively with

a range of 15 to 75 and 55 to 600 seconds respectively.

Maculoanaesthetic Casest In this group the systclic pressure did
not rise tc any significant extent so also was the change in pulse
pressure although there was a variation of broadaning and shortening
of pulse pressure. The puise rate also did not chhnge although

there were tachycardia as well as BrdQyzcardia.

It was only the diastolic pressure which rose by 16.3m.m. of
Hg on an average with a rangé of -2 to 39, Further, the average time
for sensitivity was 10.3 secondr and that for threshold and intole-
rance were 56.3 and 393 seconds respectively. The ranges being

3 to 25 and 10 to 180 and 135 to 600 respectively.
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COMPARISON AMONGST THE GROUPS.

Systolics The rise produced was more in Normal persons as
compared to Leprosy cases. But the rise was similar in two Leprosy

Broups,

Diastolics: The results were the same as for systolic pressure,

se essures Here also the results were the same as gin

diastolic and systolic pressures obviously.,

Pulse Rateslt did not show any difference for the change pro-

duced due to the test amongst the groups;

Zhe Cold Sensitivitysand Other parameterssThe sensitivity, pain
threshold and intolerance were different in Normals than in Leppesy

groups. But the Leprosy groups did not differ between themselves.

EFFECT OF HOMA NE ON EYES.,

Table No: 6 Showing Average size of the pupil and the ranges before
ond After the instillation of drug.

666
TYPE BASAL READING READING AT S0 MINUTES.
N. 2.0510.16 { 1 to3) 3.9 0.31 (3 to 6 m.n.)
E.L. 2,10 0.1 { 2 to3) ‘4,1 0.1 (3 to 6 m.m.)

M.A. 2.2 0.20 (1 %o 3) 3.7 0.21 (3 to 5 w.m.)




Norpal PersonssThe gverage size of the pupil before Homatro-
pine was 2.05 m.m.30.16. After the instillation of Homatropine
the pupils dilated to 3.9 m.m. on an average at the end of 30
minutes after the instillation. The range of puplllary size before
the instillation was 1 to 3 m.nn. ahd it became 3¢g 6 m.m. after
the instillation. The,aberage change in size was 1.8 mem., with

a range of 1 to 4 n.m.

Lopromatous CgsessHere the average size of the pupil before
Homatropihe was 2.1 m.m.x0.1. After the instillation of Homatropine
t<he pupils dilated to 4.1 m.m. on an average at the end of 30
minutes. The range of phpillary size before the instillation was
2 to 3 m.m. and it became 3 to 6 m.m. after the instillation. The

average change iIn size was 2 mem. with a rangé of 1 to 4 nm.m.

Maculoanaeshhetic Casess In these cases the average size of
the pupil before Homatropine was 2.2.m.m.+0.20. After the insti-
llation &f the drug they dilated to 3.7 m.m. on an average at the
end of 30 minutes. The range of pupillary size before the insti-
llation was 1 to 3 m.m. and it became 3 to 5 m.m. after the drug.

The average change in size was 1.5 m.n. with a range of 0 to 3m.m.

There was no difference between the right and the left pupl-
llary size in any individual in any of the three groups.
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COMPARISON AMONGST THE GROUPS.
There was no difference either before and after the insti-
llation of Homatropine amongst any of the groups when compared with

each other.

HISTAMIIE TRIPLE RESPONSE

Table No: 7 Showimng average time for Maximum response and Average
size of the Wheal. (Please Refer to Appendices Nos 11 to 15

TYPE AVERAGE TIME FOR AVERAGE SIZE OF THE WHEAL.

MAXIMUM RESPONSE
: 7.1 m1n+ 004 17.8”.77 MsMa
NORMAL (2 to 15 ) (13 to 22)
10.1 minx1.37 17.330.89 m.m.
"LEPROMATOUS ( 3 to 15) {13 to 22)
9;7ﬂ'44 i . 1606*1!09 MeMe
MACULOANAESTHETIG2 to 15) " (9 to 22)
(NORMAL SITE)
7.1nin.x1.,61 ) 14.001'0.8 WS,
MACULOANAESTHETIC (1 to 15) (11 to 18)
( AT THE PATCH)

Normal Personss The net change in the size of the wheal is 10.1 m.m.
In these perons 7.1 mimutes was the average time for the formation
of wheal to the maximum sige. The average size of the wheal was 17.8
m.m. with 8 range of 13 to 22 m.m. The distribution of people along
with time to give maximum response was dlscrete and only 4/10

people showed the maximum at 3 minutes, while the rest were dist-

ributed from a range of 2 to 15 minutes.




Lepromatous Persons: The net change in the sige was 9.6m.m. The
average time to attain maximum sige was 10.1 minutes. The average
size was 17.3 m.m. with & range of 13 to 22 m.m. Here 7/10 peopie
showed maximum response at 10 minutes.

culoanaesthetic Personss (Nbormal Site)s The net change in the
size was 8.6m.m. The average time for Maximum sige was 9.7 minutes.
The average size was 16.6m.m. Here 7/10 people showed maximum response

at 10 minutes.

Maculoanaesthetic Pereens(At the site of Patch)The netf change in

the size was 6.6, m.m. The average time for maximum size was 7.1
minutes. The average size of the wheal was l4m.m. with a range of
11 to 18 m.m. 6/10 people showed maximum response, at 5 minutes,

while the rest were dlstributed: discretely over the time perilod.
COMPARISON AMONGST THE GROUPS.
(P-lease refer to the graphs on the Opposite Page¥ p-éﬁ)

Rate of Formation of Wheal:It can be seen from the graph that the
wheal formation was faster in Normal, then in L.L. and in M.A. at

Normal site. But it was least in the patch of M.A.

Colo of the Wheal : The colour was mahogany red in all the persons.

Size of the Wheal: It 1s evident form the graph and statistical




N

analysis that the size of the wheal differed from each other in
all the groups when compared with each other. It is maximum in
Hormal Persons, Next to that im in L.L. The 3rd Rank waa of M.A.
at Normal site and the least was at patch of M.A. site.

SWEAT FUNCTION TEST.

(Please Refer to Appendix No 16)
Sweat Response was graded as nil to+4 depending upon the

degree of sweating as usually seen. Here the No. of individuals
of one type shwwing the same grades of'reSponse arc grouped Into
one group at the given interval of time namely 5, 10, 15, and 30
minutes. then the results are compared by Chi-Square test. The

results are as follwwing.

Normal Personss All the persons sweated with in 5 minutes of
the injection. The response was complete in 9/10 persons within
10 minutes. Only 3 persons sweated upto+3. Nobody sweated upto

+4, There was no sveat in seven persons at the end of 30 minutes.

Lepromatous Pérsonss The secretion of sweat started only in
seven patients withih 5 minutes. The rest three dld not sweat upto
10 minutes. One patient 4id not sweat at all upto 30 winutes. 3

Persons sweated uptol+3 while only one sweated upto +4.
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Maculoanaesthetlc Persons(Normal Sites):The sweat occured
in 8/10 patients within 5 minutes after: the injection. It reached

its maximum only upto +2 within 10 minutes, only in two cases. At
fifteen minutes 8/10 were with+l sweat. At the end of 30 minutes

there was no sweat in 4/10 cases. One person did not swaet at all.

Maculoanaesthetic Persons ( At the site of Pabéh):The onset
of sweat profluction was vdry slow. At five minutes only seven persons
sweated upto +1. One patient didnot sweat at all, upto thirty minutes.
At the end of 10 and 15 minutes the maximum &i2e reached was+2 in
four patients. At 30 minutes 3 patients did not havé any sweat at
all.

COMPARISCN ALNONGST TH& GROUPS.

The degree of sweating did not differ in maculoanaesthetic

cases at the two sites viz. Normal and Patch.

Similarly there was no difference between L.L. and Normal

Persons.

But there was a significant difference as per following in

oother comparison.

The degree of sweating was most in Normal and Lepromatous,
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Next was Maculoanaesthetic Cases at Normal Site and the least

was at the site of Patch of Maculoanaesthetic Cases.

EFFECT OF ADRONALIN. 0O BLOOD PR.:SSURE,

(Please refer to Graphs on the Opposite page for Comparison
of Effects of Injection of Adrenallne, Valsalva's Manosuver
and Cold Poressor Test onnBlood Pressureand Pulse Rates.)
Normal Persons: The systolic pressure rose significantly higher
at the end of 10 minutes but not after 20 minutes of the injection,
to the extent of 10.2 m.m. of Hg with a range of =16 to+30 at thn
minutes, While at the end of 20 minutes the range was -10 to+20.
But there was no change in diastolic pressure. Similar was the
case with pulse pressure and mean pressure. The pulsc rate also did

not change.

Lepromatous Casess Here there was no significant change at
all in any of the parameters evemnat probability of 50%.

Maculoanaesthetic Cascs:The systolic pressure fell significant-
ly lcover at 10 and 20 minutes after the injection, The fall produce-
d was -¥8 and =-13.8 respsectively. Similarly was the decreased in
diastolic which was to the extent of =-20 m.m. of Hg and ~12 w.m. Hg

respectively. But what was more evident was feeling of giddiness

S

-




prdduced by the drug Adrenaline in 4/10 patients in this group.
Obviously the mean pressure was also decreased to the extent of

- 17.3 and ~7.6 m.m. of Hg. But there was no change in Pulse pressure
gnd Heart Rate.

COMPARISON AMONGST THE GROUPS.

Systolic Pressure; The comparative results were the same at
10 and 20 minutes. In Normals therc W#as a rise in Systolic pressure
while in Lepromatous thers was no chagge at all. In Maculoanaesthe-

tic there was fall in pressure on the contrary.

Further, in Lepromatous 3/10 patients did not show any change
at all at 10 and 20 minutes after the injection. While in Maculoane
aesthatic 9/10 padients showed a defimite fall Below their basal

readings, vhich 1is quite significant.

Diastolic ProssuresHere in Normgl persons there was a rise °
whlch was not significant from rise in Lepromatous Cases. But in
Maculoanaesthetic cases there was a fall in pressure and.thus the
results of Maculoanaesthetic differ from Lepromatous and Normal
groups. This vas the position at 10 as well as at 20 minutes.

Pulse Pressure: The puléé pressure changes dlffered from each
other in that In Maculoanaesthetic thers was a widening of pressure

at 10 and 20 minutes while in Normal*and Lepromatous there was
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shortening. The shortening was not different at 10 minutes between
Lepromatous and Normal but i1t was more of in Lepromatous at 20

minutes.

Mean Pressures At 10 minutes theege vas a rise in mean pressure
in Normal while in Leproamtous therc was a small fall in it vhich
vas considerably different than the remarkable fall in Maculoanaes-

thetic.

While at 20 minutes in all the three groups there was a reduct-

lon in pressure which was not significantly different from each

other amongst the groups.

Pulse Rate: The change in pulse mate did not differ in Normal
and Lepromatous cases although both showed Tachycardia at 10 and
20 minutes. The tachycardia being more at 10 and lesser at 20
minutes. But the Maculoanaesthetic Cases showed Brad&cardia at
10 and 20 minutrs and thus the pulse rate differed from rest of the
groups. Heart:?.: this group differd very much from heart rate of
Hormal at 10 minutes but was not so at 20 minutes. When compared
with Lepromatous thé change produced was not singificantly different
at 10 minutes but it was significant at 20 minutes.
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APPENDIX No, 1 - Showing age, weight & height of the volunteers who have undergone this

study.
NORMAL LEPROMATOUS MACULOANAESTHETIC
- ——— ————— e T
Age Weight Height Age Weight Height Age Weight Height
25 45 165 24 42 162 29 45 168
25 47 150 25 51 176 24 41 168
24 48 170 28 48 170 25 43 165
21 45 160 22 47 163 24 48 165
30 62 160 29 45 158 29 47 162
24 58 175 24 43 164 25 43 150
24 58 170 25 42 162 22 42 166
28 55 165 21 43 162 25 46 168
30 53 165 32 49 165 25 51 164
24 49 158 35 16 160 22 42 162
Age ¢ It is expressed in years as the number of completed years at the last birthday,

Weight; is expressed in Killograms and Heigﬁt in Centimeters,



APPENDIX No., 2 = Basal Pressure and Pulse rate in Normal, Lepromatous and Macubanaesthetic

Groups.
NORMAL o S LEPROMATOUS : o MACULOANAESTHETIC
. .

s D P. P. PQ R. , S . D P. P. P. R. S D P. P. . P. R.
110 80 30 107 90 60 30 79 110 80 30 94
105 84 22 75 120 90 30 115 108 92 16 130
120 90 30 76 120 79 41 103 96 70 26. 100
110 81 29 83 110 68 42 88 118 71 47 68
118 79 36 90 = 88 59 29 94 110 78 32 125
110 91 19 88 80 49 31 88 100 78 22 75
111 79 32 75 105 80 25 94 110 80 30 107
114 95 19 114 109 71 38 120 112 78 34 111
125 110 15 94 90 68 22 100 110 80 ‘30 97
114 94 20 75 110 70 40 88 145 90 55 125

M

§ 113.4 88.3 25,1 87.7 102.2  69.4 32.8 96,9 111,9 79.7 32.2 103.2
N

g £ 0.57 0,99 + 2.2 + 4.4 £ 4.5 + 4.4 + 2.1 #4.1 4+ 4.16 4 2.20 % 3.60 + 6.8
NOTE: = S <« denotes Systolic Pressure D -~ denotes Diastolic Pressure

P.P.«denotes Pulse Pregsure P.R. - denotes Pulse Rate




APPENDIX No, 3 = Valsalva'zs Manoeuvre In Normal Persons
SYSTOLIC DIASTOLIC PULSE PRESSURE » PULSE RATE
B D.VeMe A.V.M, B D.V.M., A.V.M. B D.VeMe A.V.M,. B DeVeMe AeVaeMe
110 140 110 80 _126 80 30 14 30 107 Q0 88
105 161 109 84 154 86 21 7 23 75 100 €7
120 145 120 90 130 90 30 15 30 76 120 69
110 140 120 81 125 100 29 15 20 83 - 79 80
115 210 120 79 170 70 36 40 50 90 131 75
110 140 115 a1 131 93 19 9 22 88 128 64
112 155 120 79 140 82 32 15 38 75 83 66
114 150 110 95 130 a0 19 20 20 114 150 90
125 148 123 110 130 105 15 18 18 94 114 84
114 143 110 94 137 85 20 11 25 75 83 66
§3113.4 153.7 115.7 88,3 137.3  88.1  25.1 16.4  27.6 87.7 107.8 74.9
N
§ 4+ 0.57 +2,10 + 2.0 + 0,99 +1.40 + 3,3 4+ 2.2 + 2.9 + 3,10 + 4.4 £ 7,73 4+ 1,55
NOTE: - "B" denotes Basal
"B,V.M.,® denotes During Valsalva‘'s Manoeuvre

“A .V.M Y "

denotes After Valsalva's Manoeuvre



APPENDIX NO, 3=A = %%nge produced in Basal Parameters due to Valsalva's Manoeuvre in Systolig
Diastolic, pulse pressure and pulse rate in Normal Persons,

SYSTOLIC DIASTOLIC PULSE PRESSURE .. PULSE RATE
- B - B-D.V.M, BeA,V.M,
30 46 - 16 - 17 - 19
56 70 - 14 + 25 - 8
25 : 40 ' - 15 + 44 - 7
30 44 - 14 - 4 - 3
95 o1 - + 4 + 41 - 15 -
30 40 - 10 + 40,5 - 24
44 : 61 ~ 17 + 8 - 9
36 35 + 1 + 36 - 24
23 ) 20 + 3 + 20 - 10
34 43 - 14 + 8 - 9
§ 40.3 49.8 - 10 | + 10.5 - 10.4
N ‘ , ' ' _
s t8 + 6,34 s 2.3 + 5.65 + 3.39

NOTE: = The sign (+) Plus denotes widening of pulse pressure and Tachycardia
- The sign (~) Minus denotes shortening of Pulse Pressure and Bradycardia



APPENDIX No. 4 « Valsalva's Manoeuvre in Lepromatous Cases,

-

SYSTOLIC DIASTOLIC PULSE PRESSURE DULSE RATE
» B DQVCM. AOVQM. B DOVOMQ AQVOMQ B Docho A.V.M. B D.V.M. A.V.M.
90 129 90 60 100 60 30 29 30 79 75 19
120 130 120 90 110 90 30 20 30 115 100 100
120 158 110 79 130 65 41 28 45 103 107 100
110 144 105 68 114 60 42 30 a4 88 100 83
88 100 90 59 81 60 29 19 30 94 100 88
80 120 81 49 100 55 31 20 26 88 136 94
105 130 110 80 120 80 25 10 30 94 115 88
109 110 95 71 90 73 38 20 22 120 112 100
90 100 90 68 90 63 22 10 27 100 83 94
110 120 110 70 100 70 40 20 40 88 150 97
M
E102.2 124.1 100.1  69.4 103.5  67.6  32.8 20.6  32.4  96.9 107.8. 92.4
N
2‘—*— 4.5 £5.8 £3.94 +4.4 4.8 £3.40 +2.1 2,2 2,46 +4.1 +7.1  +2.37
NOTE: = - 9B" denotes Basal

"DV.M.” denotes during Valsalva's Manoceuvre
YA V.M. " denotes after Valsalva's Manoceuvre



APPENDIX No. 4«A «~ Changes produced in Basal Parameters due to Valsalva's Manoceuvre in
Lepromatous Cases,

SYSTOLIC DIASTOLIC PULSE PRESSURE PULSE RATE |
- T T e, A,
39 40 - 1 - 4 0
10 20 - 10 ~ 15 - 15
38 51 - 13 o+ 4 -3
24 46 .12 +12 - 5
12 - 22 . - 10 + 6 - 6
40 51 - 11 + 48 + 6
35 25 - 20 + 21 - 6

1 19 - 18 - 8 - 20.5
10 22 - 12 - 17 - 6
10 30 - 20 +62 + 9.5
M . : . )
g 21.9 - 32.6 - 12,7 + 10,9 - 7.6
: + 4.7 " +4.1 + 137 + 8.2 £ 1.7

NOTE: ~ The sign {+) plus denotes widening of pulse pressure and Tachycardia,
The sign (-) minus denotes shortening of pulse pressure and Bradycardia,



APPENDIX No., 5 « Valsalvats Mancoeuvre in Maculoanaesthetic Cases

SYSTOLIC DIASTOLIC PULSE PRESSURE PULSE RATE

B DuVuM. ANV.M. B D.V.M. AWM. B D.V.M. A.V.M. B DV, A.V.M,
110 115 110 80 105 80 30 10 30 94 94 78
108 121 110 92 111 %0 . 16 10 20 130 112 115

96 110 91 70 90’ 70 26 20 21 100 88 100
118 130 110 71 120 78 47 10 32 68 75 85

110 155 110 78 130 80 32 25 30 125 143 111
100 110 100 78 90 78 22 20 22 75 88 97
110 135 110 80 i20 80 30 15 30 107 125 103
112 140 110 78 121 70 34 19 30 111 85 107
110 120 110 80 110 80 30 10 30 97 112 85

145 185 140 g0 148 90 55 47 50 125 136 125

111,9 132,.1 110.1 79,7 114.5 79.6 32,2 18.6 29,5 103.2 105.8 100.7

oetn | LU

i+

4.16 + 7.51 4 3.87 + 2,20 +5.57 + 2,12 % 3.60 # 3.59 + 2.66 % 6.60 + 7.38 # 4.66




APPENDIX No, 5-A « Changes produced in Bssal Parameters due to Valsalva's Manoeuvre in
Maculoanaesthetic Cases,

SYSTOLIC DIASTOLIC PULSE PRESSURE PULSE RATE -
e — e e e e e oo e T U T T SN
B-D .,V M, BeAJV M,
5 25 - 20 0 - 16
13 19 - 6 - 17 - 15
14 20 - 6 - 12 (8]
12 49 - 37 + 7 + 17
45 N 52 - 7 + 18 - 14
10 12 - 2 + 13 + 22
25 40 - 15 ¥ 18 - 4
28 43 - 15 = 25 - 4
10 30 - 20 + 15 - 12
40 58 - 8 4+ 11 0
g 20.2 34‘8 - 13.6 -+ 2’8 - 2.8
S
B + 4.27 + 4.96 +  3.25 + 4.06 * 3.04
NOTB: 1, The sign (+) plus denotes widening of pulse pressure and Tachycardia,

2. The sign (-) minus denotes shortening of pulse pressure and Bradycardia,



APPENDIX No., 6 « COLD PRESSOR TEST « Cold Sensitivity in Leprosy Cases and Pain Thre-
shold in Pain Intolerance in all the persons.

wln | 2w R

SENSITI-VITY NORMAL LEPROMATOUS MACULOANAESTHETIC
Le L. M. A, Pe T, P. I. P. T, Pa I. P. T. P. I.
10 3 10 32 20 55 45 325
13 5 10 "~ 30 20 225 35 600
1 15 10 i8 25 600 30 600
2 is 25 60 20 140 120 - 435
12 8 25 20 30 120 50 600
2 25 15 25 15 75 35 480
15 7 25 45 - 35 , 300 180 360
25 7 5 25 75 600 18 200
10 ‘ 15 10 25 - 45 600 40 185
5 3 1o 3s - 60 250 10 135
9.5 10.3 14.5 31.5 34.5 296.5 5643 393

+ 2,32 + 2,21 + 2,40 +1.89 + 1.48 + 1,14 + 2,28 +4,21

NOTE: « All the readings are in seconds, ,
.. L. = Lepromatous Cases P, I. « Pain Intolerance
M. A. = Maculoanaesthetic Cases P, T. « Pain Threshold



APPENDIX No., 7 « Cold Pressor Test «~ B. P, and Pulse Rate in Normal Persons.

SYSTOLIC DIASTOLIC PULSE PRESSURE PULSE RATE
BASAL DURING BASAL DURING BASAL DURING BASAL DURTHNG
TEST TEST TEST TEST

110 150 80 140 30 10 107 100
100 164 84 156 16 8 75 100
120 154 90 142 30 12 76 86
110 150 81 140 29 10 83 88
114 156 79 140 35 16 90 100
110 150 o1 142 19 8 88 125
110 170 79 150 31 20 75 75
108 160 95 150 13 10 114 145
130 152 110 140 20 12 94 136
110 150 94 138 16 12 75 118

M

B o112.2 155.6 88.3 143.8 23.9 11.8 87.7 107.3

N .

3 +2.52 +2.21 +3.12 + 1,90 + 2,23 +1.17 + 4.42 +7.23




APPENDIX No, 7-A « Changes produced in Basal Parameters during Cold Pressor Test
{Normal Persons)

SYSTOLIC DIASTOLIC PULSE PRESSURE PULSE RATE
40 60 20 | - 7
64 62 8 + 25
34 52 18 + 10
40 59 : 19 + 5
42 61 19 + 10
40 51 | ‘ 11 + 37
60 71 11 0
52 55 » 3 ' + 31
22 30 8 + 42
40 | 44 4 + 43
= ,
H 43,4 55,5 12,1 + 203
N |
2 +3.87 . 4 3,92 + 1,81 +8.42

NCTE: -~ Tﬁe sign (+) plus denctes Tachycardia,
The sign (=) minus denotes Bradycardia,



APPENDIX No. 8 « COLD PRESSOR TEST - B, P, and Pulse Rate in Lepromatous Cases

SYSTOLIC “DIASTOLIC FULSE PRESSURE PULSE RATE
BASAL DURING BASAL DURING BASAL DURING BASAL DURING
TEST TEST TEST TEST
90 120 60 100 30 20 79 83
120 140 90 120 30 20 115 107
120 138 79 72 a1 66 103 93
110 130 68 85 a2 45 88 50
88 100 60 60 28 40 94 83
80 100 49 70 31 30 88 88
110 140 95 130 15 10 94 100
109 110 71 80 38 30 120 115
90 90 68 70 22 20 100 88
110 120 80 110 30 10 88 107
M
X 102.7 118.8 72 89.7 30.7 29.1 96.9 91.4
N
: ,
B X 4.54 + 5.79 + 4.49 # 7.57 + 2.07 + 5.96 + 4.06 +5.78




APPENDIX No, 8«A « Changes produced in Basal Parameters during Cold Pressor Test
{Lepromatous Cases)

SYSTOLIC DIASTOLIC PULSE. PRESSURE PULSE RATE

30 40 - 10 + 4
20 : 30 - 10 - B
18 -7 + 25 - 10
20 17 + 3 - 38
12 | o + 12 - 11
20 | 21 - 1 o
30 35 - 5 + 6
1 9 - 8 - 5
. 2 - 2 - 12
10 - 30 =20 | + 19

- .

E 16,1 : 17.7 B Y - 5.5

N

;3 +3.,28 + 5.1 + 4.6 + 2,81

NOTE: - 1. The sign (+) denotes widening of pulse pressure and Tachycardia.
2. The sign (-) denotes shortening of pulse pressure and Bradycardia

and fall in Diastalic pressure.



APPENDIX No, 9 « COLD PRESSOR TEST - B, P. and Pulse Rare in Maculoanaesthetic Cases.

SYSTOLIC DIASTOLIC PULSE PRESSURE FULSE RATE
BASAL DURING BASAL DURING BASAL DURING BASAL DURNG
TEST . TEST TEST : TEST
110 110 80 90 30 20 94 83
108 100 92 90 16 10 130 125
96 102 70 90 26 12 100 100
118 118 71 110 a7 8 68 83
110 120 78 78 32 35 126 125
100 130 78 110 22 20 75 79
110 110 80 90 30 20 107 100
112 118 78 92 ' 34 26 111 115
110 160 80 100 30 60 97 100
140 140 90 110 55 30 125 166
- ,
E o 111.4 120.8 79.7 96 32,2 24.1 1032.3 107.6
g +3.73 + 5.80 + 2420 + 3.48 + 4,79 + 4.83 4 6.63 +8.35




APPENDIX No, 9-A ~ Changes produced in Basal Parameters during Cold Pressor test,
(Macubanaesthetic Cases).

VSYS’I‘OLIC DIASTOLIC PULSE PRESSURE FULSE RATE
o 10 - 10 -11
8 - 2 - 6 - 5
6 20 - 14 . 0
o) 39 - 39 + 15
10 o + 3 - 1
20 32 - 2 + 4
0 10 - 10 - 7
6 14 - 8 + 4
50 20 + 30 + 3
o 20 - 25 + 41
g 11'0 16.3 — 8&1 + 403
g + 5,18 + 4,06 + 5.77 + 4,52

NOTE: =~ 1. The sign (+) plus denotes widening of Pulse Pressure and Tachycardia.
2. The sign (~) minus denotes shortening of Pulse Pressure and Bradycardia
and fall/in Diastolic pressure,




APPENDIX No, 10 = Effect of Homatropine on Pupillary size in all the three groups.
(At the end of 30 Minutes).

MNO RMATL, LEPROMATOUS MACULOANAESTHETIC
BASAL, FINAL BASATL FINAL BASAIL FINAIL,
1 5 2 6 2 4
2 3 2 4 2 4
2 4 3 4 2 5
2 3 2 3 3 4
3 6 2 5 2 4
2.5 4 2 5 2 3
2 4 2 4 2 3
2 4 2 3 3 4
2 3 2 3 3 3
2 3 2 4 1 3
M
;"‘; 2.05 3.9 2.1 4,1 2.2 3.7
N
3 + 0.16 +0.31 + 0.1 + 0.1 4+ 0.20 + C.21

x
%

#,

The final reading denotes the size of the pupil at the end of 30 minutes after
the instillation of Homatorpine in both the eyes, There is no difference
between the pupillary diameter of both the eyes hence the average of the
readings is taken in m.m.



APPENDIX No, 10-A -~ The increase in size of the pupil by Homatropine

NORMAL LEPROMATOUS MACULOANAESTHETIC

4 4 2
1 2 2
2 1 -3
l i 1
3 3 2
1.5 3 i
2 2 1
2 1 1
1 1 (o]
1 2 2
M
E 1.8 2.0 1.5
A
N _
2 5 46




Appendix No: 11
Histamine triple response in Normal Persons
The size of the WEEAL EXPRESSED IN m.m,

ZERO MINUTE ONE MINUTE : TWO MINUTE : THREE MINUTE : FIVE MINUTE : TEN MIN, :; FIFTEEN MINUTI

8 9 11 12 13 16 19
7 10 13 18 _ 18 ‘18 18
8 8 16 : 16 18 18 .18
8 14 14 18 19 20 20
8 10 10 18 18 18 18
9 11 13 14 i8 18 18
7 11 16 16 | 16 16 16
6 6 12 12 12 16 16
7 7 11 13 13 13 13
9 12 ' 16 18 18 20 22
7.7 9.8 13,2 15.5 16,13 17.3 17.8
S.E.: » 0.3 * 0,75 . 0.7 + 0.81 4 0.9 + 0.67 + 0.77

The figure which is underlined denotes the maximum size attained at the
corresponding time,

The average time for maximum size is 9.1 minutes + 1.04

6 /10 People showed maximum response by 5 minutes.
NOTE:- The readings of all the tables from table No, 11 to 15 are in millimeters.,
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Histamine triple response in
" Lepromatous Cases,
The size of the WHEAL IS expressed in m.m,

ZERO MINUTE : ONElMINUTE + TWO MINUTES : THREE MINUTES : FIVE MINUTES: TEN MINUTES : FIFTEEN MIN.

8 9 9 13 13 19 17
6 7 12 10 13 VO 14
7 845 | 12 12 12 14 15
8 8 16 14 14 17 ‘ 17
8 14 18 13 21 22 22
8 12 10 1g 18 18 18
7 9 13 | 12 14 16 18
9 12 12 13 13 13 13
8 10 13 13 13 18 21
8 11 11 12 14 18 18
7.7 10.0 12.6 13.5 14,5 16.9 17.3
10.26 +  0.69 + 1.1 +  0.82 +  0.88 + 0.86 +  0.89

The figure which is underlined denotes the maximum size
which;ﬁattained at corresponding time,

The average time for maximum size is 10.1l. minutes + 1.37
At 10 minutes 7/10 showed the maximum response.,



Appendix Nos 13
Histamine Triple Response in Maculoaneesthetic Cases
(Normal Site) Size of the WHEAL is expressed in MM,

ZERO MIN,: ONE MIN : T™WO MIN : THREE MIN : FIVE MIN, : TEN MIN, : FIFTEEN MINUTES

1o 11 11

16 16 16

15 15 18 20 20 20

12 13 20 - 20 20 22 22

7 K o 10 12 16 16

8 " 10 12 14 14 16 16

7 ‘11 13 13 16 18 18

8 9 11 12 14 14 16

8 8 9 12 12 14 15

7 7 9 9 9 9 9

6 6 7 10 10 14 18

Mean:8 8.0 5.6 11.6. 11,8 14.3 15.9 16.6
S.E.+  0.51 4+ 0,85 + 1.1 + 1.18 + 1,19 4+ 1.30 + 1,09

The fiqure which iz underlined denotes the maximum size attained at the corresponding time.
The average time for maximum size is 9.7 minutes + 1,44
At 10 minutes 7/10 people showed maximum response,



Histamine triple response in Maculoanaesthatic Cases
(At the site of Patch) size of the wheal expressed in m.m.

B8ERO MINUTE ¢ ONE MIN, T™WO MIN, 3 THREE MIN, ¢ FIVE MIN, ¢ TEN MIN, ¢ PIFTEEN MIN,

8 10 11 | 11 ' 18 18 | 12
7 12 12 12, 12 12 12
6 9 2 12 12 12 12
6 9 10 12 12 / 12
8 10 12 14 14 14 14
7 11 13 18 18 18 18
8 9 11 12 14 14 16
8 8 9 12 12 13 13
7 8 10 10 11 11 11
8 8 8 11 11 14 14
Means 7.4 9.1 10,7 11.7 | 13,1 13.6 14.0
S.E. # '0.27 30.55 T C.52 T 0.39 * 0,69 ¥ 0.67 + 0.80

The figure which is underlined denotes the maximum size attained at the
corresponding time,
The average time for maximum size is 7.1 minutes + 1,61

6/10 people showed maximum response upto 5 minutes,
8/10 people showed maximum response upto 10 minutes,




APPENDIX No, 15 - The net enlargement in the size of the wheal at the end of
30 minutes,

NORMAL, LEPROMATOUS MACULOANAESTHETIC  MACULOANAESTHETIC
(AT NORMAL SITE) (AT THE SITE OF DPATCH)
11 9 8 10
11 8 11 -5
10 8 10 6
12 9 9 ' 6
10 14 8 . 6
9 10 11 11
9 11 8 8
10 4 7 | 5
6 13 2 4
13 10 12 6
M
g 10.1 9.6 8.6 6.6
N .
g +0.60 +0.88 +£0.89 +0.76




APPENDIX No. 16 « SWEAT FUNCTION TEST - {Degree of sweating in No. of Individuals)

TYPE OF CASE TIME o + ++ et e
UMINUTES) . _ |

5 o 7 3 o o)

NORMAL 10 1 3 3 3 o
15 2 2 4 2 0

30 7 2 1 o 0

5 3 3 2 2 0

LEPROMATOUS 10 3 o 4 3 o
15 1 1 5 3 o

30 1 4 3 1 1

5 2 8 o o o

MACULOANAESTHETIC 10 1 7 2 0 0
(NORMAL SITE) 15 ) o 1 o o
30 4 6 0 0 0

5 3 7 o o 0

MACULOANAESTHETIC 10 1 5 4 0 o
(AT THE SITE OF P-ATCH) 15 1 5 4 o °
30 3 6 1 o o




Efrect Oor Adrenaline on B.P.& Pulse Rate in Normal Persons.

SYSTOLIC s+ DIASTOLIC - s MEAN PRESSURE s PULSE PRESSURE 1t PULSE RATE EIN THOAYT OQ”\AE@

B : 10min : 20min : B : lOmin s 20min : B s 10min : 20min : B : 1Omin : 20min 3 B : 1Omin :20min

110 110 110 80 80 80 95 95 95 30 30 30 107 75 83
110 110 110 80 80 80 95 95 95 30 30 30 75 68 60
120 140 130 90 120 110 105 130 120 30 20 20 100 100 80
110 120 110 80 100 80 95 115 95 30 20 30 93 125 125
104 110 110 78 70 70 96 90 90 36 40 40 90 107 88
110 130 130 90 110 110 100 120 120 20 20 20 88 125 110
110 140 110 78 120 80 94 130 95 32 20 30 75 75 75
108 110 108 90 g2 90 99 101 99 18 18 18 114 107 112
130 114 120 110 90 90 120 102 105 20 24 30 94 115 94
110 140 110 88 100 88 99 120 99 22 40 22 83 83 83

IAN: 113.2 123.4 114.8 864 96,2 87.8 998 109.8 91,4 26.8 26,2 27.0 91.8 98 91

E.y X > E @ = @ 3 + + + * 1t + + .

2.16  4.11  4.69 3.09 5.40 7.28 2.48 4.74 4.40 1.96 2.66 2.11 4.0 6.71 S5.77




Changes produced in Basal Parameters after the injection of
Adrenaline in Normal Persons. '

SYSTOLIC . DIASTOLIC ¢ PULSE PRESSURE ¢ MEAN PRESSURE 3 PULSE RATE

10min : 20min : 1Omin ¢ 20min :1Cnin s 20min 3 1Omin ¢ 20min 1 1lOmin : 20 min

0 0 o o0 o o o o - 32 - 24

o} o] o o} o o o o - 7 - 15

+ 20 + 10 + 30 + 20 + 10 - 10 + 25 + 15 0 - 20

+ 10 0 + 20 0 =10 ) + 20 o + 32 + 32

- 4 - 4 - 8 - 8 + 4 + 4 -6 - 6 + 17 - 2

+ 20 + 20 + 20 + 20 0 o + 20 + 20 + 37 + 22

+ 30 0 4 42 + 2 =12 - 2 + 36 + 1 o (o)

+ 2 ) . 2 o o o + 2 o - 7 - 2

- 16 - 10 - 20 - 20 4+ 4 + 10 + 18 + 17 + 21 o

+ 30 0 + 12 + 12 4+ 18 0o + 21 (o) o o

AN: + 10.2 + 1.6 + 9.8 2.6 «~ 0.6 4 0.2 + 13.6 4+ 4.7 4+ 6.1 - Owd
E.: 4.63 2.5 5.88" 3.92 2.77 1.54 4,31 2.84 2.40 5.47

Note:s- _(1) The Sign (+4) denotes increase in pressure and Tachycardia,

(2) The sSign (=) denotes decrease in pressure and Bradycardia,



- Etftect Of Adrenaline on B.P.and Pulse Rate in Lepromatous Cases.

SYSTOLIC : DIASTCLIC ] MEAN PRESSURE PULSE PRESSURE t PULSE RATE EiN THWOT ORDES

Bs: 10min : 20min s B lomin ¢ 20min : B s lOmin s 20min 3 B : lOmin s 20mins: B : 1lOmin : 20min

90 100 90 60 70 60 15 85 75 30 30 3 79 75 68
120 120 120 %0 100 100 105 110 105 30 20 30 115 100 100
120 122 110 80 70 60 100 = 96 .85 40 52 50 104 100  1b4
110 98 110 68 50 60 89 74 85 42 52 50 88 125 125
88 90 90 59 60 60 74 75 75 29 o 30. 94 125 125
8o 80 80 49 30 50 65 55 65 31 50 30 88 94 88
110 110 110 80 80 80 95 95 95 30 30 30 94 115 100
110 90 %0 70 60 60 90 70 70 40 30 30 120 100 115
90 80 80 68 60 60 79 70 70 22 20 20 100 94 88
110 120 110 70 50 7 9% 85 90 40 70 40 88 100 100
.102.8 101 99 69.4 63 66  86.2 82 82. 33.4 38,4  31. 97 102.8 101.3

4.56 5.14 4,58 3.75 5.98 4.47 3.99 4.95 4.24 2.09 5.23 5.57 4.07 4.8 5.57




Changes produced in Basal Parameters after the injection of

Adrenaline. (Lepromatous Cases)

SYSTOLIC s DIASTOLIC : PULSE PRESSURE 3 MEAN PRESSURE 11 PULSE RATE

10min : 20min 3 1Omin ¢ 20min t 10min : 20min : 1Omin 3120 min : lomin : 20 min
+ 10 0 + 10 0 o 0 4 10 0 - 4 - 11
o 0 + 10 + 10 = 10 o 4+ 5 o - 15 - 15
+ 2 - 10 « 10 « 20 "4+ 12 + 10 - 4 - 15 - 4 + 10
- 13 0 - 18 - 8 ¢+ 10 4+ 8 - 15 - 4 + 37 -4 37
+ + 2 + 1 + 1 + 1 + 1 + 1 + 1 + 31 + 31
o - 19 + + 19 + 1 - 10 o 4+ 6 o
o o 0 o o o 0 + 21 +
- 20 - 20 - 10 - 10 - 10 + 10 - 20 - 20 - 20 - 5
- 10 - 10 - 8 - 8 - 2 - 9 - - 6 - 12
+ 10 0 = 20 O + 30 o - 5 0 + 12 + 12
AN: -1.8  -3.8 -6.4 -3.4 45.0 42,4  -4.7 -4.7  45.8 +5.3
E.:  3.01  2.25 3.54 1.30 4.02 1.51 2.88 2.3%  5.36 5.7
NOTE: -~ (1) The Sign Plus (+) Denotes rise in pressure and Tachycardia.

(2) The Sign Minus (-) Denotes fall in pressure and Bsadycardia.
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SYSTOLIC ] DIASTOLIC L] MEAN PRESSURE L] PULSE PRESSURE @ PULSE RATE

B i10min : 20min 3 B 3 10min : 20min 2 E 1 lOmin : 20min + B 3 1Omin & 20minet B 3 lOmin : 20 min

110 20 100 - 80 58 64 95 75 82 30 32 6 94 79 715

108 100 100 92 170 90 100 85 95 16 30 10 130 107 125
9% 90 80 70 %0 60 83 70 60 26 40 40 100 88 o4
118 84 96 72 52 76 95 68 86 46 32 20 68 78 7

12 110 78 70 70 98 9 90 32 42 20 125 136 107
100 80 100 78 S8 80 8 69 %0 22 22 20 75 75 75
110 90 80 g0 60- . 60 95 75 75 30 30 30 107 115 107
112 110 9% 78 60 58 95 8 74 34 50 32 111 100 107
110 90 100 80 50 7 95 70 85 30 40 30 97 94 83
140 110 120 % 70 80 115 90 100 50 40 40 125 125 125

EAN: 111.4 95.6 98.6 79.8 59.8 68.8 95.6 77.8 83.7 31.6 35.8 29,8 103.2 99,7 - 96.9

e

,Eot 3.73 3.66 3.48 2.16 2.50 4.47 2.59 2.86 3.60 3.2 2.54 3.16 6.6 6.61 6.40




WIallges proguced 1in basal rvarameters arter tne injection o1 Adrenaline,
(Maculoanaesthetic Cases)

SYSTOLIC : DIASTOLIC ] PULSE PRESSURE MEAN PRESSURE 13 PULSE RATE

10min : 20min : 1Omin ¢ 20 Min ¢ IO min ¢ 20 min s 10 min z 20 min : 1O min 3+ 20 min 1

“20 =10 =22 =16 + 2 + 6 - 20 - 7 - 15 - 19

- 8 - 8 - 22 - 2 + 14 - 6 - 15 - 5 + 23 - 5

« 6 =16 =20 = 30 +14  +14 - 13 - 23 - 12 - 6

-34 =22 =20 4 - 14 - 26 - 27 - 9 + 10 + 3

2 o - 8 - 8 + 10 + 8 - 3 - 4 + 11 - 18

- 20 0 =20 2 - 2 - 20 21 o

“20 « 20 =20 =20 o o - 20 - 20 +

- 2 =22 =18 =20 + 16 - 2 - 10 - 19 - 11 -

-~ 20 =10 =30 =20 + 10 0 ~ 20 - 8 - 3 - 12

=30 =20 =20 =10 - 10 - 10 -~ 25 - 5 o o
EANs -15.8 =13,8 = 20 = 12 +4.2 ¢ 1.8 -17.3 - 7.6 -3.5 - 6.3
.E.s+ 3,74 2.04  1.67  3.84 2.96 3.5 2.25 = 3.92 3.63 2.51

NOTE:- (1) The Sign plus (+4) denotes rise in pressure and Tachycardia.

(2) The Sign minus (~)denotes fall in pressure and Bradycardie.
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Leprosy is a bacterial disease which causes neurological mani
~-festations. So far research workers have studied the peripheral
neuropathies produced by the this disease. But the functional status
of its autonomic counterpart still remains to be unexplored as also

was the central nervous system's manifestations if nay.

It appears from the literature review that the investigations
of Autonomic System was done only in relgtion to local axon reflexes
nanely Histamine Triple Response and Sweat Function test., But a Com-
parative data of this mechanism of function has not been done with

normal persons as is done in our study.

Leprooy is the only tropical disease which has got such a broad
range of clinical manifestations depending upon which various types
have been classifled. So it was necessary to choose extremes of
types of Leprosy namely L.L. (Lepromatous) and M.A. (Maculoanaesthe
-tic) cases to evaluate the difference i1f any between them . The
difrerence between the two endsof the specirum of Leprosy. It is
well known that M.A. cases are prédominantly associated with sensory
changes while L.L. cases are not so. But the evidence irbur studies

shou that even in L.L. the sensation of Cold is affected.

Antonomic nerves pass along with spinal mixed nerves and hence
as described in aims and objectives it is worth investigating auto-
nomic functions with sensory functions by way of a test like cold

pressor test.



~106-

In our studies we have followed the same order of performance
of tests viz. 1. Vélsalva's Manoeuver. 2. Cold Pressor Test.
3. Homatropine in Eyes. 4.Histamine Triple Response.
5.8veat Function Test. 6.Injection of Adrenaline.

This order is followed throughout the study as the change in
order may give different results. For, Example : If cold pressor
test is followed by injection of adrenaline then perhaps the r#sponse

to latter may not be consistent in all the groups and persons.

It is evident from the results that bhe basal blood pressure
and body weight are low in Leprosy cases. This may be duc to the
disease process. As both systolic and diastolic pressures are low
in Leprosy groups but within wider pulse pressure'the cardiae out
-put is normal. Secondly the heart rate did not difier from each
other amongst the groups. The response to different test of sym-
phathetic function of Leprosy group was rather feeble, which infers
that the symphathetic system in Leprosy is affected. ‘

The possibility of vagal hype:tonicity is eliminated as had it
be:n so the increased vacal tone then the patient would have certainly
hyper reacted to Valsalva's Manoeuver and Cold pressor test. Further,
the response to adrenaline is practically negligible in L.L. and is
of hypotensive type in M.A. suggest the symphathetic affection

clearly.
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In Valsalva's Manoeuver one incidental finding in Normal
group was a very haig rise in Systoliq and Diastolic to the extent
of 95 and 91 m.m. of Hg in an indivi@ual. Further, the same person
has shown similar rise in Cold pressor test suggdst his tendency té

develop hypertension.

In both the Leprosy groups there is no chanse in pulse rate at
all either during or after the manoeuver, thus clearly points out
the deficiency or malfunctioning of baroceptors. Further, the fkse
in systolic ahd diastollc pressure are lesser than normal suggests
lack of Vasomotor'tone and dificient lonotropic activity of myocard-
ium. In one M.A. case there is absolutecly no chanke at éll wvhich

clearly denotes the deficit.

It appears that both myocardium and the vasomotor tone hafe
been involved, as if it 1s only one of them, then the compensatory
mechanisms would have restored the pulse pressure within normal
rangze but in this study it was evident %Zhat the systolic and diasto-

lic pressures are low buttthe pulse pressure high,

Further, as mentioned in Handbook of Physiology(1965) and
Campbell probably there is a lesion in the spinal cord in Leprosy
group which is responsible for comparative noh-responsiveness of
autonomic system as in Tabes Dorsalis. As centrally as well as in

hypothalamic region the autonomic system is normal as gvidenced by



—ms-

instillationbf Homatropine in eyes and the casual measurement of
arm ptt body temperature in the Leprosy patients, although the
possibility can not be excluded as their 1s high incidence of

Glaucoma in Leprosy.

The findings of prolonged PR intervad in Valsalva's
Manoeuver as shown by Hurst and Logue(1968) can neither be confirmed
nor contraindicated due to small sizefgample. But there is a definites
Tachycardia in Normal as compared to none in Leprosy groups. This
clearly points out the malfunctioning of central cardio-inhibitory
and/or accelratory mechanisms, along with the deficiency of myo-
cardium as evidenced by smaller systolic tpise in pressure. But hhe
normal restoration of prescure changes after the manoeuveyr suggests
no abnormality with - 1 mechanical part of thoracic cagé related to

manoeuver.

In cold pressor test the obvious finding in M.A. was lack of
sensitivity to cold and a very high threshold to pain and-pain

intolerance. But the results vere also the same in L.L.

Another interesting fact was that in cases uhere there vas
high pain threshold and tolerance, there was a fall Iln dlastolic

pressure. This suggest that the sensitivity to arterioles and/or



capillaries due to direct action of Cold is not changed but it is

only the reflex vasomotor tone that is altered and affected.

The smaller change in systolic and diastolic pressures with no
or only little change in pulse rate once again is in favour of an
- evidence regarding the hypo-reactivity of symphathetic system which
may be due to in this case to lesser release of adrenaline by adrenal
medulla and lesser release of nor-adrenaline by post-ganglionic

adrenergic nerve fibres.

Here also the cholinergic counterpart appears normal as in
some cases there is a bradycardia and fall in diastolic pressure
instead of reverse and the net change in groups being a little

towards Tachycardia and rise in di&}olic pressure.

The complete silence of pulse rate changes also suggest the
hypo-activity of pacemakers and the sensitivity of changd in tempe-

rature of myocardium is also decreased.

The cold sensitivity, threshold and intolerance shouws that
there is no difference between L.L. and M.A. as far as the sensation

of Cold is concerned,

’

‘! .
The above results naturally demands durther investigations.

The organs of Ruffini should also be checked using a hot pressor test.
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Secondly the direect action of Cold on myocardium and pacemakers
could be evaluated by designing a test in vhich a very cold vater
should be adked to drink and the changes in pulse rate skeudd and

blood pressure should be recorded.

Normal volunteers showed a remarkable rise off 43.4 and 55.5
me.m. of Hg in systolic and diastolie, this was greater than that
in study reported by Hines and Brown (1933). In theéir study it was
only 8.Cnm.m. in each.This may be due to the smaller diflerence in
ambicnt temperature and the cold pressor temperature. As in our study

PugNwA/
there wa;ﬂ radient due to a higher ambient temperature.

1t appears from the injection of adrenaline that it uey not be
the poor release of adrenaline or nor-adrenaline from respective sites
in cold pressor test but it may be the lesser sensitivity or abnorm-

ality of Beta-l and Alpha reeeptors with or without hyper-reactivity
of Beat-2 receptors.

The injeetioqof adrenaline did not produce any appreciable change
in pulse rate in any one of the three groups including normal persons.
But it did produce a rise in systolic In Normals, this suggests a
dosc of 200mecg was suf 'icient to produce at least a stimulation of
myocardium though not of peripheral resistance. But vhat vas more
interesting is a remarkable fall in systolic as well as in diastolic
in M.A. This shows a phenomenon which is something parallel to Dale's
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Vasomotor reversal.lt may be due td either lack of sensitivity of
Alphhreceptors as if a physiological alphi blockade or oversensie
tivity of Beta-Z receptors or both. Further, therevmay be hypo-acti=-
vity of myocardium due to abnormal or hyposensitivity of Beta~l re=-

ceptors.

One of the most fascinating findings of the s#udy was that
4/10 patients in M.A. group felt giddy due to adrenaline whichlis
clearly as a result of remarkable fall of QB and 20 m.un. of Hg in
systolic'and diastolic pressures respectvely. This. finding 1is of
therapeutic significance and needs a greater evaluation. It would
be rewarding to inject phenplephrine or nor-adrenaline and cxplore
whether there 1s a rise which will be of course dque to selective
Alpha stimulation or no chanre at all which will sugsest a Beta-

affection.

In L.L. there was no change in any of the parameters which of
course may be due to ineffectivd dose of the malfunctioning of
receptors. Responsc to adrenaline in L.L. cases as compared to ghat
in M.A., tlearly delineates the difference between the two forms

of the same disease.

The evidence about the normal parasymphathetic activity is

produced by a absolutzly normal response in all the three groups




td instillation of Homatropingf Hot only the response was normal
but even the initial size of the pupils were almost the s~me and with

-out any after symptoms in any of the three groups.

‘Thus from the overall view of all the above tests it appears
that it is the symphathetic system that is markedly affected. It is
the symphathetic pazt which is hyporeactive to various stimuli,
Therecappears to be no apparesnt reason for the selective affection
of symphathetic except that the fibres of this system are more
peripherally spread along voth mixed spinal nerves. It is well known
fact that in Leprosy the peripheral sensory nerves affected hence 1t
is the anatomical distribution which has affected symphkathetic

morc thaniits counterpart.

8o far much vork has not been done on Histamine triple response
test on dark skin people and nothing has been said about the wheal
so formed. In our study the ratc of formation of wheal was véRy
slovw in pa%ches of M.A. as compared to rest of the three varieties.

Further, thorate of fo:mation of wheal and its size runs parallel.

Rurther as pointed out in Cold pressor test about.the arteriolar
dilatation it appears that the findinss of Lewls(1927) that the
arteriolar dilatation is reflected alone by the flare needs re-

orientation. What is evident from our study is that it is also the
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vheal which governedlby the nerve fivres and not just the capilla-
ry dilatation only. Thus the size of the wheal should be the eriterion

of assessing the local gxon reflex than the Tlare alone as it is a

subjective index.

)

The colour of the wheal produced did not differ from group to
group and it was mahogany red suggesting the active participaéion
of arterioles. Had it been capillaries it whould have certazinly
turned its colour to bluish tinge at least in Normals for in Normals
the responsc vas faster and the time of observation of the vhesl 1s

15 ninutes in each of. the cases.

The lescer response to Histamine in M.A. cases at the site of
patch could be due to the fadt that the receptors are degcnerated
or that there 1ls a partial fibrous barrier at the arterilolar walls,

which presvents the transudate to come from the walls,

So in concluslon the local axon mechanlism is markedly affected
in M.A. caseg at the site of pacth, next to that is the normal look
site in M.,A. and least affection'was that in L.L. Thus our fidnings
arz in conformity with that of Herbert H Gass that in Leprosy 1t is

the peripheral nerve's twigs vhich are af’ected.

In 1971 U.K.Mathur studied the sweat function in Leprosy
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cases but there were no normal persons as well as Lepromatous Cases
in tohe saue trial. In our study this error has becn elininated.
Frou our study it can be infored that the swexzt is not at all
affected in Lepromatous Cases. But it is remarkably affected in l.A.
cases, as shovn by several workers. But what is more interesting is
that the sweat secretion is as deficéent in patch of M.A. as in
their counterparts. Thus it is not necccssary to test sweat at the
site of patch but even the testing at normal or apparantly normal
site can serve the purpose. Thus as far as sweat function goes it

is the cholinergic symphathetic system that is aflected.

It is noted that the formation of sweat is slow at the site of
pateh in il A. cases than in any other groups, so also was the hist-
aninergic wheal. S?condly the rate and anount of formation of sweat
is least in M.Av cascs at patch as also ~&s the Histaminergic VWheal.
It is also noted that in L.L. the sweat Junction is normal. All
this evidence sugsests that it is the nerve fibres and/or sweat
glands that is affected as alrcady pointed out by A.C. Parikh et.al.
(1260).

OQur findings differ from that of Felix Cinreas (1249) in thaﬁ
L.L. cases shov normal responses than in later Author's Etduy where
it has shown that there is less response than Normal. Similarly
the findinps of Harry L.Abnold (104v) differ: from us in that they

have foupd equal importance in M.A. and L.L, cases.
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One thing vhich is to be pointed out about the calibration
of suect. The method followed lacked sufficient accuracy. Instead
a method designed by Dabholkar and Madhvanath (1977) may be followed
although it is not yet completed. Here the sweat is collected on a
piece of filter paper ilo 42 Whatman and sealed in a polyebpylene
sheet. The sample so formed is exposed to atomic reactor ApsaraB.A.R.C.
and the conversion of stable Ila to radioactive la is counted by sele
cting the requisite wave length and voltgge in E.C.I.L. wvell type
countZer. A graph is plotted of 2 known concentration of Na and the
sample vclue can ﬁhus be calculated. Thics method is undergoing a

trial for its standrdisation.

Further, our findings do agrez uith that of Yewalkar and
Sanjana in that there is no receovéry of sweat function inspite of
trcatment. As in our case 1t is about 8-12 years of therapy to which
the pa&ients were exposed., It was also noted that the other lesions
of the e patients have also decreased sugcest that the patients

were responsive to treatment to lesions other than the nenrological.

In our studies we have eliuninated the bias of circadian varia-
tion (Jean Timbal 1075) in sweot formation by conduc tirg the trial
during the day time. Secondly the ef.ects of humidity and tcup=-
erature are elininated by conducting the trial at the same humldity

and tmepercture.



«116~

If an overall study is done of the tables, it becomes evide-
nt that in Valsalva's Manoeuver, Cold Pressor Test, and the inj-
ection of adrenaline there is a fairly high standard error which
suggests a wide variation with in the group, and reflects the sma-
ller size of the sample. But all the results are expressed and ex-
ploined on the basis of 955 nrobability or more clininated the
chances of erroneous interpretation but it certainly demands a
trial ocn a sauple of at least roughly 30 to 40 persons in each

groun.
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1. The disease called Leprosy is known since apges but the

information about its autonomic functions is lacking so far.

2. That is why we undertook this problem with the aid of

physiological and pharmacological pazenetérs for exploration.

3. A comparative, open, controlled trial was undertaken under
equal environmental conditions in Hormal volunteers, and the two
groups of Lepposy patients namcly Lepromatous and Maculoanaecsthetic
types.

4., The paraméters chosen were Valsalva's lanceuver, Ccld Pressor
test, Instillation of Homatropine in eyes, Intradermal injections
offilistamine Acid Phosphate and Carbachol andSub-cutancous injection
Adrenalinei“every patients.

A

5. The hearlrate was counted by the aiqf%.C.G. machine for the
sake of precision and the pupillary diameter was measured with the
hely of simnle paper nupillometer. The slze of the wheal was measa- -
red with the help of Vernier Calipers and the amount of Sweat was

estimated by the ilethods of W.K.Mathur et.al.

6., The results of the trial vere evaluated for comparison by
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the help of Student's 't' test and patred 't' for all the tests
except Sweat fugection test, which was evaluated by Chi-Square test.

All the results were compared at a probability value of 95%.

7. The reults definitely show an impairment of autonomic functions
in both the types of Leprosy. The results are remarkably different
in case of effects of adrenaline injection in two of the Lepfosy
groups. Similar was the finding for Gweat function test and Hilstamine

tripée response.

8. The effects of Valsalva's Manoeuver and Cold Pressor test

\

were similar in both the Leprosy Groups.

9., The autonomic functions in Leprosy is perfectly normal as

far as the effect of Homatropine on Sphincter pupillae is concemred.

10. In general the leprosy patients are hypo=-reactive to the

various'autonomic' stimili as compared to Normal persons.

11. Thus the above study gives us the evidence that in Leprosy

there is a definite impalrment of Autonomic functions.
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