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Leprosy Is o m  af the most cdpp l ing  diseaseg that one encount 

-ers partlcular3.y in tropics. It i s  the disease w i t h  the long$st 

incubation perlodCrmg%ngfrom 3 months to 3 years. I t  is so 

ins9.diaas in its onset that its manlfestatZons become hardly per-

ceptible t1U Z t  invaaes the organism to a significant extent, 

I t  has been mentioned in Sushruta Saarhita as Xushtha k g ,  It 

is evident imm the, hlstory that the origln of b t  lies in the conti 

-neat af14Uriec. !then It spread to Far &@t. Later on i t  spread to 

America and f2na33y i t  entered in Europe #no, 

X t  fias been mentioned Zn Sushrmta Samhita (600 BS,) that the 

disease was ehen wel l  known by the name Kushtha Rog. It  was then 

treated by Chaulmgra 031 which was called as at that time by the 

name Tuvazlka, Xn Manu Smrllti the disease is distinguished From 

Eetlkoderma, A reference of Legrosy occws in Atharva Veda, 

In Egypt the dtsease was prevalent as far as back as 1400-1300 

B.C. Lt has been mentioned In Ebers Papyrus in 3,555 B.C. by the 

name of Uchedu. 

X n  China the disease was evidont in 600 B.C. S t  has been ment-

toned in ChaoBsAnthology In 7 th century A. D. fn Chtna Leprosy ~ 
I 

I s  called Tai-Fmg. Even Chinn during those days Chanlmugrn Oil I 

1 

I 



was the only remedy till 14th contury, 

The disease furthBr spread to  Asla Mhor and then it murated 

to Greece some time On 350 B*C. Fron Greece i t  started i ts  spread 

to other countrres llke DBnmark, Germany, Bermany, France, Great -
Britain and Italy, The spread of the disease was chlefly due to mar-

nourishment lack of sanitation and poverty as it can be seen t ha t  the 

entfty  called Leprosy was only knmm after 13th century, 

It f s  interesting t o  know that the evolution of Leprosy was 

docuinented in Old Testament as Zarath and In New Testament as Lepra. 

Even durfng those days preventive maasures l i k e  that of quarantine 

was observed at; least  in Arabia. The quarantine naEi then called as 

SUzam. 

Lastly it d i d  invade the continant of Na~thand South America. 

In those continents the diease i s  hardly fa existence today, as i t  

was eradicated as rapidly as ft spread* 

Perhaps the only continent is Austral%& where this disease has 

not reached as get. 

StatisticallJr(Dharm~!ndra1967, J.E.Park 3.972) I t  i s  noted that 

these are in all 6 million casos of Leprosy in the whole world. 

But about 95% of the cares are distributed in As@ aad Africa. 



Fxm tho oraraU obsorrotion i t  om ba s ~ a ,#at inek of 

r(lueat1on 9 Q.nso ppmticm, M W w.&?mneuri 
amt3itWns are tho prdllopoo- b c t o ? ~Ln %#@mapr 



In 1871*?4 i t  was conflmod that the disease is definitely causaj . 

by Mycobauterium Leprae, thanks $0 %hebrill iant work in tho f ield 

by Hanaen of Iriorwaqt, 

w c a l  ClassgiaatSgprSushru$ in ancient times classified 

Leprosy into three varieties as Vata4akta, Vata-Shonita and 

-Kushtha ,The term Vata-Ralcta denotes the djtsease vith sensory 

ehcsxiges which ressmb)es polynsurilic form o f  modern olassif icaf ion, 

While bta-Shonita is with deformities. Asun-Kushtha is a Som in 

uhich thsre are skPn lesions which resenbles Lepromatous. I t  I s  

further divided into one with uli2esat?lon and the other where pro-

&nent symptoms are sensory changes, whtch-1.8s similar to macujto-

araaasthetfc. Utes on lilanielson and f30ssk (%347) dlv\lided teprosy 

into nodular and anaesthetic forms. This classSflcation is called 

gre-Manilla Classification. Fwthep Hmsen and Lmft(l894) divided 

the disease i n t o  3Wxwous (Nodular) and Mrlculoanassthet i c ,  Neisser 

(1903) described this disease under three forms Lepta Tuberosa, 

Cubme cand Meroorum* Jadassoh( lW5) and Darrier(lS3) followed 

this classification and used the term tuberculoid.- Rogers a& 

M U r  (B25) 8escribed it as tAt fir neuroanaesthet ioal ly  positive 

but Bacetriologically negative. '8' for Bacteriologically posl t lve  

and 'BAq for Bact~riologicallypositive with secondary neural 

lesf0x1s. 



Manila cLasslfication was tho first intarnationally accepteti 

classification where i t  was designed in 1931 and diuided Leprosy 

In to  Cutaneous, N Q U P ~ ~  1a d  Mix& 

Later on in Cairo (3.938) the Intermat$onal Leprosy Congress 

adopted a classification where tho disease was dlvided h t o  Neuro-
t 

macular simple, Neuromaoular Tuberculoid and Heurn-a'naesthetic. %r-

ther, bi Rio-de*Jmerio the second pan amerfciin coa9erence divided 

Leprosy into hgromatous, lincharacteristtc hind Tuberculoid and these 

three groups were further div ided  i n t o  various sub-types, In 1948 

Hrtv3n;t ClassIfication modWied the American one r"ep&cing the tom 

%characterist i o  into fadetertr&nate. 

Allthough these are the impostant classL~Lcationsthese are 

eeveral others which ara of m b o r  hportance. 

A t  present there am two modern classifications of Uprosy. 

Ono i s  called as Indim Classification and tihe other one i s  that 

of Ridleyss Classification which fs based on histology bf  Lep~osy 

lesion 

c C o n s o f  the Diso~tsq.a Clfnfcelly Leprosy can 

be d l stbguished into Polyneurit l c ,  Maculoanaesthet ic  ,Tuberculoid 

and Lepromatous as per Indian Cbssification. 

Wme-t In th is  type there is a predominance of sensory nerds 

affectton than that of motor and can thus be dfff'erenklated from 



other types of polyneuritis. 'lhe nerves oonaoonly affected are 

U w r ,  Lateral and Medial Yop1it;eal and some tines Facial and 

Trlgerniaal Nerves tao, %'heItbdian lqerve 5s seldam affected. The 

lesion prod~ceslosso f  temperatwe, pain, light touch in Wlat 

order. The sensation of pain on deep psessure is hardly affected, 

The motor changes migrate f r o m  d i o t o l  t o  proximal end and i t  pro-

duces Lower mufor neuron type of Lesions, giving rise t o  hgpotonia 

eref1exfa stc. Z L  is also accompanied by trophic changes like 

wasting of muscles, eliadnftion or suppression of sk~eatfng, glossy 

skin with loss of hair, Aecalcfficatlon and gradual atrophy of I 

bones. 

Thus a predomfnantly sensory polynetlsltis tqithout acid fast 
I 

baci l l i  hn the skin but posiZZPe nerve biopsy for bc9211 cham-

cterise the type &lled  as golyneuritic. The 2epromZn test is I 
nostfy variable, 

-oanaesthg&& 4 8 s  name suggests it can be defined as a 

patch which is in level with the rest of the skin with anaesthesia. 

Here the lesion l e a s  almost exclusiwolly in the s u n  of face, trunk 

and extremities In that order. Et is worth noting that  tho lesion 

in quiet a good number of cases occur on cooarea parts of tho body 

esgeciallg. on buttocks. @I@ patches are hypo-pigmented but not 

oplgmented as k leucoderma. %hey am in flush 191th the skin and 

are anaesthetic. 
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hvarioblg positive for acid fast  bacFU1. The lesions are ususlly 

smetrlcal  m d  diffuse. A variant o f  it is called as Lucio type, 

in which i t  is accompanied by polynewittc changes also. Thirdly 

a type only recently inttaduced called as Rfsto%df s  PUrthor 

accentuated by nodular looion fUled with dense collagenous tissue 

developed from spindle  cells 

m r T h l s type l i e s  between the 't;uMsculoid and 3epro-

matous end of the spect;mtm. Tke type is aa Mdsterminate form 

between tuMrcuLoid and lepromatous. TJothing typical $3 of it 

except perhaps circularvand /or annular lesions with only peri-

pheral loss of' sensation. 

orthis'is a very vague tern and the diagnosis is 

perhaps conclusive when i t  has progrossed fron i t s  indeterminate 

fo m  to  eithef tuberculoid or lepromatous * 

$&g$&gp JIodom bleorosgp(B. I. I.)$This reaction occurs 

oniiy in lopromatous fom while simtlar reaction can also occur 

although rare in other types. This can bB precipitated by drug 

therapy of D6D.S. or D.A.D.D.6. Therapy with other drugs only 

rarely gives th i s  form of reaction. There are various views abwt  

i t  but the recent trend is to  accept it as an im..unological pheno-

-Don &curing Bue to either rmLmofdn factors OP due t o  tho n p i d  



usis  of:'bectlli. The reaction if present for long time may produce 
IP 

complications particularly neurological. Similar but less f u l m i n a n t  

reaction also occurs in other types of Leprosy* 

fl-. A It  i s  also knam as vegetative, 

visceral or lnvolmtary nervous s y s t h B  If replates the f'unctions 

of Iioart, Blood vessels, planas and imooth muscles a l l  tihraughaut 

the bow. B e  word autonomic fs used for two reasonst T) The ganglia 

of this system ate situated outsided the central. nervous system 

2) Piang of the organs tmervated by this system have spontaneous 

activ%tyindependent of its innervation. In intiact anfmlo the acti-

vittes of this system ape GO-ordfnertedwith the sibmatic narwous 

system. -Forexample t Rise in pulse rats Zs aocompanied by physfcal 

or mental exertion. 

Essentially L t  consist s  of &:lo cornpl$mentary sub-parts of it 

Parasymphathetic and Symghathetlc. In symphathetic systern the 

medfG tor I s  nor-adrenaline at  post synaptic nerve endings except 

at  that of sweat glands, which are predominantly cholinergic while 

parasyaphathetic post ganglionic ncrve endings liberate acetylcholfne 

9 s  a neurohumoral transmitter end 5-H.Tat some of' the nerve endings 

too. All the pregqpglionic nerve endingqliberate acetylcholine. 

~aras~mphathetlcregctlons are generally discrete while7 

symphathetlc participtktes in mass reaotions.Pa~asymphathetic 



activity results in the conservation of body energies, vhile 

symphathetlc one results ia the dissipation of body energies. 

&guJat@ o f  I-afed Or~anst 

m.rme parasymphathetic nerve's stimulation causes constrict-

ion o f  the muscle called as constrlatur pupltllae whlch results in 

mfosis. It also causes contraction of ciliary muscles. Whlle sgm.. . 
phathetic nerve stimulatfon causes dilatation sf pupils  called as 

mydri a s l s  * 

Heaat 'fie parasynphathetic s timulatfon by vagus nerve causes 

slowing of hear rate-land decreased tn f o ~ c eof contraction of. 

nlgocardtum WhlPe syrnphathetic nerve stimulation wta plexuses 

causes rise In blood pressure and increased or decreased in the 

heart rate, me Increase en heart rate is more frequent than the 

decmase, 

Blood vesse&.jp me parasymphathetic stimuloticn causes di la -

ta t ion  of blood vesso1.s whfle sgtnphaZIkeZric sthulgtion causes 

constrlctlon of tho vessels, l 'he symphathatic tone is dominant 

t&%nthe parasynphathot9c. 

sweat G m & r .  The s y m athetic cholinerg lC  nerve stimulat 

-ion causes secretion af s w a t  by the sweat; glands whfle para-

symphathetic nerves do not supply the sweat glands at  a l l .  Adrena 

-line when injected also causes sweat but som~timesonly. 



-8 

The extirpatton of Gyaphathetic systern results in derrangemmt 

pf the control of the body ifke temperature regulation, i lght  or 

f l ight response etc. But thfs system is not essential to  the body. 

While t o e l  extirpation o f  the pawsympahthetic counterpart may 

endanger the surVi~al, 

Tfie cardio4nhibilory centre i.s. dorsal 

vagal nucleus gives rise t o  the nerve fibres which pass along the 

vams nesve and end in the cardiac mnglion in the superfPciaZ 

cardiac plexus. Fram there the nerves pass t o  tho heart a t  &A, 

node, A. V, Node and a U  tho pcprot2ons of the atrla and the base of 

the vant~2cl4s.Vagus neyve does not supply the apical portion of 

the ventr%cle, 

Ths Va~o-~&Wr-C8ntse(V*P.1.C.) and Dorsal Vagal fluclous is 

connected with the carotfd and aortic sinuses via glossopharyngeal 

nerve for the fame* and vogus neave for the later. These are called 

as baro-receptors or  pressa-recepBors* Zncrease in pressure due to 

systolo stretches thi4 nerve endings which Ile in the m i c a  adven-

tAtia of these structures and carry t he  Inhibitory i1gtgu3.sec; t o  the 

V,II,Q, and slinullatory t o  the cardto-inhibitory centre, as a result 

tho heart rate and the blood pressure 1s regulated. Xn a d d i t a m  

inspirat ion increases the heart rate and blood pressure while 

expiration results in the reverse. This $3 achleved by the impulse 

firing from the respiratory center t o  the V.M.C. and Cxrdio-iuhlbit-

ory centre. 



In addition baroceptoro arc also present along the cornon 

carotid, a t  the  orlgin af the right subolavlan, atria and other 

rtlino~structures, 

The symphsthetic nervous system supplies a U  the portion of 

the heart and its fibses osiginate from thoracic segme)nts of the 

s p i n a l  cord. The final synipkathetfc contirol 4s by hypothalamus and 

cerebral cortex. 

J lemlataoof  the toxre of the blood vesselst Tho blood vessolBs 

tono is gredomUmtly a t  the arterlulss and the capiXLarles* These 

structures are lnnervatcd by symphathetic outflow which corncis from 

Pat&g&gsio10~1.Chan~lesi n  Autonomic Nervesa me process 

of degeneration (mil regoneration i n  the autonomic system am 

similar t o  flat fa periphsral nervous system. Degeneration is the 

process o f  pathological changos vhich lead t o  abnormal physiological 

chmges elicited by stimli 19ks presauro, extremes of' temperature 

changesg trauma due $0 poeson like Lathyrism or gollo-myelitis
* 

and perhaps Leprosy, The degeneration starts In the distal stumg 

predominantly and alsoihthaA proximal stump to  a lesser extent. !he 

changes start wlthln seconds af tcr  the lesfon but becomes appw-

oiable within twenty four hours. A t  f i r s t  the axoplasm s p l i t s  into 

pieces and ihap.y  within a span of 8-3.0 days it turns into a 



mucilagenous mss. The a y ~ l i nsbeuth when prcsen% turns into fat 

droplets wtthin 8-10 days tlm and thus ultimately the fibms 

dwindle off. %'&3 reganeration starts after 21 days horn the begin 

4 n g  of the process of degeneration by the proliferation of L%lmann 

cells t o  t he  extont of 1 a.m. fa l$ngbh per day, Thus the tunnel 

is created connecting tho &o cut ends ma neurilermnal tube so 

formed is filled in by th8 axopLasm m d  thus tha nerve rcgcnerates. 

weal A x e e f w t t  Mast of We ~sflaxer;ln the body either 

pass through ths spinal cord or the rest of the central narvous 

system QE Both but these ape cert2fn reflaxes 11ke Xistamino triple 

response which are not passed th~oughthem* rifbose reflexes ara 

mediated by the focal stinulation of  the nerve which roleases 

neurohumour a t  the effector site and thus results tn the response. 

There are c u ~ o u ssensory.nerves which carry impulses of pain 

and itch tmfards dorsal nslpve cel2s, These nerve fibres give  rise 

ta collatorals along molr cowso and thase collaterals end on the 

arterioles. Sttaulatior, of tho path by strolring tho skin results in 
f i  

the coaduction of impulse along th%e path and end in the releaseA 

of Histamine a t  the e2fact;or cells of the arterioles, Furfher, 

series of triple response appear. The donervation results in loss 

of flare. 

Sweat GlandstStreat glands ar0 of tvo types, eccrine and apoc-

rine but majority of them are of eccrine typo. Thta sweat so pro-

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



sales af the hands and feet. W h i l e  the thennoganlc sweat 3.3 d i s t -

rLbuted on the forhead, arms and thighs* The stleat can also be prow 

'She sweat gLands ate supplied by symphatlrxetic nerve fibres 

which are chollnsrgfc as they reZoase acetylcholine bstead of 

nor-adrenaline on stiinuZt%tion.The receptor a t  the steat gland 

surface also responds Lr, exogenously injectea ~cetylcbolind or 

like substmces . The adrenargic svoat stirnula tlon i s  not alt~ays 

pos2tive. 

&J&.&?essor Teat  Tho nethod af t;hfs tes t  n l l l  be described 

In the chapter on Materials and Hethods. Herd tho physiology of 

this  t e s t  i s  described. 

The afferent impulses of cold are perceived by the organs of 

Krauseps end bu&b 09 tho hand deeped in the coXd water mafntained 

a t  e taruperatwo of 0-2' C. !these impulses are carrls0 by the 

afTeren6 nemves present In tho rn-ed somatic nerves Go the Borsal 

root ganglion and further t o  dorsal spinoualaolc tract. 'Phis tract 

carries those inpulses to  thalamus nnd then these inpulses are 

f inal ly  relayed t o  hgpothalnmus and cerobral cortex. In cold 

pressor testit i s  the bypothalamus which is of concQmfor tha 

blood pressure changes. 

%behypothalamus teleascs i ts  ttnpalses from i ts  dorsal nucleus 



through i t s  elforent linbs and these fmpulses pass d m  the spinal 

cord v9a aidbrain and naeduUa t o  end l a t e ra l  horn of t;he 

s3i3131 cord. mrthar, the grey lateral horn of the spinal cord 

gives rise t o  symphathtic pro-ganglionic nerve fibros ?~hichend 

ehe respective para-vartebral ganglia and they give rise t o  

post-gaglion:c fibrcs t o  end a t  ths blood vessels and heart. The 

impulses are carried along this p2 th ray .  The mzdiator is nor-

adzcaalbzc. 

Secondly there i s  dilatation of capillaries a& constriction 

o f  erteriolg o f  bana deeped inwater and release of adremllne 
A 

from adpenal medulla in response to  cold. Further, there i s  a 

const r i ctian o f  thorough fare channels perfoming arterlo-venous 

anastornoses which ratsea the diasto2ic pressure. 
@ 

Lastly the sensationbf coLd is also carried may by tho cool 

blood reachlng t o  the heart and thus provoklrsg the response. 

The combined effect of these &ietors 9s a rise in blood 

pressure fn both systolic as w e n  as in diastolic with shortenhg 

of pulse pressure and varfable change In pulse raw, The blood 

pressure change is prodominantly dependent on tho reflex arc a d  

the breech at' reflex arc t r i l l  abolfsh the reflex. 



daily life very Lmdvertently ns in the act of defiecatim, lift-

in: heavy ueights or oven a long stra3ched yawn. In general th i s  

msnocuver.'.ls perforfled in caocs t~hcrcthorc is s t ~ ~ b i n g?goinst 

closatl g l o t t i s ,  Professional tmnpet blo~lorsand aviation people 

pnd som of thc  Yoglc exercises arc nothing bxt the VaLsnlva '8 

bhnoct3vor. 

This mameuver girst causes an increase in.the btrathoracic 

prossure which causes a rise in systolic and d iasto l ic  pressure 

w i t h  sho2teaing uf pulse pressure. In the next stqge the ilntsa-

tho~aoicpressurs is so raised that It impedes the venous rehm 

of t l o  heart; and thus thers i s  decroqsed venous return and f a n  

'in arterial blood pressurefog few seconds follwed by rise in 

pressure due t o  reflex vaso-constfrctim anb tachycardia due to 

removal of stimulation of brocoptors as t;bem 1s impederice t o  

arterial b l w d  flow a t  this stage. 

The third phase comes vhere there is release of pressuse 

which results in the sudden gush of blood in the ventricles and 

the blood pressure fa l ls ,  But the nextrc stage which is the 

last stago thero Es 3ncreascd ventricular feeling to increase the 

cardiac outpat and thus stimulation of carotid.:sinus and aortic 

baroceptors giving rise t o  bradycaraia. 



These various responses t o  the mnoeuvar are deterainod pa r t ly  by 

mechanical changes an the thoracic cage cvld partly by the way of 

barocsptors stimulation' This tesr; shows the sensitivity of baxo-

ceptors to  the fluctuations fn the inerathoracic pressure. !the real  

crux of Va1681va's Manoeuver fs ,the bradycardia observed in  the 

last stage * 
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In 1889 hther Joseph Daznien de V o u s b r  was the fBrst to note 

the absence o f  aweat a t  his  own macule o f  bgrosy. 

Zn l93Q Dr. E. Huf r9 of Calcutta had modffied the needle des-

igned by the Phillipines Medical &wwice. The needle so modified 

was used by the author. The needle consisted o f  only 2 m.m..in 

lrmgbll so that i t  entered oalg in the intrademal layer when inJ-

ected with an acute angle. The needle so designed was used to t e s t  

sweat function and i t  produces safer results than othemise. 

Further, the controvesseg was going on for a long tims about 

the mchanfsm of sweat fulctlon and piloerection. In 3.940 J.M,Caon 

an8 Stephen Rothman studfed the phenomenon of this Aznction on 

dead cats and humanbetngs. Thoy found that ptloerectlon Pesponse 

produced by epinephrine lasts for about 1/2 an hour while that by 

acetylcholine lasts for few minutes in humans. Similarly it was 

t&led on cat's tafX and found that piloerection is present for 10 

tniautes on death after epirzephrbe and I t  can be elicited 5 minut 

-es on death after acetylehol9sre. Atruptne d i d  not antagonise, 

while e r ptamlne aboltshed the response to acetylcholine,A11 thi 

-s ePidsnco was in favour of nicotinic action of acetylcholine. 

TPle local artaestheticrs like cocabe and grooaine Inhibit g21o-

mtor erectson at a concenfratlon lesser than that needed for ana 

-esthesia. Further, blocking of a nerve sap for example radial do 

not bave any effect on piloerection. 



FuFther, it was follna by Bmck that the aation of ac&tylcholine 

is nicotinic on piloerection. In smaller doses it produces piloere-

ction while 5n hfghsr doses it depresses, 

L 

To substantiate further, Kolliker bas ellcited pllomotor ere-

ction 2n man 72 minutes after the death by electrical sti.mulation. 

It was found that the sweating can be abolished by atropine but not 

pfloereotion, To be brief in conclusion it I s  reporfed that the nwve 

Fibres which are sweat pfoducing are muscarinic while those produ-

clng plloerec tion are nicdlfrric. 

Xn addftton t o  above J.M* Coon and Stephen Rothman (1941)stu-

died the sweat response to drugs wltth nicotine hUre action. It has 

been found that sweat 9s pmduced due to mascarhic a s  well as by 

nicatiaic actbons.The acetylcholine Induced sweet oocurs by acti-

vation of both the types of receptors.It f s  noted that pilocarpine 

aots directly on the sweat glands, 

mther, in ca t ts  foot  pad the injectton of salht3 produced 

sweat but it was considerably leas than that procluced by the inj-

ection of nicotiner !the response of sweat t o  nicotine was aboZish-

ed by previous lrzjection of local anaesthetic, The sweat response 

t o  nicotine disappears after nerve section, Atropine abolishes 

sweat response but not the pilo~otorresgfonse. They concluded that 

the smaller the diam~terof the nerve Fibre the greater is i ts  sen-

s i t iv i ty .  It i s  g o s ~ t s t 3that the sweat gland response I s  produeed 



by local axon reflex mechanisms. The sweat glend*s receptors behave 

as a ganglion. 

mlher,  Anold a 3,948 showed that sweat i s  absent in oval 

' hypopfgmenLed facial macules of so cBUed 'Achramia Parasttica*, 

H f s t a l o g i c a ~such patients do nut show any signs of Leprosy but 

the great majority of such patches disappaar after the extam1 

app1;tcation of either aammoniated raemury ar Hhite's crude coal tar 

Dr. Felix Cinreas Of Spala (1949)has st;ud.led the, ut%bitiyof 

sweat fxmction test  h the dfa@osfs o f  Laprosy. He concluqed that 

the o3.d ppioocappine test  suggests that in tuberculotd Lebrosythe 

test shows anhydrosis of ths mcules anel the persistent sweatiag 

in th& be~hithgregions but tihe aulhor .bsliaves thaf bettas results 

are obtained with histamine eriple response. In Lepromatous Leprosy 

sweating dlsturhrurces are more extended than the anassthesta . 
In 39-49Drl 3, ~ebdS&srsCmet dewsloped upon sweat funct;ion 

t e s t  and histamine triple rosponse test .  Bs used formic acid to 

elicit Itching in normal persons. In Lcprosy patient's this itch-

I n g  phenomenon is absent a t  the s i t e  of skW lesion. The response 

innormal in normal, unaffected skin. This t e s t  lus an advantage 

in that i t  can be sliciCed even in dark sldn, 



Harry I. Amold (1949) studfed the sweat m o t i o n  in leprosy. 

Be Potmd the foll .ulng fiadings. Re found that there is anhg.dmsis 

in the skin whose nerve supply have been denervate8. This uan happ-

en i n  both types of Leprosy casee i.e. Tuberculoid and Leprmatous, 

The anhgdrosls frequently p&ece& thermal , tactile ,and pin-prick
) A  

qxiesthesk, This gnhyd~osisprobably occurs a t  'tbe sane time a t  

which hista&lne test  becomes capable of demonstrating neme damage. 

Further, Arnold used the foUnwing method. Ee US& l$ acetylcholine 

whfcb' when irrjected produced sweat with fleeting goose flesh. The 

sweat I s  visualised by k b o ~ ~ smethod vhich consists of painting 

the skin with 2% 'Todine and 1~)sCastor a i l  in absolute alcbhol 

before injection of ace%plcholine.The dusting is made with powder-

ed starch aften$arCls. Each droplet appeass blue or black spot, 

Further, both sweating and goose flesh are absent with in 

the areas of Leprosy macub and vilZ help fn differentiating v i t i -

l i go ,  tlnea versicular and alopecia areata. But sometimes the t e s t  

i s  false positive, as in achromia parasitica. It has one striking 

advantage' over histamine t e s t  in that it dan be produced even in 

dark shin people. 

Later on in 1952 T,M. Chalmers and C.A. Keele stualed the 

nervous and chemical con&rolof sveoting. Tbey fomd that  heating 

the body leads t o  profuse sweating which is most marked Pan fohead 

dorsum of hand, chest and neck while emotional sweating is most 

profuse on palms and soles. This type i s  also called as emotional 



1 

sensory sweating. The emotional sweating Can also oocur in axilla.  - ". 
The 

I 

taermal sv~eattngis contmlled by anterior hypoWalaatc nuclei. 

The emdtional sweating is probably governed by ccnt&s in the cerbfal 

c o ~ t e x .F'wther, the relay of these pathways occur along the des-

cending trgct and via thoracic and lumbar segmcibb o f  spinal cord 

by its symphathetic outflow. These f lbres function independently 

after the section of cord and sweat profusalp, This is called as 

mass reflex response. The sweat glands are finally inaemlrted by 

past gang2loslie symphathetio fibres, Coon and Rattiman has stated 

that local ly  injected acetyllcholine may stimulate sweat glands by 

tvo mechanismsrl. A direct muscarinit? like action on the sweat glands 

2. A niaotine like action on nerve endings causing sweating due tcs 

axon reflex, I d  has h e n  f o w l  that there is no sfgnl f icant  differ-

ence between males eurd femsles, 

Further, during hot ueath@rthe response t o  acetylcholine I s  

fncre&sed. !be cholines&rase h h i b f  tors induce the: reduction b 

h tho threshold of sweat; glands by hnhfbiting the destmtution of 

acotyZeholins and thus ixmreastng its concsntratlon. While atropine 

blocks the chollnerg3.c tnuscarinie receptors for acetylcholine. 
qValuronldase increases the area of sweating. Further, they had 

found that pregaaglSonic symphatbetlc densrvation does not change 

the msponsa t o  sweat. Post-ganglionic symphathetic dener~ation 

reduces the response and this is peculiar f inding  as there is"0dener-h 

ration supersenbivity, to administered acetylchbline.. It has been 
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The sweat glands are innervated by post-ganglionic symphathetic cho-

linergic nerve fibres the collaterals o f  which sapply the skin over-

l y i n g  the sweat glands, The injection of cholinmimetic drugs in 

the shin causes stimulation of the nerve endings of the skin which 

carries impulses t o  the c o l b t 4 ~ a l ssupplylrig the sweat glands. Se-

condly the drug also does act on the reoeptor o f  the sweat glands 

per-se , Posttganglimic denervat ion 3.nhibifs W i s  conductfon o f  

impulse and thus abolishes the msponse, 

In J961 @3,C,tRltrita and R.L, Bobsen studied the stmclure end 

flwlction of e6cr5EB sweat glands. They found that 2, Tho weat 

g l a d  undergoae certain changes dwing the grmess of sweating. 

2, Its #unction 1s dependent upon internal condittorrs of the bodp 

and external envfroxnont 3, Xnterpretatflon o f  %he function o f  

sweat gland i s  conc3fdesably Mlnenced by 8h8 method of sweat 

collection, the arOa from which the sweat is collected and the 

method emphyed t o  prod$ce sweat, 

'She eccrbo gland aonsists of a simple, tubular duct and 

coiled portions. The duct itself is composed o f  a short coiled 

portion, a l o n g  end relatively straight portion extending from 

the c o i l  through the dermis t o  the epidemis, Further, they have 

studied the compsotion of sweat. The ultimate sweet compostloa is 

dependent upon the activity of the duct but the initiation of i t  

fs done by the secretory coil. 



Tho sweat gland undergoes fatigue ~ ~ h e a  stimula tearepeatedly 

by Mat drgby mthacholind and thus ptoducod diminished secretion, 

This occur&after 4-6 hours o f  stimulation. 

Xn 3966 one a w e  research oorker Dr, A. C, Parilih studfed the 

acetylcholine Lest for aahidrosis In Leprosy, 

B8 studfed the sweat glancSs and found that they are supplied I 
I 

by non-meduUated symphathetfc chbltX2e~gi~nerve fibres which form 

a close plexus on the outcr surface and give of f ibr i l s  t o  the gland-

ular cs11s. The anhydrosis present rnag be due t o  deficiency, dast-

ruction and absebta of tho s e c r b b ~ yapparatus* It may result f ~ o m  

coagenitql ect o d a m l  defects. 

la Lepzosy the BnhldrosIs i s  due t o  early denervation of 

sweat glands 

The interpretation o f  the sweat functlon i s  as follmlng$ 

1.&43&&a Flumber of blue spots close to each other wgth no appre-

ciable difference as compared to the aomal control area+ 

Z . u t l v  WnlshihedrFlumber of spots more than half but yet less 

than in tho normjll OP control area, 

3.prkedlv diminished_ t EIumber of blue spots less than balf thd 

number foun4 ia the rzormnl or control area. 

4.Absonce of swen&r No blue spots on the paper. 



Karat et.al improved tho sweat Punctlon t e s t  by producing 

sweating mGer cellulose tape. Thag reported that Zn routine sweat 

function tests tho area is left uncovered except that of the dye 

as a result of which the measwement of sweat shows less amount due 

t o  e~aporqtfon~This holds good fo r  whatever method used. Kamt et,al.  

had used quinaarin powder, The arm where the powaer was used were 

covered wlth c e l l o p b e  tape irnd then the stloat measured after 

exposwe t o  heat and it was s h m  that 2;he cove~edarea showed more 

sweating than the uncov6red area, Further, they ha4 said t@tsweat 

can be dewcted by various methods like Ferric eh3.oride and tannic 

acid, guinar;arine conzpoundogi;tocarp5neand heat c~addleor faradism 

and also by starch and iodine. 

In 1971EJ.H*Mathur e t  .ale compared cutaneous autonomic and 

somtic nervous kznctlons in the Xesima of Leprosy. Thay reported 

that leprosy is 1.8iseasawhXeh involves peripheral nerves both 

somatic and autonomirt 3hey studtied the sweat and vasodilaWtion re-

sponse and cornparod with the sensory functions of somatic nervous 

systern. 

They injected O.W1 o f  farbachol (25micrograms) intradermally. 

WhatDan No.1 f i l t er  papper strips were i m p r e w t e d  with I$ acetone 

solution of Wwophenol Blue. The g~adingof sweat response obtain-

ed on &ornophenol Blue paper was dong as follm~ing. ~ 



NU t Endistinct sweat spots less than 10 

1+ : II) to 100 spots over  an area of 1 sqwm inch, 

2 + :lo0 to 200 " t r  $ 1  * t  t t  1 # I  ~t 

3+ x More than 200 spots, 

4+ r Large snudges of sueat, 

%he central snudge produced by the ptkfnt of injactfon 2s 

excluded from the cowtt. The vasodflatatflon produced by Carbachol 

I s  observed as redness so produced* It is PlsraUy concluded t;hat 

sweat function is impaired In cases of Leprosy but thsrs is no 

difference bet;ween dimorphic, macubanaesthetic and tubsrculoid 

types, &condly there i s  no corelation between impaiment of auto-

nozrlc nervous system and sensory nervous system. 

It was reportod b;r Khanolhr gn 1951 that ft i s  the perineural 

WiltratLon of the disease fhat causes loss of sensation and swoat, 

When specific anti-leprosy therapy is given it reducds perineural 

infiltration a d  thus there is return of function o f  cutaneous nerves. 

Wrtber, V.W. Sehgal and A.i l*  Manerkar studied the signif l ea-

ncs of sueat response .In the diamosis of Leprosy. They conclut3od . 

that the sweat Rplction t e s t  i s  helpful in cases rvhiich gives equf-

vocal evidence f o r  the diagnosis of Leprosy by testing temperature 

pain and touch. It is concluded thab the loss o f  sensation of these 

modalities goes hand in hand ui th  tba loss of sweat response, in 

majority of cases. 



Carbacbl produces sweat by vasodilatation. Formerly this t e s t  

wgs used in the diagnosis of atrophic sUn changes, in leprosy. 

In 3974 Yswaltcar and Sanjana studied the effect of D.D.S. 

therapy on the acetylcholine inducad sweat function test in f l i t y  

cases of tuberculoid and maculoanaosthetic types a i  leprosy. Thuy 

conoluded that sweat response i s  affectcd by humPdity and temp-

erature. Wther, they have concluded &at there is no improvement 

in Sweat Function Test with in one pear of treatment with D.D.S. 

In 3976 P.B. Joahi s t u d i e d  the pilacarpbe t e s t  in assessing the 

therapeutic efficacg in Maculoanaesthetic Leprosy. They cmaluded 

that meculoanaesthstic type is cornonest type fotmd In India, Fur-

ther, i t  is wel l  l n o ~that Pilocarpins is the well known dmg t o  

test  the sweat function. It decides the integrity of nerves, litag-

ther I t  is much be&tert o  assess sweat glands than to  assess the 

neurological fnnction by way o f  touch, temperature and pain seasam 

tion as these latter tests  can be affected by the mathod of clini-

~ i a nand patient's apprehension, alestaeas, intelligence etc .  The 

t es t  is very sensitive as f t  oan be offectivo in a concentration 

of pilocaapine upto l t ~0,000,000(3.in 1 BillSon]. Tho impa&nnent 

In sweat function is due t o  inwolvemetnt symphathetic nerves as 

well as stmat glands, 'Tho sweat response to P k l ~ c a r p ~ epersists 

Uspite or  nerve ffbres bo+ing blocked by lignocafne tkus i t  shows 

that i t  acts d i s t a l  t o  the nerve block. Stmilarly af te r  surgical 



section of peripheral nerves with adequate time fo r  degenoratlton 

of tho nerve f i b ~ e sthe response t o  pilocarpine is m~rkodlydfmi-

aished. &is shows t h a t  the drug acts on ale tortufml arborisation 

of  sudomot;or nerve fibres. However Langley and Anderson conclude 

that Pilocarpbe acted dirsct1y cm sweat glands probb2y upon reco-

~ U V Q  The injection o f  PiLocarpMe I s  given =dsubstance 51 them. 

then Lhe tincGuzla of Iodine is patented and starch povder is sprfak 

r2dd so %hatthe bLue spots can be noted a d  counted, The recovery 

or det;erioration of the sensory nerves can b& seen by sweat response 

a t  a patch end compared it w i t h  Lhat o f  noma1 site.  It 1s t o  be 

noted that intxaderml LnJectfLon of t h i s  drug also has voi?fnt?ion 

such as the exact selection of sfte, amount of solutfon injected, 

exact Leva1 of tnjectlon in skfnc 

Acetyl-cbolirs gives erratic response. It has been hoted tha t  

it  has two ~c t ioaO1. Direct nuscarinis like on gland cel ls .  2. Nice-

t in ic  like notion on netvc endkings, causing sveating by mean of axon 

~ s f l e x .Ths response t o  Acetylcholine, Carbachol and Pilocarpine 

w i l l  differ quantitatively. In 1874 Pilocarpine was at first shown 

t o  be sudorific by Brasilllan physician Coutinhon, In h i s  'opinion 

i t  is muscarinic in action and not nicotinic, 

g r c a u a n  V n r m : I t  has been shotln that wea  t i s  susceptible 

t o  circadian var ia t fo~ .This f i n d u g  i s  reported by Zean TimbaZ 

( W 5 )  ef;.ef.. They meaourcd sueat rate and body temperatwo d u i n g  

day and night tima . It was observed that the latent period for the  

sweating t o  the thermal stimuli is not significantly altered. The 



mean body te~perature91;raised a t  the  the of swsatbg during 

night time was closer b t he  basal body tcnperatwc, On %hecontra-

r y  during day t h e  there was a considerable difference, This ch<ange 

may be due to increased conductfon and vasodfLatatlZon during nlght 

time than daring day t1m13. During day time the condition 9s uswlly  

severscd. The sweat response and "basal body me&ab=;~licsate attd body 

te~peraturcwepa f l ight  4bi%ln~(~rening, %r thor, authors have 

said 2'naZ, tho drug can be given in skin by various methods. 

1.Inunction 2.. Iontophorosis 3. Intradema1 inject iol~or 

puncture. In intraderma2 injection tho drug i s  placed be%meenepi-

dernis m d  derrnls vhi le  in pwctura it i s  only intraepidsmal. This 

can be denor.strated by Histamine Szlduced prurft;~ls.For injection 

i n t o  most superflcfal layers of tha s $ b  the needle is Inserted 

almost parallel to  the skin s w f ~ c cwith the  bevel facing upwards 

having entered the skln the ~ e o d l eis then advanced t o v a ~ d sthe skin 

smface until the bevel can be soon throughtout the in tac t  skin, 

Thus f ~ ~ ythe f lu id  I s  In jccted with tho needle in I t s  

position. Btat m a n y  such syrfnges leak under pressure, 

FinaLZy V. N. Sehgal (1976) have Fouad that i t  I s  sweat function 

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

dually. 









Xb elaelld~faftre meahzmim of' HisIt;amine f,xiple mapanos mt-
Mr Me888Pf HI &a8 in a4carilfrs8 ths pragmss o f  lesions and 

farmdl mttf Lasp~u~j?Bit;sslliklzfs 3n pa~Zphr81Wlga an4 a;hm S t  3pm 

ads contripatm&ly+!Wt 6maaP;bn of touch m s  uBser~a3over tho 18 

- a i m  when hair wars P P O B ~ ~ ~rehea touch sanaatim disappeared 

wk?mtho b t p  rssro cbvefl. 2hfs aWds tha t  it is 4;ha s8imIation 

of b l ~m C  mt ~EAUBGS WU&, hcordlng to Drscmd8m3nt30n Q$ 

tb acme Gibree porefftt Sos a Jmrr; *$ac 9n Uprowtour, eaaos 

trhiret in hb%rcuZ~%d EIXTther)lioslon~%herare destmgd 

V. Rr !tBano~riws  sug:cetetl that the bacillf trnvoZ almg the 

axone en8 F5te bas dsscr%bsdthe ocaurrancs W b c S U  in the 8 x 5 3  

of nerves. In tuberouloid Pibres theru %c a merked fnflamtary 

react%on hence Wlc fSbres nro destmyod fn~tervhLlo 10. Ispm-

mlE;aus that i e  not; 801 

3b 1970 C. 8,  Kwle etudloa tho chemfml causes of pin and 

itch. He f@lmd th3t WeJT p~Ltl/itehb ( ~ i  as obe consl&%~od sonso o l  

%z~Jurym4 i tch  an4 gnZa i o  due to e&mgda Sr? ths chemical ~nvtran 

qmfi UP tho neme. Ptch 99 eizxgbrffelaX while pafa is cugarflcLa1 

as wall ao debpll 8tst;atnincr wBem ~ e c t a dpmwo ifah or tswenfng 

nensatforn Pos quite a corn t;%m8* They b o a  8130 studbad tW Char 

csusos of 2 ~ 3 .m13 can bo pmmcea tgr mec~~nnion~,o ~ r n h d  

s t I t aa% which 8 P O  ~ffrLlXl%&$f chf%l%C!sX f3t%tnmIi.L W ~ SPtad 

s&ia t W t  mo&erater n x i o u ~t~film3atl~npfEOdztce i tch vttb tgSplo 

response whllc serrora ane pmchcco burning pais. TRo itch and 

$p$ple Mspmae $3 due t o  tho IIiekmLne rXLeasav %I?%% $9 a swa4 

I I 



tffled s e ~ ~ x n t i o n  and12 tho sl:.in. Cu?crf ici?l, i t ch ,  deeper pala, 

dco~osfache. Th:s s t ra ta  of pa.:Ln i s  shov,m bj t3e L~jec t4onaf 

cotbg.; bro~s:do, urhich i s  o f a t  soluble drag. Wr exne;i7le Histasine 

by loca l  appl tcnt ian  cn n unbear skin, pln-pricl:~, icntophoresis 

and i n t n a p i d e m a l  indaction prcduccd Itch whilo intradcrzcl uJcct-

:on p ~ o d a c c dpain. 
4 

Fiptllcr, Bistaaine 11Scmtors l i ke  L.1935 pr~bucosi t ch ,  ~ h e 8 l  

and f la re  but i ts  repostod o ~ c i n i s t r a t i c ncauses depaetion of Hist-

an;in~and than i t c h  do not ocmr. @: producedtchfThe iiistamiae 

liberators inkiibitcd by anti-hist$ain4~drags. I t c h  poilder or 

hage 1,kcunz ;frQrFeusproducos itch tha t  is not nodiztsd by BZot 

rcleasr! btat by d12e(:$ ;zction, Certain venoms nl*soc0nWj.n 

Wiftanine or Hiatamfne releastng substnnces. 

Further, in 1974 LahJ-ri e t , a l  have shorn t h s t  in Leprosy patients 

thorc ts a5sonce of Prausk tz -Kuober  reaction whllo norim1 patients 

do give th i s  reaction when tested with kcfmoLogous reaginfc sera, 

It is ft.uther noted t h a t  reaction of Hirt;mino i s  dacreased qn 

cases of Leprosy. Secondby th2 h i s t anhc  contant of reaction31 

leslons i s  considerably low than tho plan8 Lub~~rculoflesions.d 

!Phis shovs that  t hem is sme t h f a g  wrong v l t h  kiistataJ,nc catabolism 

and tha t  fs vhy authors hzve studiod hist3minasz Icvols Lrl zcruu. 

It has been found, that  servn histaninase levels arc increased in 

pregnancy, asthaa, anoxia, ~ n o p h y l ~ i a ,hepatic damage, I~JTOCErd l a l  

M a r c t i o n  etc .  



Further, it has be- found that Increassd histamfnase levels is 8 

response to  tissue injury. Zn the s a w  study authors have found t 

that hegh hlstaminase levels are present in Zeprmataus and Tuber-

crtloid cases fogothsr, au compared with normal. and higher levels 

with rreaction when compared with afiy types of Upresy. H i s t a m t w  

nasa levels ara lrntvnn t o  bs enhanced by immediate type of hyper-

sensitivfty reactions and hence in Er~thenaNodosm Leprosura, Hist-

aufnase Z a v ~ l smay be of  diagnostic rud prognostic value in evalua-

teng Leprosy. 





egca of 17to50 years. The r i ~ ctics 3.%..n. ir. systolic 2nd 7,5m.m. 

afth l ab i l e  hypertension. Thc rise i.?blcod pressxrc v:os 13.1 m.o. 

T h ~ st h ~ yconcfudod t hc t  rcactfve vasomotorthe i ~ p c i i ~  sy&emq 

?'as typical  o f  es:.cntial l~ypor%ension@dalso of t&;nosr who are 

destined t o  dev~2o.t It. %q- co,rz3.uded t;ha"r;t;:lc sbise 5x1 Blood 

presswe in old subjects is marc than -inyouzzger ones. T.hus il posi-

t l v e  tsst lndicatos ovor act; iv~tyof the sgmp7bYh3trc sgst;em. 

I n  3.964 IZr?rlon, Osbomc and Gsiliyhfol concluded t h ~ tthe 

t e s t  is not a t  oU. affected by t he  v a r i a t i ~ nin age. 

So f a r  gpto d 2 t e  nc roferencc oY Cold Bres;or t e s t  in 

r o btion t o  Lop~osyhas been observed. 



VA LSALVA 'S I.>lK 02LTlG& 



I 

This I4anoeuver was first described by Palsalva in 1707 for 

testing the effect of suddm bcrease in intratharacic pressupe on 

alr f i l l e d  cavitiesl 

During those days the concept developed was intrathorscfc 

pressure changes due t o  my cause lead to changes in brood pressure 

for  a scc~ndor f e d  seconds. Thas the c u s i o ~ sidea nroso due t o  the 

f ac t  that imodiate sise of peripheral  a r t e r i a l  prossura with the 

Yalsalva~sManoeuver was due to sgueoztng of blood out of the heart  

and I m g s ,  

The actual proB4dure of the manoeuver fs descrdbed in the 

Chapter a% 24aterials and Methods, 

Hand-Book o f  Physiology(3965) mentfsns about the t o s t  of 

Valsa3.vats Manoeuver, &t first there is an innodfate sharp H s o  of 

B*B. a t  the onsat of blowing wfth Ilt;%leor no change In pulse 

pressure o r  heart rate. The magnitude of t h i s  rZse of Blood pressure 

is rclat5d t o  the pressure blot.m, Most adults can blot1 upto 40m.m. 

08 Mercury, The young and healthy can blow upto Wrn.m, Professional 

trumpet blowers and children can blow ~ l p b80n*m. and 1Wm.m. can 

be reached only by certain individuals and Set] of tbeso can hold 

f t  for longer than 10 seconds, Dtwbg coughing s imi l a r  rise occurs 

d6penciing upon the  severity o f  cou$hb 



j 

In a ~ ~ ~ t i  ths c r t e r k l  gulce ant m s L n  pr035mc ~ t c l i n ~porconc 

over tne nezt 6-7 ~ e c o i l d ~  td n $zcvec:a in cffcct lvo f F J J q + ,  

cf ti iu i~earf;.This 2 ~ 3 Jis due t o  ~ccu~aulatioxl Slood ir. perighswlof 

v i 3 Z n ~ ; ~This I s  due t o  prcvcntion or f amas4 f2m of blood b v e h s  

due t o  il~creast.hi ;iszt;r;t;lc;racic: prcss.;u'\=crero *kingas o b s t r u c t i r ~ a  

t o  tho inflow. Lbo csrGia~vascula~ Valls3lva 's 'Ejnoeuvcrresponse to  

aIs d i v i d e d  into 4 phsses. 

$ s t  Phasae It consists 6fl rise in a r t e r i a l  pressure norc or 

less equivalent t o  Increase i n t r t i t ho r~c :~pressusc. Iil nost 

cnslds tkiare fs Lfttle o r  rio cheazc in hear";r zte arsd aulcz p ~ m u r e  

3ncl there is iio c h a g c  tn t rmsnural  arter3cif.prcsswc t h c t  

sort-fe barocepcors are not  s'L;lciub tcd but trza;ls~~rnlt inpr:ssrrrc 

carotid is incfeased, 

" -:At t h i s  phese the iatratbozacic precoxrc ewocds 

yressuro in grcxt  systenic veins, ~eaoasreturn frun outside 

the thorax and bbdomcrz stops a l t h o u ~ hthat from w-ithln tIlssr: 

cavities andi cerabrospinal c a a l  i s  not hindered by SJlcrease in 

transaural pressure. !Dlia ccuc.usen clccrecsu in cardiac output and 4s 

acceJerationz of Soar t rate is not L I U C ~it results in decrcatls in 

pulse presstire and nenn presswe. IE%r, decrease -Inmcnn proscure 

comes t o  an end In a fcv secuuils ai3d both trane~ureland "Lntm-

lumbanal pressure may eveu rise. T l ~ i zincrease is duo $0 reflex oaso-

constriction. It occurs d e s p i t e  the fall in pulse pressure 2nd 

cardiac output. 

I 



-%sea The strah is let off aad the arterial, pressure 

being no longer supporotd by intrathoracfc pmssure f a l l s  by an 

amount equal to the f a l l  in the thoracic pressure. 

JVth Phasqt This is due to the increased venous return and 

consists of a rise tn arterial pressurn and of pulse pressure. 

Rere i t  results in the sLILmuTatSon of barocepto~sand thus the 

heapt is slowed down. It is more trhan",ri the 1st Phase, The para-

doxical role 2s of vasoconstriction in the Fonnth phase. The over-

shoot persisting probably from tho Phase XI and coinciding with the 

baroceptors stimulation. %his loads to cardiac inhibition whfch 

was not appreciated tilL D36. 

Vasoconstr~ction a t h i s  Phase was 1s t  postulated by Williams 

and Bulbertaons as they w o m d  wtth the sgmphathectmised patlents, 

During Phase 11 the effective redistribution of blood takes place 

mamy in the Itmbs as the Intra-thoracio pressure approximates 

lntra-abcl'mfnal pressure. Further, in anaesthe t lsed man the abdomin-

al muscles are relaxed, Eence a snaU imposed aise in intrathoraeic 

p~essursleads to Increased circulatory changes Bhan rLn the un-

anaesthetised suhgect s, With the sharp rise in fntrathoracic press-

ure at the beginning of -ValsalvafisManoeuver perhpkeral venous 

valve shut m d  blood accumuZates dis ta l  t o  them. 



The rate of accumubation is Wlnmced by 2 Pactorsr 

1. The degree of Znorease of supply of pressure and 2. The state  

of artsrlaZ vasocmrrtor tone a t  the  moment the mnoeuver is performed, 

Hence the increase and more rapld decrease in sardiac fiUhg; 

pressure and stroke output i s  achieved when a high presswe is 

brown in the presence at' peripheral vasodilatation, In suitable 

subjects a decrease in arierial pulse pressure of more than 80% 

may fesultt.ln the ttme of span of 7 seconds and thls represents 

about l5OO m l  o f  blood redfstributed to  the g 0 ~ i p h 8 ~ ~ ,  

Xn Cases like Tabes Dorsalis where afferent 11mb Zs affected 

there 1s no o'ltertlhoat of blood pressure as in Noma1 in Phase ZV. 

During heart failure there is no change in pulse pressure during 

the ValsaZwa 's Manoeuvcr and no subsequent ~Weoershoot. 

Luisadta ( ~ 7 0 )has reported that durlng porfammce of V d s a ~ v a's 
Manoeuver the normal heart size decreases, U s o  the athlats have 

smaller hearts. This responsiveness i s  apparently lost  quickly as 

heart becomes hefficferrt+ 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 persons above the age sf  35 years 

ValaalvatsMmoeuver may be used f3;n assessilng tho functional capa-

city of heart. Hurst and Logue in (1968)had reported that ff an 

B.C.G. is taken during the ValsaLva's Msnoouvsr %tshows prolonged 

P*R aterwal during the Manoeuver due t o  vogotonia , 



Campbell (3970) has report& that In  patients 'cr~ithneuro-

logical disorders. the heart rate does not increase normally despite 

tbd profound fall of blood pressure on standine. Further, the 

ValsalvatsManoeuver proyokes no change in heart rate and no over 

*shoot of blood pressure an release of expSsatorg effort. In few 

cases which have been studied a t  neoropsy spfnal  cord damge has 

been demonstrated and the defect is presumably duo to  damge t;o 

effererrt symphatbtic fibres, 
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Adrenaline is also called as Eptnephrine, arterlaol. This sub-

stance i s  a cateckolamine and is  found tn adrenal medulla and fa a 

smaller extent in post-ganglfonlc adrenerpic nerve endfngs. In 1894 

Oliver @.ndScharer discovered the ppessrrr effect of an extract of 

adsanal medulla, Lewmdowahy 13398) and lLangley (3flal)na ted 2ndepsn-

dently &s similarity batween the effects of the itnjeetlon of extracts 

of :' the adrenal gland and stbulatton of the symphathe tic nerves, 

In 1899 Abel Nwed the extract from adrenal. medulla as Epinephrint 

In 1905 T.R. Elliot postulated that the symphathetic nerve impulses 

release minute anounts of an epSnep&rinelike substance In immMlate 

contact with the effector cells,  lj.l I926 TCloewl. an8 Navartil Pound 

t ha t  st2mu2ation of vagus nerve in frog during summer causes release 

of eplnephhine. 
fn 1921 Caanan and V ~ i d i lreported that the ihitrsr upon stimu-

lation of $he symphathetic hepatic nerve releases an epinephrine 

like substance that raised the blood pressure and heart rate, 

Further, Cannon and Bosenbluth (1937) named the substance liberated 

from sgmphatbetic sttmulation as symphathin. Xn 2930 Brger and 

Dale reported that t;hs effect of symphatketlc nsrve stimulation 

were more ob less but not exactly similar t o  injecttor&' sgmphetho 

-mimetic prLmary ambe than Wet wlth spineg&.ine. 

fn 1946 Von Euler proposed that the symphathehia mediator is 

Nor-epinephlrine and not epinephrine * fn 1948 Ahlgulst put forward 



the concept of types of adrenoceptors namely Alpha and Beta. Fur-

ther, ,in1959 Ahlquist and Levy put forward the concept of Gamma 
I 

recaptars and Furchgott 5n 1959 put forward the oacept a f  Delta 

receptor, The la ter  two recepbra were soon discarded. 

There are various types of stimuli which cause release of 

adronalho Proin the ad~4aalmeduUa. SiZ;ma;ll ltke fright, mental 

stress, physical stress, exposure to  cold etc leads to release of 

adrenalno from the adrenal medulla* 

The effect of adrenalbe on blood pressme varies dependflng 

upon the dose of the drug and tho route of admf.nis$ration. The 

drug when given intravenously causes a rise in sysh l ic  and dia-

stol ic  pressure a ~ dwith widenlng o f  pulso pressure. The pressure 

then faZls below normal before returning t o  the Eontrol level. The I 

drug does not lead t o  tachyphylastis. There may or may not be a i 
bradycardia, ~f the peak rlse of blood..pressure. This bradycardia 

&ponds upon the vagal bne. ~ 





Hom~tropineis used in tho form of c39ther hydrobromide or 
L 

methyl-bromide in a strength of 1 fro%. It i s  an ester of tropanol 

with mandelic acid, It gives quicker dilatation t ~ f t hless marked 

c~cloplegfa(Pa~a1ysisof acconmodat ion) ,  The effeet last a t  the 

most for a day or two* 

This drug has beon used for about 80 years or more as mydriatic. 

Many times the drug is combined with Phenylephrine osocalne, to 

give better results, 

50 far theso Jrs no report of t h i s  drug being used in the cases 

of Leprosy. 
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6 b c e  the time of Sushrmta (600 B.C.) Leprosy i s  well lmown 

as a disease of nerves. Various wopkers have studied the pathology, 

histology and funcrtfonal abnomality duo to the nerve Ieskons, 

Jt was known as  Vata-Rakta type where there vers nerve lesions. 

Recently Dr.& N. Cbtterjee(l956) has pointed out that thickening 

of peripheral nepves, par$icularly of mnar is a useful sign t o  

diagnose Leprosy* Eiimllarly PrS. S. Pandya(1975) and others have 

studied Innervation of muscle in Leprosy with special reference to 

muscle splndlp, ThWe are Just a few example to  show that  the affect-

ion of peaiphezal nerves in Leprosy have been studied In a considerable 

depth as compared to  other fbe3.d~o f  aerugus system, b Leprosy, 

in gartlcuZar autonomtc nervous system, 

F'urther, it i s  we11 h o r n  that  particularly a t  tho tuberculoid 

end of the spectrum there is  a masslge perineural infiltaation 

which compresses the nerve and makes the nerve to undergo degenera-

tion, Antia and co-workers have shown that  reZease of this compre-

ssion wvives tho nervous Funotlon. 

In Zepramatous (L.L,) cases there is degeneration of nerves 

without %hat much lnf iltration or a"ibros5s. 

Since autonomic fibres make their course with the somatic 

nerves and blood vessels i t  dJi possibLs that the autonomic Amctions 



are l iab le  for derrangement, 80 we took the problem for studybg 

the autonomic functions in Leprosy. We have taken tm types namely 

Lepromataus (I.L.) and Maculoanoesthdtic (M.B.) ~ ~ h i c hare the ends 

of tfxe whole spectm o f  the classfficatloa and cUnical manifestam 

tioas of this disease. Thus i t  was lntended If;6 know whether pathu* 

logical chaages particular t o  one type of this dlseasd as polntd 

out earafer can change the neurological nanifes%tlons+ 

An sxtensive survey of the literatwe & ~ ? \ t ~ a  shown that  only 

Histamine triple response and Sweat function t es t  have been studied 

so far. Even then no comparative d a b  2s available of those tam 

testswithin the same group of patient+ although i t  i s  said that 

(Ilhr. Felix Cfnreas 3.949) Histamine triple response is better for 

assessment than the sweat function . 
Ftwther, NeIC.Mathur (3973.) had studied the sweat function in 

comparison with sensory nervers lesions and had concludr3d t h a t  

there is no cor~~lationbetween the autonomic and sensory m c t i o n s ,  

It gppears very bold t o  conclude such, as no other paramstor of auto 

- nomic function has been studied, except; that of sweat Punction 

which depends upon laoal axon rrreflsx, and the conditions of' the 

sweat glands, Thus that w i l l  obPfously not reflect anp systsmic 

autonomic d isturbances. So to investigate the corelation further, 

we selected Cold preesor test ,  



1 

coneidering the ammt of w o ~ kdone on autonomic functions 

we selected various tests, including the b o  tests vhlch have been 

already performed, mm33.y Sweat fttnctfon t e s t  and Eistanine t;riple 

xesponse. 

The selectrfon of the tes t  was done with an latention t o  ova-

Jutate the autcrnomic functions tlith simple, less troublesome t e s t s  

t o  the patients and with the aid of only routine simple instruments. 

Further, the tests shout6 give a reliable and coherent iaea 

about the functions. We have used electro-cardto-gram at  lead I to 

get accurate pulse rate, 

The inst i l lat ion of Romat~opinein the eye oiU give intormat-

ion about the cholinoceptive muscarinic si tes in the sphincter pupi 

-Use musc&e. me basal peadings when compared tnith nomal w i l l  g i v e  

a comparntlve idea about the dominant tone on the pupil ,  The measure-

ments were dona by paper pupillometer for I t s  sbppleity,  sfficaay 

and reproducibility* 

The act  of Valsalvats Manoeuver w i l l  tell us about the funct-

ional sta tus  about karocepbrs, 

%'he cold pressor t e s t  was undertaken for the reasons already 

mntioned and to invest i g st e  t&'flllrliss reflexes and symphathoadrenal 

discharge, 



l h e  sub-cutaneous isljection of adrenaline v i l l  reveal. the 

ztatus of adrenergic recepto~sin Leprosy cases, in addition ton 

the ctnferences f ~ o mcold pressor test. !Phis test  w i l l  certainly 

have a therapeutic implfcation if the Iheprosy oases show either 

hyper or hypo reactivity. 

f t  can be inf'ered from the Literatiure review that so f a r  the 

work done on Histamine t;rlple respanso is mainly on white skinned 

people. Secondly the criterion taken for nerve loston i s  flpre, 

ahich is ofcoursa a subjective assessaent, Hence we have taken the 

final end point of intraderma1 injection of Histarn-he, the wheel 

so Eorned, which is an objective critorfon, 

The sweat t'mction reveal although son%-quant;ltalvelyt es t  %?ill. 

the status o f  sweat sands and the local, axon reflex mechanism. 

mthar ta  bet a clear idea of tho autonomic functions only 

the ehronic cascs who have taken trloatnent for not less than 8 years 
n e t

and more than twelve years %ere :;elect&. The only chemotherapehtic
I\ 

agent used was D.D.8. with a dose of 50mgs/day in tho vcLmteers. 

This makes tho trPal a uniforam t r i a l  with respect t o  the progress 

of the disease, 

Lastly all thaso tests were done on patients of only Lopro-
q 4 L  

matous and Maculoanaosthctic ~;3sthese extrenas of the whole Leprosy 



spectrum. ICl'urther, a control study was also undertaken to compare 

the responses in normal persons with respect Lo that in Leprosy 

cases. 

In shopt this study is a oontrolled, open t r i a l  to evaluate 

the autonomic functfons in the Crqo leprosy groups. 
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-sons for the t a t  %a persons of each group 

nawly normal volunteers, patients of Zspromatous type and pa tZents 

of! Maculoamesthetia types were selected a t  random. tho persons 

included in the &rialwePe malas. fur the;^, they were in the age 

group of 20 years to 35 years as it i s  the cornmomst; age group for 

the most cases o f  Leprosy and majority o f  the population of India 

is fa the range of that age groupe All. the persons were o f  about 

average3 height and weight when taken fop trlal. ( Please see under 

Results) 

Noma1 volunteers were not suffering from disease a t  the 

time %hatests were perfomd. This was conffrmed by Wing their 

pultse rates, blood pressure, auscultations of chest for tespiratory 

and cardis-vascular system, Palpationofabdomen for any abdominal mass 
A 

or tenderness and arm p i t  body temperature. History of exposure, 

diabetes,and signs of peripheral neuritis were $ought, 

8imtlarly were the examPmtions done for the Legmsy patients 

and their recent medical xecords were checked to exclude any poss-

i b i l i t y  of the disease, except t ha t  of' the Leprosy. An history of 

g2aucoma was asked to the patients. 

Romal volunteess wero Wormed not to W e  any m&f.aaments 

for forty-eight hours before the trial. Lepsosy patients were only 

on D.D.S. with their usual dose of 5Omgs/day. 



The trial was perfumed In a monsoon season with a rreXative 

humidity of 75to80$ and an ambient temperature of 30to33'~. It 

was conducted for normal persons in a we21 ventilated and lighted 

room* Similar location was also present for the patients a t  Aoworth 

Se38ct- o f  Testsr falsalva s Manoeu~er,Cold pressol test,,. 
i n st i l lation o f  fi Hornatrapine-fiydm-Bmrnfde ih both the conjmctl-

val. sacs, intradema1 bjection of HZst;amlne acid phos#&%te, intra-

dermal lnJectiort of Carbachof. and sub-cuttmeous tnjection of adre-

naline bl-tartrate were the pa~qmetsrsused for the t~ial, 

In gensfaL the t e s t s  .used were selected for their rel iabil i ty 

simplfcity, ease o f  executton, ewnomy and the least bothersome to 

the persons as the t e s t s  used 6 not have any appreciable after 

e f f e c t s ,  

In addition to  these genepal advantages these tests have their 

own metits which is of more importance, to show the various profiles 

of the autonomic nervous system, by the individual tests. 

Valsalva's MaaaeuvertThis test is used to  assess the barn-

receptors oF,'~a~dto-vascUarsystemr 

, 
cold PressorTests This t e s t  i s  used t o  evaluate mass reflex 



response which is involving symphathetic component of cardlo-

Vascular system. 

mydrlatic of antl-ahalbergic type with a reasonable duration for 

its mlydriatic effect which lastEi for not more than 2% hours. Further 

I t s  cyclopleglc ef fect  lasts for only aouple of hours, 

a t r a w a x  Iaection oE Histag&gpThfs test  is used t o  give 

an Idea abut the btegrity of Xocal axon reflex, 

Utra-1 of CarbachoatThis t e s t  is used to  evaluate 

the sweat glands which are supplied by only cholinergic symghathstic 

nerves. 

$&Jpcu.Z;aneousb.iection of: A d r e n a ~ s T h i sInjection was for 

the study of the effect  of adrenalbe an cardio-vascular system, 

DETAZLS OF .EACH S S T S t  

At f irst  the subgect was requested to  take hPs chair and was 

interogsted casually. Then he tdas int imated about the nattwe of 

tests  and was given a demonstration of Valsalva's Manoeuuer.He 
was enquired about his dominant hand for cold pressor test. 

The&he weight ond height of the person was measured and noted. 



I 

Two E4C*G, leads namely right and left arm were connected to the 

patent4 men the blood prossure cuff was tied to the left am 

which I s  not used for cold pressor test ,  5 cms above the elbow 

crease, Further, the basal blood pressure is obtabed by ansculat-

k t o r y  method which was followed throughout the tests, The dia-

stolic blood pressure was taken a t  Q level of mercury where there 

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

pressure where the pulse sound becomes first audible, 

!he h a r t  rate is obtained by notbg the G D . C , G ,  tracing a t  

lead one* 

Mter obtallaing the @sal data a t  aompjtete rest and relaxation 

t k l l  the six tests  were perfomned i.n the same order for a31 the ger-

sons as described below, 

The person blows the column of mercury manometer of the 

intern1 dlameter of 2.5m.m. v2fh the linear scale of mil23fmet;ers 

t o  a level of 40m,m, and keeps the pressuxe steady fur 15 seconds. 

An E.C.G. tracing 3,s recorded the moment the person is also assum-

ing a steady level of mercury. A t  the same time his  blood pressure 

I s  also recorded, The blood pressure and pulse rate are again re-

corded a t  the time of release of pmssure. The test is repeated 



one more t%meand the average o f  tho two relqdtngs is noted as a 

m e a n  result. A rest peciod of 5 minutes is given t o  the person 

be9o~eregetition, 

COLD PRESSOR TESTS 

m e e  minutes after the last  hlsalvats  Ma.noouver this test  is 

performed by pa&Ients's dominant hsnd. fn this trial the patients 

were with rfght hand as a Borninant one, 

The person's wrist was marked with a fe l t  pen from styloid 

process of radius t o  styloid process of ulna. Then h i s  W d  was 

dipped In a baker  of one l i t x a  capacity contalhing ice cubes and 

water maintained at a temperature of 0 - 2 O ~ .  upto the mark. B e  per-

son was t o l d  to Worm the time a t  which he feels the sensation of 

cold, sensation of pain and the time a t  which ;he 2s unable t o  Mar 

the pas, The duration of time were noted for a U  these three 

sensations f r o m  the t h e  of onset;of' the t e s t  which Is taken a8 

zero. 

The pulse was recorded during the time between the sensation 

of pain and pain intolersnce sa also the blood pressure. Blood 

pressure and pulse rates were also noted 2 minutes after the 

remval of the band from the foe cold water, The person was allowed 

to  take his hand oqt of the beaker the monent i t  becomes unbearable, 



me test is repeated for one more time and the results of the 

b o  were noted as mean results. 

~ F F E C TOF 3-a4 O&H~M,~IOPXWa 

( Please see opposite page f o r  a sample of PUPILLOMETER). 

A t  first the person i s  shown the paper pupillometer(l.J.Mcleod 

at.& 3370) which i s  nothing but a sheet of cerd paper in which 

there are sets of p i n  holes. Each pair of pin holes fs  a t  a specl-

fled dfstsutce ranging fmm 1 a.m. to 8m.m. wlth an Iaterva3. of 0,5m.m, 

between the consequitlve palrs. The card i s  held vertically so that 

the pa lm l i e  in a column, The pair of J. m.m, being the topmost 

when so held. The person was asked to hold the pupillometer in front 

of one eye wlth the obher being closed, The card was held such 

that it l ies parrqlllsl to eyes, Naw the person sees through only one 

gaar a t  a tlme with each other holes being compared t o  see a t  what 

size they come just cbso  toeether(Their borders touch each other). 

Tho diameter of the pupi l  I s  the size of the hoXa a t  whtch 

ghe holes gust touch each other. Thus tho initial diameter of the 

pupi l  was obtaineb 

Then tho person is asked t o  extend h i s  neck and open hfs eyes. 

Then a t  f irst  a single drop of Hdraatropine Hydrobromide of 3$ 

strength was instilled 51 his l e f t  eye and the eyes ~?er?aclosed, 

Exactly after a ainute another drop was similarly Instilled In the 



I 

right eye, and the eyes were opened a t  the and of one minute. Then 

the readlng of the diameter of the lef t  would be obtained by the 

aid of gupialometer which tlou3.d be the diameter a t  tho end af two 

minutes after SnstfUation= 

S id lar  procedure was followed f i r  the other eye and the 

same procedure was practised afi 4 minutes, 6,10,15, and 30 minutes 

from the time of h s t i l l a tion of the eye drops, The person was 

enquired about any symptoms l i k e  halos around the vision, brigh-

tening of the vision, headache, blurring of v i s i o n  etc, and the 

symptoms If any were noted, 

&t the end of fifteen minutes af ter  the instillation .the next 

test of Histamine triple response i s  pexformed 

&t first the site of injection was swabbed with rectified 

spirit . Then 0.05 ml of Xmg/ml of sterile,freshly promred 

solution of B i stamhe Acfd Phasphate Ps fnJected intmdermally 

with a needle of 26 No, and Top Tuberculin syringe. A t  every time 

a volume extending from Ob2ml to 0.35 ml is inJected with?the same 

syringe so that only exact amount goes into the skin. 

The s%ze of the wheal was noted with a vernier calipers a t  

the intervals of 1,2, 3, 5, U) and 15 m5nutes from the tlme of 



injecticn. The measuremsnt was taken 1. Parallel t o  the forearms 

and passing through the site of injection nnd 2. A t  right angles 

t o  the first, 'She average of tho two is recorded 

The injeotlon was given t o  a l l  the persons a t  their upper one 

third and mfddle one third of foragrm and in Maculo..amasthe tic 

cases a t  the site of hypo-pigmented patch on their  backs* . 

A t  firat the site of injection 2.s st~abbsdwith rectified 

spirit and allowed to dry, Then Carbachol of 0.W of 0~25ngs/' 

f L e .  50 mag) i s  injected SntradermlLy with a needle of 26 No and 

a tuberculin syringe at;a middle  one third and lower one thirdv 

of the forearm. The needle was very slowly withdrawn so as t o  

avoid leakage of drug from the sate of puncture, 

En bQculuarroesthet i c  cases similar procedure was followed a t  

the s i t e  of paLch on their backs, Th%s site was at least l@cmsapart 

than that for Histamine test ,  

pramration of Brom~811.oZB ~ wPa~erlNo42 tlhatcman filter 

paper were a t  first dipped in l$solution of Bromophenol Blue dye 

Inacetone k e p t  %na large petridish, kt a time on3Ly one paper 

was dipped so that the dye was equally impregnated on the filter 

paper. 



The pager was pick& up by pair of forceps and dried before the 

tablo fan, The drfed papers were kept in a aLr t ight  poly-ethylene 

bags, The gapess were cut with the pair af s c i s so~sa t  thc time of 

t e s t s  to the s ize  of' 2.&ms x 2*5cmsl 

The papsr so cut was kept over the infectad site and was 

gently pressed over fihe sldn, S t  was allotred t o  stay at  the s i t e  

for 10 seconds every time. The paper was stabed with bl%espots 

of sweab and the spots were counted with magnifying glass(lons) 

The counting of the spots was only approxilmately done as a t  higher 

density the spots merge Logether. This procedure i s  performed a t  

and 30 minutes interval and tho spots were eraded as5,10, 

following (fa:K. Mathur 197a. 

N i l s  Spots less than 3C), 

l o t  t lOcl#)()spots over an area of 6.25 sg,cms. 

2-f-tXXl020Q ' " t t  1 1  1 F  8 t  

33.t2CO or nore ------- do --I----

4 3 - 8  Urge smudges of sweat ------do --r-c. 

The next tes t  i s  psx?fo.rmed fifteen minutes after the 3nJectPon 

o f  Carbachol. 

p3FGTXOIf OF ADREN&IME. 

ht first the s i t e  of injection was swabbed with  hectPfSed 



spirit ~ n dwas allowed to dry. Then 0.2ml of img/ml offadrenaline 

bi-tartrate was injected sub-cutaneously with e 23 NO. short needle 

a t  the &eltoid be-. The persons were told to inform for any sgm-

ptoms. Pulse rate and blood pressure were recorded a t  5, U), 20 

and 30 minutes from the titna of 5njecLion. 

After the observations o f  th i s  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 ang 

residual effects and the pupiUary d3.amster were measured, 

The same method was followed for all the persons who had 

undergone this $rial. Separate syringes were used for he respective 

drugs and tbe same syrhges were m a b t a l n e d  for a U  tho persons. 

Similarly the Manometer for Valsalva 's tes t  ,Sphygmomanometer 

(B.P. Bppnratus) and I3oC.G.  hlachino were the same. Ilurther, the 

weighing machbe, the tape for measuring helght were also the same. 

The drugs used were Adrenaline B i - tartra t e  (Burroughs-Wellcome), 
Histamine Acid Fhsopha t e  {BaD,Ha), Carbachol (Bdngal Imnunitg) and 

.. TBarmatrop-e Hydrobromide l$ (Bell pharma) ... 





Table 1308 2. Showing mean with range o f  age, weight and height in 

NamaL and Leprosy Patients. (Please refer to Appendix 
NO. 2.) 

TYPE AGE bEXGHT HRIGHT 

The persons who had undergone th is  t r i a l  were selected a t  

random and their age9 height and %!eightwere noted as shown in 

Appendix Not 1. 

The Normal persons eere in t he  range of 21 t o  30 years with 

the ranges for weight and height be3.ng 45 t o  62 Kgs and 150 to 175 

Cms respectively* 

The ftepromatous were in the rqnge of 21 t o  35 years with the 

ranges o f  weight and height b e b g  42 t o  51 Kgs and 158 Cms t o  176 

Cms respeetivsly. 
Similarly ttere the range for Macu~oanaestheticGases X,e. 

22 t o  29 years, 43,t o  51 Kgs and I.!% to 168 Cms , 



Thus it is evident that  the groups do not differ sIgnieYcilfl$ 

-ly f r o m  each atber for  age and height, Ifowewer, the avernee wetght 

o f  Leprosy patients was less than that o f  Noma1 although there was 

no signilficant d l f f  smnce* 

TableeRo: 2,Ranges and averages for pressure and pulse rate of 

. Normal and Leprosy persons in Basal Condltioiis, 
(Please refer to Bppsndix nos 2.) 

SYSTOLIC DIASTOLIC PULSE PlJUZ B&!tE.- -

" 
333*4f0~5?88.3+-O.99 

pmssm
25.XJZ.2 87*7Nw4 

NORMAL (105 b125) (79 t o  110)(15 to361 (76 b rill) 

The blood pressure reading were in the noma1 range of X X 3 b  

140 m.m. OFHg fir 8ystol.L~and 60 to I00 for Diastolic. 

The basal systolic, diastolic and pulse pmssuro d i d  not differ 

significantly f r o m  each other as also was the wise rate* when 

compared amongst the three groups. But the basal systolic and 

dlas&lic was found t o  be or4'kho lower s i d e  of the noren1 Ln Leprosy 

;par ticuarly in bpronatous leprosy. 

831 the folloving resu22;s aro co~lparsdat; the pfoMbllity 

value of 95% or mof8. 



TGbLe Boa. 3r Average change in Blood pressure and Pgse Rate as a 

Result of Va3Lsalva and ;en the Purse Rate after Z;he 

Wlsalva. k Please Refer to Appendices Nos 3 t o  5 ) .
0 

b t e s  N. denotes Normal Persons. L.I. denotes Lepromatous Persons 
M A ,  denotes Maculoanaesthet ic  Persons, 

The sign (4 minue::derotcs shrotening of pulse presswe snd  
Bradycardia, 

- .The sign (+I plus denotes wldenfng o f  Pulse pressure ctnd 
Tachycardia. 

ma.$ Ln Rormal parsons the systoJic and diastol ic  

pressure rose during the iaaoeuVer. Zn one case tbe rise was 95 

and 92 men. og Hg respectively, The avaragc change 3x1 systolic 

was 40.3 n.n. of Hz and tha t  Sn d.lasMllc was 49,b,m. of Hg 

The pulse pressure shortened and the pulse rate accelerated 

the average being-20 and 113.5 with panges of 4b3fj and -1'7 to 44 



i 

t ; o ~ C a s o s gIn thess cases the response was similar. The rise 

in systolic diasitolilc vas 25.9 and 32,6tn*rn* a@Ng respectively 

nith a range of 1, to 40 Iln systolic and 19 to 51 in d%stollc. The 

short;ening of Pulse pressure was to the extent of 32.7 with the  

range af 1 to 20 a.m. of Hg* 

There was no tachycardia during the Valsa3lva and no Briidycardba 

after the manueuver9 except in on6 case. In this case pulse rsats 

did shoo$ up by 62 beats per mlnute dpring %he Valsalva. 

E f a c U a w a e s t ~ ~ ~ t ~ ~ e  the in lGBpromatousrssulcs wess same as 

cases. The atrerage crhange in sys fo l lc  and dfastolic was 20,2 and 

34.8 m.m. od Hg witb a ranse of 5 to  45 and 32 to  58 m.m. a l  IIg 

respective3-y* 

The shorbrenlng of pulse pressurle wars to  t'ne extent of 13.6 m.n. 

o f  Hz on an average with s rangs of 2 t o  37 man. o f  Hg 

1. SvstcJ,&&essu~~lThe rise in pressure was smaller in both the 

Leprosy groups than in the Homal and the Cdo Leprosy groups Bo 

not differ from oacb other. 

2. ~ O J , p r e s s ~ s '~ C The rasulLs aro similar to the changss in 

sys toZic pressure. 



5.j&l_llsePresswet B e  decrease in Pulse Pressure was more In MacuLo-

&aesthetic, intermetilate in L.L. and the least in Normal. The pulsen 

presstwed did  not dlffer sigrfficaatJ,y between the ~ J OLeprosy groups, 

80wever, puLse pressure In NomZ differ from that in etthor of the 

Leprarsy Cr~ups. 

4.- Rabt. The tachycardta produced did not aP1ffer from each 

other amongst the three grougs, d w b g  the Manoeuverr Aftor the 

Manoeuver thore was a si%nificantbradycardia in lVonaal Persons but 

the two Leprosy groups d i d  not show any Bradycardia as their pulse 

rate wem restored back $0 N o m l *  

%us the pulse rate of Normals a fterr the ManosuVer d l ffered 

from two Leprosy groups but theae two groups d i d  not differ between 

themselves 

COLD P r n S O R  m s T ,  

Table f3crt. 4, Showing changes Fn sgrtolic diastolic,  pulse pressure
.d m s a  Qte an8 ~eprasy Patients, due to~n ~ iorma~ .?=bold Pressor Test.(Please rcfep to  Appendices Nos 6b9-A: 

TYPE SYSTOUC DUSTOLIC PULSE PXESSURE: PULSE RATE, I 



Table Not 5 Showing Maan Cold Sensft i ~ i $ y ,Itain !Phreshold and Into-
lerance a t h  their respective ranges, 

.L -.m e o u s  31.S-+Se0 
M, (Few Seconds) (33to 60) 

,Now& P-t In t;?iase persons there me rise fn systolic, and 

dfcroto2ic pressures to the extent of 43.4 aad 55*5m.rn.&f Hg resp-

ectively,Tho ranges being 22 to 64 m.m.Hg and 30 to  72 m.m.aS Hg, 

Tne ptXlse pressure was ffocraasod and the pulse rate accelera-

ted by lZ.1 and B,6. The mngBs baing 3 to  20 and 0 il;o 43 resp-

ectively. 

Tho sensitkvity of cold tras obv?lousLy ;InstxmZ;aneous. 'flhe 

average p a b  threshold and pain ~t;olerancewas 14,5 Seconds a d  

31.5 Seconds trith tho range3 of 5 t o  25 and 38 t o  60 respectivelyc 

Ths change was 'f,m.dfatelgrestored to Normal, after the 

w9thdrawaX of the $ i d  From ice-cold vater. 



I &gpcmatous Cassst Xn these cases there was a rllse in systolic and 

diastolic pressures of 26.1 and 17.7 m.ml og as an average, v i t h  I 

the rqnges of 0 to 30 and -7 to 40 respectively. 

The puss pressure was decreased by only 2r7,n.m. o f  Hg with a I 

vorg wide varialAon and thus s b t i s l c a l l y  insig~riffcacnt. The pulse 

rate also did not change t c  anysfgnificant extent. There prore wide 

var2ations. 

Rather, the tino scnsit lvity of Cold mas 8.5 seconds on m 

average with a range 09 2 to 25 seconds. The threshold and intole-

rance aserzged to 34.5 seconds end 296.5 seconds respectively with 

a range of 15 to 75 and 55 to 600 seconds respsctfvely, 

-#anaesthetic Cnsesr In this group the systclic pressure d i d  

not rise t o  any signiflcan%extent so also was tho change in pulse 

pressure although there was a variation of broadaning and shortening 

of pulse pressufe. The pu i se  rate also d i d  not chBng~although 

there were tachycardia as wall as BrGBy~carclia, 

Z t  was only the diastolic pressure which rose by 16,3m,n. of 

Fig on an average with a rang6 of -2 39, ?hather, the average time 

fo r  sensltivi%y~ 1 2 sU.3 second: and that f o r  t'nrsskold and intole-

rmez were 56.3 =d 393 seconds respectively, The ranges baing 

3 t o  25 and 153 t o  D O  and 335 to 600 respectively. 



-- - 

COMPARISON AI4OHGST TEE GROUP8. 
SystolQt  The rise produced was more in Normal persons as 

compared to Leprosy cases. But the rise was sfmilar In two Leprosy 

groups, 

g?.astol$gt The results were the same as for systol ic  pressure. 

j%J.se r>ressuret Hers also the ~ ~ s u Z ~ S  the same as ginwerg 

diastolic and syst o l l c  pressures obviously, 

pulse RatetZt d i d  not show any difference for the change pr&-

duced due t o  tho tes t  amongst the groups. 

$he Cold S e n s t t i v l t vland Other ~arnmeter&;jrThe s a n s i t l v l t y  ,pain 

threshold and intolerance were different %nMormals than ln Leppersy 

groups. Wlt the Leprosy groups d id  not differ between themselves. 

Table nor 6 Showing Average size of the p u p i l  and the ranges before 
and After the insti2lation of drug, 

,666 

TYPE BASAL R B A D l 3 G  IIBADINC AT MENOTES* 

B.L. 2.20 0 . X  ( 2 to31 '4.1 0.1 (3 to  6 mem*) 
L 



Nomal PersonstThe average size of the p u p i l  before Homatro-

pine was 2.05 1n.rn.iO.16~ Mter  the Snstf l l a t i on  of HowtropSne 

the pupi ls  d i l a t ed  t o  3,9 ma. on an average a t  t he  end of 30 

minutes after the h s t i l l a t i o n ,  B e  range of puplllary size before 

the Ust i l la t fon was 1 t o  3 men. a d  it became 34~36 m.m. after 

the ins t i l lat ion.  The.average change In size was l e 8man. wf th  

a rmge of 1to 4 m.m* 

Le~romatousCasesrHere the average size o f  the pupil before 

HomatropUe was 2. l m.m.*0.1. After the insti l lation of Hmatropine 

m e  pupils  dilated to 4.1 m.m. on an average a t  the end of 30 

minutes. The range of p'lrpillary size before the ins t i l la t ion was 

2 to 3 m.m, and i t  became 3 t o  6 meme af ter  the inst i l lat ion.  The 

average change in size was 2 m.m. with a rang4 of 1to 4 m.m, 

Maculoanaeshhetlc Caseso In these cases the average size of 

the pupi l  before Homatmplne was 2.2.m.m.50.200 After the  insti-

Uatfon O f  the drug they dfhtod to 3.7 m.m. on an average a t  the 

end of 30 minutes, The range of pupillary size before the Insti-

I lat ion was 1to 3 m a .  and i t  became 3 t o  5 a.m. af t@r the drug. 

The average change fi size was 1.5 m,m. lwfth a range of 0 to 3m.m, 

Thera was no difference bekgeen the r fgh t  and the l e f t  pupi-

Uary size in anp individual in  any of the three groups. 





COMPARISON AMONGST GROUPS* 

There was no difference either before and af ter  the ins t i -

l l a t i o n  of Hornatropine amongst any of the groups when compared with 

each other, 

Table Not 7 Sho-g average time fo r  frlaximum response and Average
size of the me@. (Please Refer to  Appendices Nos 11to 

TYPE A ' R A G E  TIME FOR AVEiNGE SIZE O F  !LTE tJHEAL, 
MAXIMUHmspor?sE 

7.1 min3l.04 1 7 . 8 ~ , 7 7  m.m. 
N O W  ( 2 to  15 ) (13 b 22) 

(NORMAL SITE) 
7,Bnim.f 1.61 14.Ok0.8 m . ~ .  

MltCULO~JAESlXETIC(1 t o  E) (11t o  58)
( A'f !ES PATCH) 

Normal Personsr The net change in the s ize  of the yhek1 1s 10.1 memo 

In these perons 7.1mimutes was the average time for the formation 

of wheal to the maximum s i ~ e .The average size of the wheal was 17.8.I 

m.m. v i t h  a range of 23 to 22 m,m, The distribution of people along 

with t ine t o  give maximum response was discrete  and only 4/10 

people showed the maximum a t  3 minutes, while the rest were d i s t -

ributed from a range of 2 to  15 minutes, 
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&e~romatousPersonsr The net change in the sige was 9.6m.m. me 

average time to a t t a in  maximum s i ~ evlas 10.1 minutes. The average 

size was 17.3 m.m. w i th  it range of W t o  22 m,m. Here 7/10 people 

showed maximum response a t  10 minutes, 

)faculoanaes the t i c  Persons r (Nl,rrmal Site.: The net change in the 

size was 8.6m.m. The average time fo r  Maximun sive was 9.7 minutes. 

The average size was 16.6m.m. Here 7/10 people shoved maximum response 

a t  LO mfnutes. 

pculoanaes the t i c  Peresns ( A t  the s i t e  of Patch) m e  n e t t  change in 

the s ize was 6.6, mom. The average time for  maximum size was 7.1 

minutes. The average s ize  of the wheal was 14m,m. with a range of 

11 to 18 m.m. 6/1~pcople.shoved maximum response, a t  5 minutes, 

while the rest ttere distribute& discretely over the time period. 

CQt4PARISOlJ AMOPITGST THE GROUPS 

(P3ease refer  to the graphs on the Opposite pag& P - ~ $  
Rate of Formation of Whea3,:It can be seen from the graph that  the 

wheal formation was fas te r  in Normal, then tn L.L. and in  M,A, a t  

Normal s i te .  But i t  uas l ea s t  i n  the patch of b1.A. 

Colour of the Whea&, r The colour vas mahogany red in all the persons. 

Size of the Whealt It i s  evident form the graph and s t a t i s t i c a l  
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analysjls that the size of the wheal differed from each other in  

a l l  the groups uhen compared v f t h  each other, It is maximum in 

tiorwl Persons, Next to that ia i n  L,L. The 3 ~ dRank waa of M.A. 

a t  Normal s i t e  and tho least  was a t  patch of M.A, s i t e ,  

SWEAT RIIJCTION TEST, 

(Please Refer to Appendix No 16)
Sweat Response was graded as nil t o  +4 depending upon t h e  

degree of sweating as usuaUy seen* Here the No. of individuals 

of one type shuwing, the same grades o f  response are grouped into 

one group a t  the  given interval of time namely 5, 10, 15, and 30 
..minutes. lhen the results are compared by Chi-Squaro test. The 

results are as follming. 

Normal Persons: All the persons sweated with in  5 minutes of 

the injection, The response was complete in 9/10 persons withfd 

10 minutes. Only 3 persons sweated upto+3. Nobody sweated upto 

+4. There was no sweat in  seven persons a t  the end of 30 a h u t e s ,  

Lepromatous P6rsonst The secretion of sweat started only in 

seven patfents withi.& 5 minutes, The rest three d i d  not sweat upto 

20 minutes, One patient d id  not sweat a t  all upto 30 minutes. 3 

Persons sweated upto +3 while only one sweqted upto 4-4, 



J4aculoanaesthotic Persons (Normal Sites1:The sweat oc cured 

in 8/10 patients withim 5 minutes after. the injection. It reached 

i t s  maximum only upto 4-2 within 10 minutes, only in two cases, A t  

f if teen minutos 8/fa were t ~ S t h + lsweat. A t  the end of 30 minutes 

there was no sweat in 4/10 cases. One person d i d  not swaet a t  all, 

&ggloanaesthetic Persons ( A t  the s i t e  o f  PaCbh) :The onset 

of sweat prodluction was ~ B r yslow. A t  fivc mlnzites only seven persons 

sweated upto +1. One patient djdnot sweat a t  a l l ,  upto thirty minutes. 

A t  the end of 10 and 15 minutes the maximum EW reached was4 in 

faur patients. A t  30 minutes 3 patients d i d  not have any sweat a t  

all. 

The degree of sweating d i d  not differ  in maculoanaesthetic 

cases a t  the tt.lo s i tes  viz.  Normal and Patch. 

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

Persons I 

But thero was a significant difference as per fol lming in  

o other comparisone 

The degrse of swea t ine was most in  Normal and Leproma tous, 
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Next was Haculoanaesthetic Cases a t  Norual Si te  and the leas t  

was a t  the site of Patch of Maculoanaesthetic Cases. 

$FISCT OF N>R;:NALIITA O;J BLOOD PRz;SStXiBt 

(Please refer to  Graghs on tho Opposite page for  Comparison 
of Effects of Injection of Adrenaline, Vaalsalvats Menoeuver 
and Cold Pzressor Test onnBlood Pressuneand Pulse Rates,) 

mmal Porsonst The systolic pressure rose significantly higher 

a t  the end of 11) minutes but not af ter  20 minutes of the injection, 

to the extent of 10.2 m e m o  of Hg with a range of -16 to+30 a t  thn 

minutes, While a t  the end of 20 ntnutes 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 pulsz rate also d i d  

&~romatous Casest Here there was no significant change a t  

a l l  .inany of the wrameters ovearplat probability of 50$. 

vaculoanaesthetic CascssThe systolic pressure f e l l  significant-

l y  lsower a t  10 and 20 minutes aftor  the injection. Tko f a l l  produce-

d was -5&8 and -13.8 respsectively. Simila~Zywas the decreased fn 

diastolic vhfch was to the extent of -20 m a .  of Hg and -12 m.m. Hg 

respectively. But what was more evident was foe l ing  of giddiness 

- .. ri 
I .  



prdduced by the drug Adrenaline fn 4/10 patients in  this  group. 

Obviously tho mean pressure tras also decreased to the  extent of 

17.3 and -7.6 mom. og Hg. But there was no change in Pulse pressure 

and Heart Rate , 

CO:JPARISON M4011GST !lXB GROUPS. 

S ~ s t o l l c  Pressure; !Phe comparative results were the sane a t  

LO and 20 minutes. In IJormals there &as a r ise  in Systolic pressure 

wl.l.lle in Lepromatous thera w8s no change a t  aU. In Maculoanaes the- 

t i c  there was f a l l  in  pressure on the contrary, 

Further, in  Lepromatous 3/10 patients d i d  not show any change 

a t  a U  a t  ID and 20 minutes af te r  the injection, klhile Maculoan-

aesthztic 9/10 paaients sho~~cd a definitte f a l l  below their basal 

readin~s,  vhich i s  qu i t e  significant, 

Diastolic PrQssurgr Here in Norql  persons there was a r i se  ' 

which was not significant from r ise  In Lepromatous Cases. But in 

Maculoanaes the t i c  cases there vas a f a l l  In pressure and .thus the 

results of 14aculoanaesthetic differ from Lepromatous and Normal 

groups, This uas the position a t  10 as  us11 as a t  20 minutes. 
-

Pulse Pressurqt The puke pressure changes differed from each 

other in that in ~Jlaculoanaest;hot9c them was a trfdening of pressure 

a t  10 and 20 minutes whfle fn Norma13and Lepsomatous there  was 
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I 
I 
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shortening. We shortening vas not different a t  10 nhutoc between 

Lepromatous and Normal but i t  tras more of i n  Lepromatous a t  20 

minutes. 

Nean Pressuret A t  10 minutes them vas a r i se  in ucan pressure 

in  Normal while in Uproamtous therc vas a small f a l l  in ft ~ h i c h  

vras considerably different than the remarkable f a l l  in Ihculoanaes-

While a t  20 rrinutes in a11 the three grotips there was a reduct-

ion in pressure which was not significantly different from each 

other amongst the groups, 

Pulse Rate: The change Jn pulse iaate d i d  not differ  in Worm) 

and Leprornatous cases although both showed Tachycardia a t  10 and 

20 minutes. The tachycardia baing more a t  3.0 and leseer a t  20 

minutes. But the Maculoanaes thetic Cases shoved Bradycardia a t  

10 and 20 m h u t ~ s  and thus tho pulse rate differed from res t  of the 
yo* 

groups. Heqrt i n  this group differd very much from heart rate of 
4 

EJormal a t  10 minutes but was not so a t  20 dnutss. When compared 

wft h  Lepromatous the change produced was not singificantly different 

a t  10 minutes but it was significant a t  20 minutes. 





-APPENDIX No, 1 Showing age, weight & height of the volunteers who have undergane this 

NORMAL LEPROMA~US ~ U L O A N A E S T W E T ~ C  

Age Weight Height %e Weight H e i g h t  %m Weight H e i g h t  

-

Age t It is expmss-cstl in years as the nwnber of complete4 years at the last birthday. 
W e i g h t ;  is expressed in Killograms and Height in Centimeters, 



-APPENDIX N o .  2 Basal Pressure and Pulse rate in MomaL, Lepmmatous and Macubanaesthetic 
Groups. 

NOTE:: - S -denotes Systolic Pressure D - denotes Diastolic Pressure 
P,p,.denotes Pulse Pressure P,R, -denotes Pulse R a t e  



-APPENDIX No, 3 Valsalva 's Manoeuvm In Normal  Persons 

SYS~R~LXC ~xAsmr;r,c PULSE P ~ S S U R E  PXYT~SERATE 

I'D .V.M ." denotes During Vdsa lva  * s Manoeuvre 
*A.V.M *a denotes After Valsal;vaQ Manoeuvre 



- --- 

- -- - - - - 

-h
ApmNDIX No. L.A - Cpge produced in Basal Parameters due to Valsalva's Nanoewee in Systolic. 

Diastolic, pulse pressure and pulse rate in N o r m a l  Persons, 

SYSTDLIC PULSE PRESSURE PULSE RATE 

NOTE$ The sign (+) Plus denotes widenfng oE pulse pressure and Tachycardia.It 

I. T b  sfgtr (-1 Minus denotes shortening of Pul8e Pressure and Bradycardia 



- - - 

-APPENDIX NO. 4 Valsalvaes Manoeuvre! In Lepmatous Cases.  

SYSZOLfC DXASTOLXC PULSE PRESSURE PULSE RAZ'E 

B DeVeMo AoVeMm B DeVoMo A.V.M. B D*V.Mm A o V o M o  B D M A,*J,tq, 

NOTE: - - *BW Zenotes Basal 
- *D,V.M .* denotes during ValsaLv-a*s Manoeuvre 
- mA.V,M,W denotes after ValsalvaosManoeuvre 



-MPENDTX NO. 4-A Changes pmduced in Basal Parameters due to Valsalva's Manoeuvre in 
Leprcwna*us Cases. 

SYSTDLXC f)XAS!lOLf C PULSE PRESSURE 

BJ)*V.Mo 

PULSE RATE 

B-A.V OM 

NOTES - The s i p  (+) plus denotes widening of pulse pressure and Tachycardia, 

The s ign  (-) minus denotes shortening of pulse pressure and Bradpcardlla, 



APPENDIX No, 5 - VaLsdlva * s Manoeu'vre fn Maculoanaesmetic Cases 

SYS'IDLXC DIASDlLIC PULSE PRESSURE PULSE R A m  



- APPENDIX No, 5JI. Changes pmduced ?in Basal.  Parameters due to Vmlsalvaes Manoeuvre in 
Maculoanaesthetic Cases, 

SYSTOLXC DIASTOLIC PULSE PRESSURE PULSE RATE 

NOTES 1, The sign (+) plus denotes wiclenrfng of pulse pressure and Tachycardia, 

2 ,  The: sign (-) minus denotes shortening of pulse pressure and ~ r a d y c d i a ,  



- - ?WPEM)IX No, 6 COLD PRESSOR TEST Cold Sensitivity In Leprosy Cases and Pain Thre-

shold in Pain fntolerance in a11 the persons, 

NOTE: - A13 the readings are in seconds. 
L. L, .. Leprmatcrus Cases P, X, - P a n  ZntoXerance 

M e  A, - Maculoanaesthetic Cases P, Te - Pain Threshold 



-APpEP;II>XXNo, 7 C o l d  Pressor T e s t  - B. P. and Pulse Rate in Normal  Persons, 

SYSTOLIC DIASTOLIC PULSE PRESSURE PULSE RATE 

BASAL DURING BASAL MfRING BASAL DURING WAL DUIlIiqG 
TEST TEST TEST TEST 

100 

ZOO 

86 

88 

100 

125 

75 



-m m I X  No. 7 d i  Changes produced in B a s a l  Parameters during C o l d  Pressor Test 
( N o r m a l  Persons) 

PULSE PRGSSURE PULSE ELATE 

XOTE~ - The sip- (+) prus &notes Ta~kyca~rdia, 
The sf- (-1 minus denotes Bsadycmdfa, 



APPENDIX No, 8 - COLD PRESSOR TEST - B, P, and Pulse R a t e  in Lepromatous Cases 

-
SYSTOLE DIASTOLIC PULSE PRESSURE PULSE RATE 

BASAL l3URmG BASAL DURING BASAL W R I N G  BASAL DURIIVG 
TEST TEST TEST TEST 



-A P P ~ Y ~ I XNo. 8-A Ckmges pm&aced in Basal Parameters during Cold Pressor Test 

(Lepromatous Cases) 

DIASTOLLC P U I a  PRESSURE PULSE RATG 

NOTES - 1. The sign (+) denotes widening of pulse pressure and ~achycardZa. 
2, The sign (-$ denotes shortening of pulse pressure and Bradycardia 

and fall in DiastaZic pressure, 



APPEiTDXX No. 9 - COLD PRESSOR TEST - B, Po and Pulse R a z e  in Maculoanaesthetic Cases, 

SYSTOLIC DIX3TOLXC P?3LSE PRESSURE F U S E  RATE 
-

BASAL DURING BASAL DURING BASAL OUfiZNG BASAL DUR DIG 
TEST TEST TEST TEST 



- -- 

-APP9SDJLX-...-- No. 9-A Changes produced in Basal. Parameters dudng Cald Pressor test, 

(~acubcmaesthetfc Cases) , 

.- - - - --- - - --

SYSTOLIC DIASTOLIC mTLSE PRESSURE FULSE RATE 

NOTE~ - I, The sign (+) plus denokes widening of Pulse P e s s u r e  and 'I'achycardia, 
2, The sign (-) minus denotes shortening of Pulse Pres sure  and Bradycard%a 

m d  fal,l/in D i a s t o l i c  pressure. 



A P P Z N ~ ~ ~ XNo, 10 - Effect of Hornatropine orr P ~ p i l l a ~ ysize in a l l  the Eiree groups, 

( A t  the end of 30 Minutes), 

-

BASAL FINAL L3ASAL FfUAL BASAL FXNATa 

The ffnal reading denotes the s ize  of the pupil at the end of 30 minutes after  
the instillation of Hornatorpine in both the eyes, There is no d i f ferenee 
between the pupillary diameter of both Ehe eyes hence the average of the 
readings is taken in m,m, 



APPEE~IX Nq, 10-A - The Ancrease tn s ize  of the pupil by Hornatropine 



--- - - -  - 

Appendix Noo 1% 

EUstamine triple response in N o n n a l  Persons 
The s i z e  of the WEE= EXPRESSED IN mom. 

ZERO MENUTE r ORE MXNUm r TWO MINUTE : THREE MIWm t FIVE M X m  : !PEW MXN. : FIFTEEN M f N U T l  

Mean 2 7.7 9r8 13.2 X5.5 36.13 17.3 17.8 

S.E.r 2 0.3 1 0.75 -+ 0.71 -+ 0.81 C+ 0.9 I+ 0.67 -+ 0.77 
-

> 
The figure which is underlined denotes the maximum size atta-d 

corresponcling t i m e .  

at the 

The average t i m e  fo r  maximum size is 9.1 minutes 2 1.04 

6 /lo People showed maximum response by S minutes. 
NOTE%- The readings of a l l  the tables from table NO. I1 to 15 are in ndllimeters, 





Appendix Not 13 

Histamine Tr fple Response in Maculoaneesthetic Cases 

(~onnalS i t e )  Size aE the WHEAL is expressed in N,M, 

-

Z E m  M S N  ,t ONE MZN t TWD MIN t THREE !%EN t F3VE M I N .  t TEN M Z N ,  r FXFTEEN MINUTES 

The f i g u ~which Ic underlined denotes the maximum size attained at the correspondfng time, 
The average tW £or maximum size is 9.7 minutes L+ 2.44 
A t  10 minutes ? D O  people showed rnasdmuam response, 





APPENDIX- No. 15 - The net enlargement in the size of t he  wheal at the end of 

30 rruinutes. 



-APPENDIX NO* 16 SWEAT FUNCTION TEST (Degree of sweating in No. of Individuals) 

b 

TYPE OF CASE TIME 0 + +f *+ ++++ 
E ? ~ T E S )  

-

MACUmAWmsTHETfc 
(AT TliE SITE OF PIATCH) 

5 

2 0  

15 

3 

2 

3 

7 
5 

5 

0 

4 

4 

0 

0 

O -

0 

0 

o 
30 3 6 1 0 0 



Errect or Aarenalme on BOP.& Pulse R a t e  in N o r m a l  Persons. 

80 80 

90 120 

80 PO0 

78 70 

90 1x0 

78 120 

90 92 

I10 90 

88 LOO 



Changes produced in Basal Parameters after the injection of 
Adrenaline in N o r m a l  Persons. 

SYSTOLIC t DIASTOLIC t PUtSE PRESSURE t MEAN PRESSURE o PULSE RATE 

- .-- --- -- -- - -

Note t - (1) The Sign (+) denotes lncrease in pressure and Tachycardia. 

(2)  The Sign (-1 denotes decrease in pressure and Bradycardia, 



- - Ertect of Adrenaline on B.P.and Pulse Rat@ in Leprama.t;aus Cases, 

SYSTOLIC t DIASTOLIC r MEAN PRESSURE t PULSE PRESSURG a PULSE RATE b~THQTOR%E~ 



Changes produced i n  Basal Parameters after t h e  injection of 
Adrenaline. (~epromatousCases) 

SYSTOLIC 1 DIASTOLIC 1 PULSE PRESSUm t MEAN PRESSURE t PULSE RATE 

lOm4.n r 2min t 1Qnl.n t 2min t lCbln r 2min t 1Cmh r 20  min t lamin r X> m i n  o 

NOTE$ - (1) The Sign Plus (+) Denotes rise in pressure and Tachycardia, 

(2) The Sign Minus (-1 Denotes fall, b pressure and Baadycardia. 



SYSTOLXC r DIASTO&IC t ME@S PRESSUPS s PULSE PRESSURE t PULSE F a =  



- - -- -- - - -- - -- 

wlangcs pmauuw A n  nasal 

(~aculoanaestheticCases) 
rarmecers arter m e  InJecclon or A c r ~ a L l n e .  

SYSTOLIC s DIASTOLIC t PULSE PRESSURE r MEAW PRESS'JTZE t BULSE RkTE 

l O m h  : 2 h i n  r IIOmin : 20 M9n : Z 0  min o 20 min t 10 r n h  : 20  mfn t 10 m3.n 8 20 min 8 

NOTEo- (1) The Sign plus (+) denotes rise in pressure and Tachycardia, 

(2) me Sign minus ( - ) d e n o t e s  P a l l  i n  pressure and Bradyeardie .  





Leprosy is  a bacterial  disease which causes neuroloflcal mi 

-f cstcrtions. So far  research worlrers have studiea the peripheral 

neuropathies produced by the t h i s  disease. But the functional s tatus 

of i ts  autonomic counterpart s t i l l  remains to be unexplored as also 

was the central nervous sys tern1 s manff estations if nay. 

It appears from the l i t e ra tu re  revSew that the invcs t iga tions 

of Autonomic System was done orily in  relgtion to  local  axon rsflexes 

nanely Histamine Triple Response and Sweat b c t i o n  tes t ,  But a Com-

parative data o f  t h i s  mechanism of functfion has not been done with 

nornal persons as is  done in our study. 

Lepraoy is  the only tropical dtsease which has got such a broad 

range of c l in ica l  manffos tations depending upon vhf ch v n r f  ous types 

have been cl%ssified. Sao i t  &as necessary t o  choose extremes of 

types of Leprosy namely L.L. (Lepromtoua) and 14.A. (MacuXoanaes the 

- t i c )  cases to evaluate the differancc if any behfeen then . Tho 

difference between the tv~o end+f the spec~rumof Leprosy. It i s  

wel l  b o t m  that M.A. cases are pbbdominantly associated with sensory 

changes while L.L. cases are  not so. But the evidence *ur studies 

shot1 that even in L.L. the sensatton of Cold is  affected, 

Autononfc herves pass along with spinal mixed nervos and hence 

as described in aims and objectives i t  is  worth investigating auto-

nomic functions with sensory functions by way of a tee t  like cold 

pressor testo 



In  our studies we have fol lm~edthe same order of performance 

of t es t s  v i Z .  1. Valsalvats I4anoeuver. 2. Cold Pressor Test. 

3. Honatropino in Eyes. $,His tamfno Trfpla Response. 

5.&.~eat Function Toot. 6.1njectPon of Adrenaline. 

This order i s  follot~od throughout the study as the change in 

order may ~ i v edifferent results.  For, Example t If cold pressor 

t e s t  i s  followed by injection of adrenaline then perhaps the rusponse 

to l a t t e r  may not be consistont i n  a l l  tho groups and persons. 

It  is evidcnt from the resul ts  that bee basal blood pressure 

and body wef ght are  lou i n  Lepresy cases. This may be duo 20 the 

disease process. hs both systolic and dias to l ic  prossuros aro low 

in Leprosy groups but within wider pulse pressure tho cardiac out 

-put is  norml. Secondly the heart r a te  d id  not d i f rer  from each 

othor amongst the groups. The response t o  different t e s t  of sym-

phathetic function of Leprosy group vas rather feeble, which infers 

t ha t  the symphathetic system fn Leprosy i s  affected, 

The posslbilfty of vagal hypdtonicity is eliminated as had it 
A 

be-n so the increased wa-a1 tone, then the patient ~tould have certainly 

hyper reacted to Valsalvat s 14anoeuver and Cold pressor tes t .  Further, 

the responso to adrenaline is practically neglicible in  L.L. and fs 

of Waotensive type in  M.A. suggest the symphatho t i c  affection 

clearly. 



In Valsa2va% PIanoeuver one L ~ c fdental f inding  in Normal 

group vas a very haig rise in  Systolic and Diastolic to the extent 

of 95 and 91 a.m. of Hg in an individual .  Further, the sane person 

has sham similar rise in Cold pressor test  suggdst his tendcncy t o  

develop hypertension. 

In  both the Leprosy groups there is no chanzo Sn pulse ra te  at 

all ei ther  during or af ter  the manaeuver, thus clearly points out  

the deficiency or nalkmc t i onbg  of barocop tors, Further, the fise 

in systol ic  and diastolic pressure are lesser than nomal suggests 

Pack of vasomotor tone and dfffcient ionotropic ac t iv i ty  of myocard-

im.Xn one M.A. case there is cibsoLutoly no chilflbe a t  all. vhich 

cloarly denotes the deficft. 

It appears that both myocardilln and the vasamotor tons ka'Ple 

boon involved, as  if it is only one sf them, then the compansatary 

mechanisms would have restored the pulse presswe ttfthfn n o m l  

rango but Jcn th is  study i t  was evident t h a t  the systollc and diasto-

lic pressures are low butt the pulse pressuro high, 

FWther, as mentioned in Handbook of Physiology(l965) an8 

Campbell probably there i s  a lesion Ssl the spinal cord in Leprosy 

group which is responsible for  comparatiwo n&-responsiveness of 

autonomic system as in Tabes D o r ~ a l i s ~  centrally as troll as InAs 

hypo thalanic reg1on the autonomic systam is nomal as evidenced by 



~ n st ~ l l a t i o h f  Homatropine in eyes and the casual neasurcment of 

am p%f,body temperature in the Loprosy patients, although the 

possibil i ty can not be excluded as their is high incidence of 

Glaucoma in  Leprosy. 

Thc findings of prolonged P*R' interval in Valsalvats 

t4anoeuver as sho~mby Hurst and Logue(1968) can naither be confirPlod 
a!nor contraindicated due to  small sizo,saoplc. But there i s  a defini tes  

Tachycardia I n  Normal as compared to none in Leprosy group. This 

clearly points out the mlfunctioning of central  cardto-inhibitory 

and/or accelrn tory mechanisms, along v i th  the dcf iciency of myo- 

cardium as evfdencod by smaller systol ic  Blse in pressure, But hhe 

normal restoration of pressure changes after tho manoeuver suggests 

no abnormality tsith + 1 mechanical part  of: thoracic cage related to 

manoeuver. 

In cold pressor t e s t  the obvious f a d i n g  3.n X.Z.A. vas lack of 

sensi t ivi ty t o  cold and a very high threshold to  pain andylpain 

intolerance. But the resul ts  vcre a lso  the sano in L,L. 

Another interesting fac t  vas that iri cases where there was 

high pain threshold and tolerance, there vas a fall b d%astolic 

pressure. This s u e ~ e s tthat the sensi t ivi ty to ar tor ioles  and/or 



capillaries due to direct action of Cold is not changed but i t  is 

only the reflex vasomotor tone that; is  altered and affected. 

The smaller change in systolic and diastolic pressures ufth no 

or only l i t t l e  change in pulse rate once again Ps in favour of an 

evidence regard1 ng the hypo-reactivity of symphathetic sys tern t ~ h fch 

may be due t o  in this case to lesser release of adrenaline by adrenal 

medulla and lesser release of nor-adrenalino by post-ganglionic 

adrenergic nerve f ibras, 

Here also the cholfnergic counterpart appears normal as in 

some cases there is a bradycardia and f a l l  in dfastolic pressure 

instead of reverse and the net chanee fn groups being a littls 

tou~nrGs Tachycardia and r i se  in d i a to l i c  pressure. 
n 

The complete silence of pulse rate changes also suggest the 

hypo-activity of pacemakers and tho sensitivity of chanzd in tempe-

rature of uyocardium i s  also decreased. 

Tho cold sensit l v i  ty, threshold and intolerance shads that 

therc is no difrerence between Z.L. and M.A, as f a r  as the sensation 

of Cold is concerned, 

f 

Thc above results naturally deuands dmther investigations. 

Tho organs of Ruffhi  should also be checked using n hot pressor test .  



Secondly the direct  action of Cold on myocardium and pacemakers 

could be evaluated by designing a t e s t  i n  uhich a very cold vnter 

should be adlied to drink and tho changes -Lnpulse rate ske&A and 

blood pressure should be recorded. 

N o w 1  volunteers sl~oweda renarkable rise od 43.4 and 55.5 

mom. of Wg in systol ic  and diastolic,  this was greater than t h a t  

in study r o p o r t ~ dby I I b e s  and Bran (1933). Xn their study i t  ttas 

only 8.0n.m. 9n each.This nay be due to  the smaller dff:erence in  

anbf3nt temperature and thc cold pressor temperature. As in our study 

due to a higher  ambient temperature. 

It appears from the injection of adrenaline tha t  i t  ney not be 

the poor release of adrenaline or nor-adrenaline from respective sites 

in  cold pressor t e s t  but i t  may be the  lesser  sensitivity or  abnorm-

ality of Beta-1 and Alpha reacptors with or without hyper-raac t i v i t y  

of Boat-2 receptors. 

The in$eeti09f adrenaline did not produce any appreciable change 

in pulso rate in any one of the three groups including nomal persons. 

But it d i d  produce a rise in systol ic  In Normals, t h i s  suggesf;s a 

dosc of 200mcg was suf ' icient to  produce a t  Least a stimulation of 

myocardium though not of peripheral resistance. But vhat \]as n6re 

interestbe I s  a rcmrkabls fall in systol ic  as vell as in diastol ic  

Sn M.A. This shat.~sa phonomenan which is something paral lol  to  Dale's 



Vasomotor reversal.It may be due t B  ei ther  lack of sensitivity of 

A l p ~ ~ r c c e p t o r sas if  a physiological alph8:blockade or oversensi- 

t i v f  ty of Beta12 receptors or both. Wrther, there may bo hypo-acti-

v i ty  of myocardium due to abnorual or hyposensitivity of Beta-1 ro-

ceptors o 

One of the most fascinating findings of the sdfudy vas that 

4/10 paCients in 1.I.A. group f e l t  glddv due to adrenaline whichps 

c l e a r l y  as a resu l t  of remarkable f a l l  of ~38and 20 m.m, of Hg tn 

systolic and diastol ic  pressures rcspecgvely. !this. f inding is of 

therapeutic signif icancs and needs a grsa t o r  evaluation. It would 

be re%~ardfngto fnjec t phenjlalephrino or nor-adrenaline and cxploro 

vhether there 9s a r i s e  which t~illbe of course due to  ss lect lve 

Alpha stimulation or no chanze a t  a l l  which w i l l  a Beths u g ~ e ~ t  

affection, 

In  L.L. there was no change in any of the parameters which of 

course may be duo to ine f fec t ivd  dose 03 the malfunctioning of 

receptors, Responsc to adrenaline in L.L. cases as compared t o  $hat 

in I.i.AI b l e a r l y  del-ineates the difference between the two farms 

of the same disease. 

The ovidence about the norm1 parasymghathetic ac t iv i ty  i s  

produced by a absolut2ly normal response in all the throe groups 



t&2nsti l latfon of' Homatrog%ne. Hot only the response \]as normal 

but even the in i t ia l  sfza of the pupils were almost the s7-me and wi th  

-out any after syrrptolns in any of tho t1nrec3 groups, 

%us from the overall  view of a U  the above t e s t s  i t  appears 

that  it is tho symphathetic syst'cm that  i s  markedly affected. It is  

the syaphat he t i c  paat 1~11%ch f s hyporeactive t o  varf ous stim~~li.. 

I??erer:appears to  be no apparant reason for  the seloctivo affect ion 

of symphnthctic except that the f fbrcs  of this system are more 

peripherally spread along 110th mixed sp'lnal nerves. It fs well known 

fact that  in Leprosy the peripheral sensory nerves affected hence It 

is Yne anatomical dis t r ibut ion  which has affected sympkxx the t i c  

norc than *.itscountorpart. 

So fa r  much work has not been done on Histauinc t r i p l e  response 

t a s t  on dark skin people and nothing has been sa id  about tho wheal 

so  formed. In our study tho rate  of formation of aheal  was vgkty 

slow ¶.n paaches of M.A. as coapared t o  rest of the three var ie t ies .  

#Eurther, thskate of folmation of vheal and f ts size runs parallel. 

Rurtl~eras pointed out in Cold pressor t e s t  a b u t  the arteriolar  

d i l ~ t a t i o ni t  appears tha t  the findings of h~is(1927) that  tho 

a r t e r i o l a r  d i l a t a t ion  is reflected alone by the f lare needs re-

orientation.  What is  evident from our study is that  it i s  also the 



1-rhea1which governed by the  nerve fibres and not just the capillo-

ry di latat ion only. Thus the size of the wheal should be the cri ter ion 

of assessing the local  axon reflex them the f l a r e  alone as it fs a 

subJective index. 

% 

The colow of tho \]heal produced d i d  not differ  from group t o  

group and i t  was mahogav red suggesting the active participation 

of ar ter io les ,  Had i t  been capil lar ies  i t  whould have certainly 

turned its colour t o  bluks2i tinge a t  least 8omals for  in Normals 

the respoasc \!as faster and the tine of observation of the v h e a  is 

15 ninutes in  each of tho crises. 

The lesser Tesponse to  Histamhe Jsl &$.A, cases a t  the s i t e  of 

patch could be due to the fabt that the receptors are degenerated 

or that there is a par t i a l  fibrous barrier a t  the ar ter fo lar  ualls ,  

which pravents the transudate t o  cone from the walls, 

So ir, conclusion the local axon mechanism is markedly affected 

in M.A. cases a t  the s i t e  of pacth, n e x t t o  that i s  the normal look 

sf t s  in M.A. and least affection was t ha t  fn L.L. !Ems our fidnings 

arz in confornity vfth that  of Herbert B Gass tha t  in Leprosy it is 

the peripheral nerve s tttigs vhich are af:ected. 

In 1973. IJ .K,f,Iathur studied the stleat function in Leprosy 



cases but there vere no nomal  persons a s  v e l l  as Lepromtous Cases 

in the SZGU) trial* In our study th i s  error has bocn elilrsinctctd. 

Frotl our study i t  can be irigred that  s t ~ tt h s  is n o t  a t  a l l  

aefectzd i n  Lepromtoas Cases. iNZ; i& fs remarkably affected i n  IJI,A. 

c ~ s o s ,as shown by several uorkers, But what is more interesting is 

that the sweat oecretftun is as deficeent i n  patch of' i4.h. as in 

their counterparts. Thus it  fs not ncccssapy t o  tesat sweat r t  tho 

s i t e  of patch but even the testing a t  norm1 or  apparantly norm1 

s i te  can scrvc t h ~purpose. T i n s  as Tar as sveat function goes it 

is t11e cholinergic syaphathetic systern that  i s  a K e c  ted. 

f t is noted that  the formtion of sweat i s  slot1 a t  the sf t e  of 

patch S.r: ;.;.A. cases than in any o t h e r  groups, so a l so  I J ~ Stho 111st-

atninergic u~ho31. ~gcondlytho rate and anount of formation of sweat 
m 

is least in 14.A; cases a t  patch as also ;*&s the IIistaminergic krheal. 

I t  is a l so  noted that in L,L, Cne swat i ~ c t i o nis normal, All 

t h i s  evidence sugdests tha t  I t  i s  tho nerve f ibres  and/or sweat 

glwds that i s  affected as  already pointed out by A.C. P o r U  e t , a l .  

(U60), 

Our f i n d i n g s  dif ler  from that  of Felix Cinrezs (1949) in that 
d 

L,L. cases shot? normal rssponses than in later Authorls stduy where 

it has s h m  that  there i s  less response t h w  FTormal, Sfnllarly 

the findings of Xarry L.A&nold (194~)d i f f e r :  from us in that they 

have fouhd equal importance fn I4.A. and L.L, cases, 



One t h i n g  vhich i s  to  be pobtcd out about the calibration 

06' sveet, The method f o l l o ~ ~ o d  Insteadlaclced sufficfent accuracy. 

a nethod designed by DabhoUrar and Madhvannth (1977) may be fo1lmjed 

although i t  i s  not yet completed. Here the sveat fs collected on a 

piece of . f f l tor  paper 130 42 I.jhatmn and sealed in a polyeh#ylene 

sheet. Th3 sample so forned i s  exposed to  a tonic rezctor ApsaraB,A,R.C, 

and t'le conversion of stable Ea t o  radioactive :Ja is counted by selo 

ctin; the requisite tlave length and voltqge in I3.C . I , L .  1 ~ 1 1typo 

c o u n t ~ r .A graph is plotted of c known concentration of Tla and the 

s awle  vc lue can thus be calculated. This method is undergoing a 

t r i a l  for  i t s  standrdisation, 

Further, our findings do a g r e ~v i t h  that of Yewakar and 

Sanjana in that there i s  no roceovery of went  function insyite of 

t r ~ a t n e n t .  As in our case S t  is about 8-l2 years of therapy to  which 

the paSieats vere exposed. I t  vas also noted t ha t  the other lesions 

of the e patients have also decreased sugzest that the patients 

wore responsive to  troatr:ent to lesions o t h e r  than the nenrologfcal, 

In  our studies ve  have eliminated the bias of circadian varfa-

t ion (Jcan Tinbsl 1375) b~suea t f o r r ~ t i o nby conductiq, the t r i a l  

during the day time, Secondly tho efJ5cctsof humidity an6 temp-

erature are eliuinatcd by conducting tfne t r i a l  at- the sam humidity 

and tmeperzturo. 



If an o v e r a l l  study fs dona of the tables, i t  becomos evido-

nt that in Valsalvats Manoeuvor, Cold Pressor Test, and the h g -

ection of adrenaline the re  is a f a i r l y  high standard e r r o r  ~ ~ h f c h  

suggests a vide variation with In tho group, and reflects the sma-

l l e r  size of the sample. But a11 t he  rosults arc expressed and ex-

p l ~ i n e don t11c b~isisof 95:; probab i l i ty  or narc eltninatad the 

chances of erroneous int9rpretation but i t  certainly demnds a 

t rPa1 on a sample of a t  least roughly 30 t o  40 persons in each 

grouy. 





1 

I 

I 

1. The disease called Leprosy is kno~ms ince  aces but the 

infomation about f ts autonoaic fuvrctions is lacking so  f2r. 

2. That i s  why we undertook this problem with the a i d  of 

physiological and pharmacological paasneters f o r  exploration, 

3. A comparative, open, controlled trial was undor talsen under 

equal environnental conditions in Ilormal volmtecrs, and tho two 

groups of Lepposy patients mncly Lepromatous and liaculoanaesthotic 

types. 

4, 'She parameters chosen were Valsalvats l.Ianosuvcr, Csld Pressor 

test, instillation of Hornatropine in eyes, Intraderma1 inject ions  

ofi%~istsnineAcid Phosphate and Carbachol an@ub-cutaneous injection 
iv,Adrenaline9 every patients. 
A 

& 
5, The hcafirate uas counted by the a i d  I3aC.G. machine for the 

A 

sake of precision and the pupi l lary  diameter V I ~ S  moasurcd with the 

help of simnlc paper pupillometer. The stze of tho tt~hho3t m s  measn- . 
red wfth the help of Vernier Calipers and the aoount of Eveat  t?ns 

es tiwa tsd by the i-Iethods of fT.I<.l~~thurct.al. 

G ,  the  results of tho tr9al wre evaluated for comparison by 



the help of Student's ' t l  test anG palired 't1 f o r  a l l  the tests 

except cheat f a c t i o n  tes t ,  which ~ 2 sevaluated by CfiZ-Square test .  

A l l  the r e s u l t s  were compared at; a p r o b b l l i t y  value of  95F. 

7. 9'ne reults definitely show an impairment bf autonomic fhctfnns 

in both tho types of Leprosy. The r e s u l t s  are reuarkably different 

in case of effects of adreml-ine injgction in b ~ oof the Leprosy 

groups, Similar was the finding for Sweat function t e s t  and IIistaahc 

t r ip le  response. 

8. The effects of Valsa1va's &lanoeuver and Cold Pressor t e s t  

were similar in  both the Leprosy Groups. 
\ 

9. The autonomic functions -inleprosy i s  perfectly normal as 

Bar as tho effect  of Homatropino on Sphincter pupilloo 'Is concenned. 

3.0. In  general the leprosy patients are hypo-reactive t o  the 

varlouslautonomfc~stfnlhlf as compared to fJorwl persons. 

11. Thus the above s tudy  gives us the evidence tha t  in Leprosy 

there is a definite ilnpalrtnent of Autonomic fbct fons .  
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