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CHAPTER-1

INTRODUCTION



I RTuH O3D JCT I1ION

Mechanisation in ths fiald of agriculture in
India is gaining pace yst most of our farmers still
depend on bullocks. The government has launchsd a
praogramme for uwhite revolution to increase the socio-
economic status of poor and marginal farmers. Hence
much emphasis is being given to improve the genetic
potential of our cattle population. Besides, cattle
breeding and cattle devslopment projects are in operation
to upgrade the cattle resuurces. As a consegquence of
this people are nou careful for the heslth cover of
their cattle in order to get a better return from both

milch and draught cattle.

The infusion of exotic breeds and upgrading
programme has exposed the csttle to many other diseases,
dne of these is joint disorders uhich has posed a problem
to farmers., They sustainsd irrepairable loss due to
such impairment in the locoaot;on of their animals. Thus



Z
it has nou become a challengs to the veteri-narians
to spare no stone unturned in order to formulate

suyitanle diagnostic measures for aearly diagnosis and

troatment of this malady.

The joint affsction is jwiged by pain,
suyelling and lameness in cattle uhich restricts its
mobility. The joint disorders may be due to fracture
of carpal or tarsal hones or impaired formation of

sy.iovia.

The conventional methods of diagnosis is by
hiétaty and physical examination of the affected joint.
Such sxamination limitsfor accurate invastigation of
the structures of the joint locatsed inside. Unless the
structures ore viewed, the physical examination alodte
provides inadecuate informagtion to accurately diagnose

ths condition of the joint.

In the present days sophisticated yet costly
methods are being adopted not only to investigete the
joints but also to operate on the affected portlions,
Arthroscopy is being dona in foreign countries but it

has {ts limitations due to pronibitive cost, The naxt



cholice is by radiography but no standardised data
is available about limb joints of cattle. Besidss,
radiographs of limb joints at various planes are
necessary to documsnt a precisely informative

glossary.

Perusal of literatures revealed incomplete
informations about the structures of joints of a3 living
ruminant. It, thus, prompted the author to take up a
research uwork to attempt ths diagnosis of joint disorder
in ruminants by radiography and ohserve the
patho-physiological changes in affacted cases. Since
investigation of all the limb joints will not be
possible in a limited period of time, the étudy has
been concentrated on knae and hock joints. Moreover,
the knee and the hock joints are more prone to

affection and yet still more in exotic breeds of cattle.
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REVIEW OF LITERATURE



REVIEWY 0F LITER AT UR L

The disorders of knee and hack joints in

ruminants was perused in available literature.

Anatomical Consideration

Both the knes and hock joints of bovine
are synovial or diarthrodial joints composed of groups
of bones and few other structurss for convdnience of

mobility. (Getty, 1977;.

The knse is a composite joint consisting of
3ix bones, bound by radius above and metacarpus below,
arranged in tuo rows. The proximal row consists of
four bones- radial carpal, fntermediate carpal, ulnar
Carpal and accessory carpal uwhereas the distsl]l row has
two bones only- the fused second and third carpal and

the fourth carpal (Getty, 1977).



The blood supply to knee joint is mainly from
the median artery. (¥ig-1). 1t descends along the
medial aspect of caudal surface of radius. It then
passas through ths carpal canal to the meta carpal
region. The radial artury descends along the medis palmar
aspuct of carpus contribwuting to the dorsal carpal rete.
The dorsal carpal branch arises fram radial artery. It
is strong and supplies the dorso medial aspect of

" the carpal joint.

The dorsal carpal rete is a nstuork of delicate
vessels an the dorsal aspect of carpus. From this
network arises a small delicate vessel, ths dorsal
metacarpal artery which descands in the longitudinal

groove on the dorsal surfacs of metacsrpus.

Tiblotarsal or hock joint contains a group of
shart bones- the Jssa tarsi, bound above by tibial distal
extremity and below by the metatarsus. In bovine these
are five in number and arranged in tuo rous. The
proximal row consists of the tibial tarsesl bonse and
fibular tarsal bone., The fused second and third tarsals
and the first tarsal are placed mecially and laterally
respectively ih the distal row. The central snd the
fourth are fused to form one bone which is interpossd

betueen the two rous (Letty, 1977).
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The blood supply to hock jeint in bovines
is mainly from the sapﬁenous artery which is the most
extensive branch of femoral artery (Fig-2). It
ar ises within the niddle two third of thigh and
bifurcates to lateral and medial plant@r arteries on

the plantar aspect of tarsus (Mcleod,1958).

Incidance

Sadutmracer

The incidence of hygroms was repor ted by
B8ergman and ayren (1923) to be more comwon in hards
having infectious abortions. Jynovitis and rheumatic
arthritis of hock in a bull was recorded by Kulkarni (1967).
Subsequently Gresnough et 21 (1972) have reported to
heve observed hydrarthrasis of tarsal and Carpal joints
in cattle. They furthsr recorded that bursitis of these
two joints were more common in confined adult cattle.
Raemakr ishna (1975) has also recordad bilateral and
unilateral chronic tarsal hydrarthrosis but with

synaovial effusions.
Aetiology

It has been observed by 0'Connor (1950)

and trank (1959) that repeated trauma of knes and hock
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joints predisposed to capped knee and capped hock

in cattle. In horses, according to Vanpelt (1569),
tenosynovitis was found to bs due to strain, pressure,
trauma and friction. A group of workers

(Coid and Vaughan, 1957; and Greenough et al, 1972)
isplated Grucella organism in carpal hygrama of cattle.
In the opinion of Hamakrishna (1975) pathological
alterations aof synovial fluid may cause disorders of

joints,

Clinical featurss

The clinical manifestationsof joint disorders
vere found to be evidenced cxternally by tissue
inflammation andswelling. (frank, 1959; Greanough, 1972).
They observed that the suelling or distension of the
joints may be fibrous.or fluctuating in naturs. The
affected‘animals exhibit lamenuss during movement.
Similar observations in horses have also been reported
by G'Conner (1950); frank, (1959); Vanpelt, (1969);
Adams (1974);'§nd Rosa, (19383).

Radiography
In routine clinical practice both plain ard
contrast radiographic techniques have been employed.

Jeveral workers considered radiography to be most
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impartant for the diagnosis of joint diseases and
suggested to perform this in combination with clinical
examination (Vanpelt, 1965; Greenough et al, 1972;
Adams, 1974; Veenendaal, at 3l1,1931; dose, 1983;
and Yuntun, 19B4). On the coatrary Pratap et al, (1977)
were of ths opinion that in early stage of arthritis
radiography was of less importance whereas Ursini (1994)
was of the view that radiography in Usteomyelitis and
septic arthritis should not be accepted as tha only

diagnostiic mothod.

There have bDeen suggestions to conduct plain and
contrast media radiography of joints using SOX
diathrizoate sodium solution (Vanpelt, 1965),

70% W/V of Iothalmate (Veenendaal et al, 1981) and
air (Dik, 1984).

Ooughlas st al, (1971) did assessthat arthrography
by air was of more assistance than contrast madium. They
have also advocated to perform angiography by injecting
veter soluble organic lodine in suitable blood veassls,

The exploratory puncture and radiography in cases of

carpal hygroma in cattle was advocated by Lreenough et 21,(1972

Uoughlas et a1, (1971) have further reported
that a carefully positioned plain straight radiograph
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of joints were of utmost importance. It was nose, (1983),
who has advocated that the vieus should preferably be
antero-posterior, or Laterog-medial and lateral

oblique positions.

Llinical patholagy of Jynovial fluid

The synovial fluid has the following properties
(Benett, 1956):

(i) Thixotrophy

(1i) Waetting of surface

(ii1) Elaaticity and instantaneous dilatancy
at impact
and

(iv) good heat conductivity

and show changes due to alteration in synovial tissuas
and metabolism in joints in diseases (Coles, 1967).

Thus the importance of systematic study of synovial fluid
has been stressed by Vanpelt, (1974).

It was trerichs, (1846) who first detected
mucin in synovial fluid after mixing &t with acetic acid.
The synovial fluid maintains 1%5 viscosity due to
presence of mucin, (Vanpelt and Conner, 1963,) and is

lubricant in its Punction (Perman and Cornelius, 1971).
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The syngvisl fluid of stiffle joint of normal cattle
was found by Tyagi and Krishpamurthy, (1972) to be
colourless or amber coloured with flocqlent material

in spmg samples.,

It was Ramakrishna (1975) uwho failed to
observe any corelation between the volume and viscosity
of synovial fluid in tarsal hydrarthrosis.
Krishnamurthy and Tyagi (1977 and 1978) examined synovial
fluid of cattle, buffaloas and camels and recorded
normal mucin precipitste even thdugh viscosity varied

in ®ach joint.

The naormal synovial fluid iz slkaline with pH
ranging from 7.31 to 7.4 (Perman and Cornelius, 1971).
It has been observed by some workers that once pH uas
disturbed it took tuwenty to thirty minutes to return to
its normal lsvel (Ropes and Bauer, 1953; Barnett, 1961
snd Curtiss, 1964). Karatzias, (1982) determined not
only pH but also specific gravity, protein and glucose

content and cell count of synavial fluid in cattls.

Cytology
Cytological studies of synovial fluid of normal

Jointa have been studied by many workera to estimate the
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number and diffoerent cell types (Warren, st al, 1935;
Davis, 1945; Lardner, 1950; iopss and Bauer, 1953;

Tyagi ano Krishnamurthy, 1972 and Vanpelt, 1974).

It has been suggssted by Ropes and Bauer,(1953);
iRamakr ishna, (1975) and Zaitsev, (1982) that the
cytological picture of synovial fluid showed variation

than nocmal.

Singh et al, (1982) have observed leusocytosis,
deutrophillia and Lymphaemia in synovial fluid of
chlamydia induced arthritis in cows. # grossly purulent
synovial fluid with high lsucocyts count, low viscosity
and immediate clotting of fibrin soon after withdraual
vas reparted by Orsini, (1984) uhsn strepto- and
Staphylo Coccus Organisms were isolated from joint

effusions.

Biochemical characters

(1) Glucoge:-

Variations in the concentration of glucose
in synovial Pluid and serum in contrast to other
none lectrolytes was observed by Ropss and Bauer(1953).

These workers and Furey et gl (1959) have stressed
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thess vaolues to be of much significance for

diagnosis of joint diseases.

The normal glucose concentration in synovial
fluid is reported to be almost parellel with that
of serum by most of ths workers. (Curtiss, 19643
Vanpelt, 1974; Ramakrishna, 1975 and Bauer, 1982),
wvhereas Ferman and €ornelius (1971) ohserved the
average glucose concentration of bovine synovial
fluid to be slightly lower than that of serusm.

On the contrary, Vanpelt and Conner (1963,) have
reported toave observed high sugar levels in
synovisl fluid than blood and plasma in bulls,

cows, and steers.

The detsrmination of the difference in sugar
levels of synovial fluid and blood for diagnostic
purposes was emphasised by Curtiss (1964)’and
Vanpelt (1974).

Bauer, (1982) has observed, in éugenetative
Joint diseases, that the synovial fluid glucose
concantration equals that of plasma as in normel
condition. Houever, {n iaflaamatory joint
diseases synovial glucosé level drops to 60X and
in aseptic arthritis it further drops to 40%
of the plasama value.
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Total Protein

The total protein concentration of the
synovial fluid from Knee joint and plasma of
cattle vas estimated by Bauer gt al (1947)
and Gardner (1950). They have recorded that
the total proialn in synovial fluid was lower
than that of serum, whereas Ropes and Bauer,(1953)
observed marked variastion in total protein
concant. ation of synovial fluid having significant
relationship with the typs, duration and

sever ity of the joint disease.

Perman and €or nelius (1971) and Zaitsev (1982
Hose (1983) have recorded that ths synovial
protein increased significantly in pathological
diseases of joints like severe infectious
arthritis whe:reas Vanpelt, (1969) not only agresd
with this but also has reportsd that the protein
of synovial fluid incroased more than serum
protein in severe infectious joint diseases.
Karatzias and Meermann (1582) have found that
injection of oxytetracycline into joints of
normal bulls caused an incrsase in synovial

total protein.
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ficcording to reports of Tyagi and Krishnamurthy (1975)
and Krishnamurthy and iyagi (1977) the synovial total
protein of normal stiffle joints of cous were higher than

both bullocks and buffalces.

In human beings the synovial protain content was
apuroximately ona-third of that of serum (Curtiss,1964)

or one=fourth of that of serum (Bausr, 1982).

Sgdium and Potassium

Bauer 8t al (1943) have stated that concentration
of electrolytes occur in synovial fluid as per the
Donnon equilibr ium theory and sodium, potassium,
calcium and mangnasiug are present in louwecr
concantration than in serum. Identical opiniaons that
elsctrolytes distribution in synovial fluid in
general exist in accordancd uith the laws governing
membrane equilibrium was stated by several workers,
(Gardner, 1950; Adupes and Bauer, 1953;Barnett st al.1961;
and Perman and Cornelius 1971).

According to Perman and Cornelius, (1971) the
synovial sodium, Potassium, Calcium and Manganesium

in cattle are slightly lowsr than its concentration
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in ssrum uwhile total inorganic phosphate is about

the same in both synovia and serum.

The concentration of sodium and potassium of
synovial fluid of stiffle joints in cattle and
buffaloss were estimated by Krishnamurthy and Tyagi(1977)
whereas Scholz et al (1983;) have recorded the sodium
and potassium content of stiffle and hock joints of

cattle,

Oifference in plasma sodium, potassium and
calcium values in normal calves and those suffering
from polyarthritis caused by C.pyogenes was not
observed by Torres gt al (1981). {n the contrary,
major elements of synovia in cattle uwith infected
and non infected apthritis were estimated by
Scholz et al (1983,). The aodiu;’;;SBPotaaaiun

~__~
concentration of 26 cattle with noninfected
arthritis uvere 3.8 and 120 mMsl./L. respectively,
The carresponding values in cattle with infected

arthritis vere 4.13 and 137 mMol./L. respectively,

Ur ic scid

Normally urea and uric acie¢ occur in the fluld
in a slight lower concentration than in serum

(Barnett et al. 1961).
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Lxogenous or endogenous compounds not required
by the body are eliminated unchanged or undarge
metabolism and are then excreted. One of the
best knoun spscles difference i.g the case of uric
acid, Uric acid in man is excreted unchanged but
in most other mammals is converted to alleintain
(Clarke, 1981}, The reason for this is that man

lacks the enzyme uricase,

In terms of nitrogen allofntoin forms 92.1%,
uric acid 7.3% and purines 3,78 of eliminastion
products in cattle (Dukes, 1933).

In comparison to normal animals, animals
af fected with upuard fixation of patella shoued a
very slight rise in blood uric acid lsvel as
recorded by Tyagi and Murthy (1977) and
Patro and Mohanty (1985).

Bactur iglogy

Boyd, Delez and Fitch (1930) have indicatud
that Srucella abortus was an asasociated aetiological
factor in the development of carpal hygroma.
ldentical opinions wsre reported by Greenough et gl(1972)

They further suggusted that investigation for
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C.pyogenes shoulo also be done. On the other hand
3'Connor (1953) was of the view that carpal hygroma

was rarely dus to botreamycasis or tubecrculosis,

In human bsings, positive culture of
strepto-,staphylo- and pneumococcus or E.Cali
was isolated fram snyovial fluid or arthritis cases
by Ropes and Bauer (1553). Furey et al (1959) have
suggested that frequent laboratory investigation should

be done in case of infectious arthritis.

Curtiss (1964) and Qanpelt (1874) have
stressed for both aerobic and anasrcbic cultures of
synovial fluid of suspected joint diseases. Rose {1983)
vas of the opinion that inhibitory product of synavial
fl.id may prevent ths grouth of bacteria and thus no
growth can '# marked on direct plating, whereas,
Orsini (1984) has suggested that rapid identification
of bacteria may be possible basing on short chain and

total cellular Patty acid composition of the bactaria
and their byproducts,

# % B # * % P
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The study has been done in six exparimental
cow calves and tuslve clinical bovine cases with joint

disgrdars.

The six calves weras in the age group of
3 months to 3 ywars, All these calves were apparently
healthy without having any sign of lameness. These
animals were numbsred from ons to Six and uere
quarantined for 2 daysa before they waere utilised for
exper imental wvork. The ags, sex, body weight and

normal clinical status have been recorded in Tahle No.tl.

The twelve clinical cases with various joint
disbrdars were also subjected to the present investigation,
A few of them uwere preaented at the Central Clinic of
Or issa Veterinary Coliage for trustment and the rest of
the animals were treatad in and around Bhubaneswar city
by field veterinarians, A detailed clinical

8xamination revealed that seven cases were having knee
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Tabls 1 -showing clinical status c% exper imental animals

before sxperiments.

3l.No. Sex Breed age Body Temp. Pulse Resp.rate
wte in rste per
(KG).(% ) per minute
minu-
te.
1. ] Jursey 3 38 100.8 S8 21
manths
2. F Jersey 6 46 101.0 S8 22
months
3. M Jersey 9 68 101.2 54 19
months
4. M Country 1% 48 101.4 52 20
breed years
5. A Country 2 54 102.2 48 18
breed ysars
6. R Country 2% s8 101.4 52 19
breed years
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joint disorders and the other five uwsre having hock

joint disorders. WNine of thess animals were
praviously treated by local veterinarians. The
details about these clinical cases have been enlisted

in Table No.2.

The history of the clinical cases includes
duratiocn of illness, sign of trauMatic injury and
details of previous treatment. Initially, the body
weights of the animals wcre recorded. Then the animals
wvere throughly examined during rest and movement. The
affected joints were pafpatsd to record the
characteristics of the swellings, pain and inflammation.
3amples of jaint # luid were collected from distended
jJoints by strict aseptic aspiration for laboratory

analysis.

Collection and preservation of synovial fluid samples

The anterior surface of the knes joints and
anteromedial surface of hock joints were subjected to
surgical toilet. In the cases vhare joint capsule was
distended, fluid was collected by puncturing at the
most prominent portion of the swelling. The fluid

00zed gut spontaneously through the needle, whereas,
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Table 2 showing details information of clinical cases.

LBreed

Joint Type

matic)

51, Approxi 3ax 8ody Appro Pre
No . mate wei- ximate in of  vious
age ght dura vol- floor ly
(years) (Kg) tion ved ing trea
in ~ ted
mo N or
ths nat
1. Jersey 6 352 1% Left Hard Np
hock
2. Jer sey 4% 280 3 Left Hard Yes
knee
3. Jersey S 245 1 Right Hard Yes
: knes
4. Jersey 2% 169 % Both Ear Yes
knee then
5.  Country 5 160 ‘9 Right Earth Yes
breed hock™ en
6. Country .
3% 210 13 iight Ear Yes
breed hock - then
7. Jsrsay 3 190 1 Right Hard No
hack
& Jarsey 4% 210 1 Left Hard No
knee
S. Country 6 290 1 Left Hard VYes
breed knee
19, = Country 5% 280 2 Left Hard VYes
bread knae
11, Count
032.:5 3 270 24 ;ight Hard Yes
ock
12.  Jersey 4 190 12 left Hard Yes
knes
(Trau
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in the cases whers the joint cepsule was not markedly
distended, fluid was aspirated by a sterilised glass
sycinge. In the cases of disorders of knee jaint,
fluid from the radiocarpal and intercarpal joints uers
collected separately. A sterile 13 gaugse, 13 cn long
needle was employed for collection of fluid from the
joints., In ordser t o approach hock joimt, a nesdle was
passed at the anteromedial aspect of the hock over the
most prominent portion of the joint capsule avoiding
the saphenous vein. The joints wers flexed to
Facilitate the collection of fluid as and uhsn uas

nscessary.

The synovial fluids were collectaed in sterile
test tubes, GSubsequaently, a portion of each sample was
transferred to one test tube without anticoagulant and
soma asount to another test tube containing Ethylene
Ciamino tetraactetic acid (&OTA}. Thus, from sach
animal three samplas werse collactsd. The sample of the
firot tube was employed for bacteriological investigstion,
The tube containing sample without anticoagulant was

subjected to observe the colour, consistency and clot

formatinn. The resylts have bsen recorded imwediately
after collection. Further, the samples uithout

anticoagulant were centrifuged at appropriate rotations
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per minute for 31 minutes., The supernztant fluid was
separated . and preserved in the freezing chamber of a
rafr igerator for mucin precipitatdon iast and
estimation of levels of sodium and potassium. A portion
of the rau fluid was kept for uric acid estimation.
The samples collected with anticoagulant were used for
estimating the differential count. 4 portion of the raw
fluid was kept for total erythrucyte and total leucocyte
count. Then the rest of the fluid were centrifuged.
The supernatant fluid was separated and presscved for
estimation of glucose and total protein. The sediment

was utilised for differentisl Leucocyte c:uunt.

Collsction of serum

—— - -~ S .

Five millilitres of blood was collected from
the jugular vein of sach agnimal in stesrile test tubes.
Serum from ths blood wns cnllectes and uns centrifugsd.

This was preserved for estimastiza of glucaes and

uric acid.

Plain and contrast arthrography was conducted
in exp.rimental animale in anteroposterior, posteroanter ior,
lateromedial, mediclateral and latern oblique positions
using 57-72 KV and 14-32 Mab. The thickness of joints

varisd from 4.5 - 7,0 cms. in normal cagses. In clinical
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cases the roadiographs were taken in anteroposterior,
pasteroanter ior, lateromedial, and mediolateral views
using 66«76 Kv and 15-22.5 Ma3. The thickness ranged

from 7=11 cms.

Contrast maedia was attempted with air, 5%
paraffiniodine and conray (lothalsmate) 420 supplied
by May and Baker Ltd. These media were injected into
knaes joint in the anterior surface by observing
aseptic msthods, In ths casss of hock joint, the media
wore® injected at the antercmedial aspect of the joint
immadialely over the most prominent portion of the jainﬁ
capaule after maintaining conventional aseptic
pracadtions. The media was injected in knee joints at
twn sites, (1) into the radiocarpal joint and (ii) into
intercarpsl jouint, after aspirating out as much of
synovial fluid as vas possible. The media was injected
in hock joint at ona site after aspirating out the
synovial fluid. The amount as dose of air was 10-20 ml
and that of 5% paraffin-iodine was 5-10 ml in each joint.
Rauiographs were taken immediately after the media were
injected. The dose of conray ranged from 10-20 ml
accordi~g to the size of the ;cint. Immed iataly after
conray was injected the animals were alloued a light

valk far 3 minutes Por sven distribution of tha media
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following which radiographs were cbtained.

Angiography was attempted in experimental
animals in order to study the pattsrn of vascularity
using conray as the contrast medium. Median artery
was selected for injecting contrast media for the
purpose, Pedian artery atove the knee joint and 1% inch
below the elbou joint on medial aspect uwas exposed and
contay-420 was injected in to it through a cathster.
after a lapse of one minute radiographs of knee joint
uare taken. The doss of conray employed was 5 ml.

A teurnigueb was applied above the point of injection.
The KV that was employed was 57, ma3 26 as the thickness
tanged from 5.5 to 6 cms, Plain radiography was

performed in clinical cases to cbserve the changes.

fAnalvsis af Synavial fluid

Imand istely after collsction of synovial fluid
samples from each animal the quantity, appearance,

viscasity and colour werce recorcded.

The pH of the samples were estimated with the

help of British drug house, p¥ paper and w:zre racorded.
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The synovial samples, which uvere collected
without anticoagulant, were centrifuged and the
supernatant fluid uas used to test the mucin precipitation
quality according to the procedure recommended by
Vanpelt and Conner, (1963,). The quality of the
precipitates were classified as advocated by Vanpelt,(1970)

and are detailed below:-

Normal ~ Tight, ropy clumps in clear solution

Fair - Soft mass in a light turbid solution

Paor -~ Small friable mass in a turbid
solution

very poor - fFew flakes in a very turbid

sglut lon

According to Vanpelt, (1970) numerical values
a8 stated belou were sssigned to each of the abwe for

statistical purposes.

Category Asaigned value
Normal .o 4
falr .o 3
Foor .e 2
Very poor - 1

Bacteriological Investigatianse

The synovial fluid samples collected from
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@ach animal for bacteriological study were cultured
in nutrient broth of 1.3 percent and were incubated
at 37°C for 24-48 hours. The microbial grouths werse
carefully observad adhering to the suggestions by

Cruick shank gt al (1975).

Morphological Identification

The slides, prepsred from cultures, showing
positive growth uers stainad with Gram's stain and
diagnosis was made basing on morphological and staining

characters as per the opinicns of Merchant and Packer,(1967).

Cytological study

The total lsucocyte and total aerythrocyte
count of sach sample were astimated from the synovial
sanples which were collected with anticoagdlant . The
fluild was dilutec in a centrifuge tubs uith uhite blood
corpuscle diluting fluid and in another tubu with ded
bloud corpuscie diluting fluid. The rate of dilution
in both wgs 1 : 10 ., These diluted samplas were
centrifuged. Supernatant fluids wers discarded and the
residue were examined for counting Leucocytes and

ertythrocytes using haemocytomater.
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Smears of synovial fluid, collected with
anticoagulant vere drawun immediately after collection
on grease free clean microslidss. The smears were
fixed with methyl alcohol for 5 minutes and then
stained with Gedmsa stain of 1:10 dilution for
45 minutes. OUne hundred leucocytes were identified

and counted for each samples,

8iochemical studies

The supernatant fluids after centrifuging the
synovial fluids collected without anticecagulant were
utilisaed for estimation of levels of sodium and

potassium, using the E£.E.L. flams photometrel/ootton,1964),

ric_acid:

T

The uric acid values were estimated from the
serum and synovial fluid samples collected without
ant icoagulant as per ths procedurs describsd in
spectran-20 mannual, (1965), using the spectron-2.]

apparatus,

Glucose:

The supernstant fluid of the centrifugsd

Synovial sasples uhich were collscted yith anti-coagulant
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were exposed to evaluate the concentrati:n of glucose
according to the procedures mentioned in spectronic-2i)
mannual (1965). The concentratiun of glucose of the
respective serum samples wvere similarly estimated within

two hours of its collection using spectroi-20 apparatus.

Total Proteins

The supernatgnt fluids of the centrifuged
synovial samples which were collected with anticoagulant
were used for estimation of total protein as per the
methods documented in epectran~23~mannua1 (1965) using
bovine albumin as standa.d in the concentration of

0.5 grammes per 170 milliliter.

The mesn values of each parameters were
statistically analysed for analysis of variance basing

on ths principles of Snedecor and Cochran, (1967).



CHAPTER-IV

RESULTS
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The twelve clinical cases vhich wvere
investigated in this study had joint disorders like
bursitis, arthritis and tenosynovitis. The details
of the clinical cases relating to their age, sex,
breed, body weight, joints affected and duration have

besen presented in Table -2.

History of clinical cases

Accordi:y to the reports of the Ouners, the
duration of ths joint affections varied from 15 days to
tuelve months. Nine animals were reported to have
received previaous treatment with tetracyclines,
corticosteroids, esgipyrine, barenil intramuscularly
and surgical treatment (Table-3). It was recorded that
the rest of the animals did not receive any treatment
sxcept hot fowmentation and application of counter
ircitants (Table-3). The flooring which uas provided
to nine animal® uere reported to be hard and wers made
of either stone or concrete, whereas, the rest of the

animals uere maintained on earthen flooring (Table-2).



Joint

TR, -

Case - Locati~na of 'Dagree’ signs Tender consis Effu Tenta
No. affe- Dura g revious svellinga. of of  ness tency sicn  thee
cted tion treatment laness inflanm of disa
ma svell gno
Hon, ing, 23 Y J—
Not Medial,laternal Milad Abgent Pr t Sof
h , ¢ asen t Present Bursitis
1s Left hock m:za,, given and anterior aspect
2. Left knee 3 Hosta Medial,leternal and Mild Absent Presdnt Soft Present Bursitis
, months costin anterior azspect,
H LAa,
3. Right p | 2sqgypy Medial, lateral and Mild Mil4 Present S0ft Present Arthrie
knee month rini and anterior aspect. tis
oxyste
ctin I/m.
4. Both 15  Berenil  All sides except Mode- Mild  Abment Mila APsemt Arthri-
knees days M, antarior sspect rate hard 8
5« HRight 2  EBagypyrin Lateral aspect Mild Absent Present Soft Precent Burei-
hsER . menths  I/M, tis,
6. Right 1l Oxysteelin Lateral aspect Moder Present Present Soft Present Pursi-
hodk months and Hostaw ate tis.
Cotﬂn" °
'H w..
7. Right 1 not given Laterel and See Present Absent Firm Abgent Taenosy-
hook month medial aspect vere novitis
8. laft | Fot given wedial aspect Mode- Present Absent Firm Absent Tenosy-
knse month rate novitis,
.OD/QOO

A%




Table 33 Showing findings of Clinical aminatlon of
affectad animals,

A

wiiii LAl »

Case Joint ___ istory _ Location of "Deqme‘ Signs Temder Consis Effu Tenta
no atfe« Dura prevtous " Swellings, of of ness tency sion tive
cted tior. treatment lamess infla of dlag
ma sWell nesis,
tion. ing :
P Left i Esgyprin MediBal aspect Moder- Prasent Abgent Pirm Pree Birste
knes month I/m. ate sent tis
10. Left 2 ;x{:md Medial =nd Moderate Present Prew 30f¢ Proe Arthrie
knee months Hostator= lateral sent semt tig
‘ t
/.
11. Right 2% Hostae  Mediel and . Moder- Present Pre- ... oro, Arthri
‘hock months cortin.H Lateral aspect ate sent °.
- *
12. Left 12 Wound All sides, Walking Pre= Abgent Firm Pre« Trauma=
knee months sutured leg bent on three sent sent tie
and backvwards, legs, arthri-
Dicrysticin tig,.
I/m, with

daressing.

(v)2s
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‘The animals had no history of receiving traumatic
injury at the affected joint or naval 111 except one
case wvhich had injury caused by feeding trough. This
animél was treated both medicinally and surgically.
Subsaguently tha animal gradually shouwed flexion of
the knee joint and the limb did bend backuwards (fig.4)

resembling knuckling.

Clinical Pindiggg

Tha findings of clinical examinztion of each
case have bsen summarised in Tablee3. All the affscted
cgses shouwed swolling of the joint. Arthritis of
knee and hock joints were observed in five cases uith
swelling on all sides axcept posterlior aspect of knce
joint in one case and anterior aspect of knee joint in
one case. In tuo out of these five casses, suelling
vas found in medial and lateral aspects, uhereas,in
ons case the swelling was found all around the joint
along with cozing. All these cases had inflammation
varying from mild to moderate degrees. Amongst these
five animals swallings wsre soft in three animals,
moderately hard in one and hard in anothsr. The
lameness was found to be mild in on8, and moderate in

four out of these five animals. & Ffusion vas obssrved
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in all thsbe five cases except in one animal. The
swallings were palpated to be tender in all thzse

animals vxcept one case (Table-3).

Bursitis of hock was observed in three
animals., The swslling was found to be on the medial,
lateral and anterior aspect in one case (Fig-3) while
in tuo othsr animals it was only on the lateral aspect.
Mild lameness was recarded in tuo animals and modsrate
lameness in one out of these three animals., Inflammation
was not observed in two cazses but it was found to be
wmoder at® in one case. The bursitis developed within a
periodd of 14 to 2 months. Synovial effusions were
present in all these thres cases (Table-3). One did not
receive any trcoatment while in another case it yas
trested with esgipyrine intramusculiarly and the raemaining
one was tr:ated with Oxysteclin and Hastacorten-H intra-

muscularly.

Bursitis of knse jointswere observed in two
cases affecting the left knee in both. The condition
deve loped within 1 to 3 months inspite of trsatment
uith Hostacortein-H and E3915§rina (Table~3). Suelling
uwas ohbserved to be on medial and lateral side and

slight suelling on anterior aspect in ons case. .In the
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other ane it was localised on the medial aspect only
with moderate lameress. The sign of inflammation was
absegnt in one with mild lameness but in the other
inf lammation and moderate lameness waa present. [he
suelling was 8cft in ogne but was firam in the other

animal. £Effusion was pressat in both these cases,

Two animals were found to have tenasynovitis
of right hock and left knee with firm swelling on lateral
and mudial aspects in one and only on mdial aspsct in
the other case. The swelling app-eared within a period
of one month in both the coses. Lamensss ua® moderate
in oné cade uhereas it yas aevare in the other.
Inf laeast lon was present in ﬁdth these cases. T:aaémsnt

vas not given to either of these Casas.

rWadiography

Plain ang contrast radlographs of normal knee
and hock joints of six experimental animals were obtained.
An pttampt to determine the standacd exposure factors in
case of local breeds w3s made. The details of theuse

have been presented in Table-4%

Different vieus uers tried for knee and hock

Jjoints, The KV and Me3 uere calculated according to the



‘Table-4: showing detalls of expogure fectors employed in knee md hock joint

radiogrephy and sngiography of nomal and affected animals.

Group Ani Age Body Joint Thick View KV Mas Plain or Remarks
of mal WELe ness contrast,
ani KO, in of
mals kge. joint
in
cmse
Control 1 3 months 38 Rt. [ A.P. 63 16 Plrain Good
knee (4.6 LM, 63 14 Plain Good
2 S months Lt. ( - AFe 63 14 contrast Poor
nee : {(air) 40cc
( 4.8 L.¥7 83 i4 Plain Good
{5 Udbii- 63 16 Plain dgood
{ e '
(5 PeAse 63 16 Plain Good,
3 9 months 64 Be, 6.3 AP, 72 18 Plain ' Good
knae 3% XK. °
(6.5 LieMo 72 19;5 Plain Gecd
¢ gyeers &8 Lt ‘s.s LMe 63 16  Plain Good
Re, ‘s, AP, 66 18 Contrast with Poor
knee S% Iodine
: paraffin 10ecl .
:;; 5,5 AP. 69 16,5 a@ontrast with
. 50 cc air. Poor
5§ 2 years 54 Re,. 6 AP 57 24 Plain Good
hock 6 LeMe 87 26 7l aln Good
6 Molio 57 24 Plain good
8 AePe 57 32 Contrast with Poor
i 50 cc a’-r“

Joo 3
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Table4: showing details Of exposure factors employed in knee and hock
joint radiogfaphy and smx angiography of nomal and affected animals,

Group Ani Age Body Joint Thick View K.V, Mas Plain or Remarks
of mal - WE ness : contrast.
anim No. in of
als. kgo jOint
in
ange.
Céntrol . 23 58 Lt.knee, 5.5 (I;i:.;ﬁd)S‘l 32 Plain Fair
6 yesrs 5.5 M.L. 63 16  contrast with
] : alr 50 ce Poor
> M,L. 70 20 contrast with
(5' : alr 60 cec Poor
Rt.knee( .- A.P, 69 18 contrgst with
( 8% iodine
lig.paraffin Poor -oa
t 10 cc. ®
: 0 odine
liquid para- - poor
. ££fin 10 cc.
Control 5 2 54 Rt,knee (6 A.P, 57 26 Anglography Fair
years § by injecting
6 M.,L, 57 26 -10 cc conray «
. 1itto medi an
’ artery. ‘
Affect 1 Lt.hock 11 AL P, 72 19,5 Plain Fair
ed. 4 L. hock 7 AP, 72 22,5 Plain Fair
12 Lt. hock 7 oLy 72 15 Plain -7 Good

N.Be AsPe _ AN tero posterior

L.M.

Latero medial

P.A. Postero anterior
M.L. Medio lateral.

v)Lg
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thickness of the joints., In order to‘obtain a three
dimensional visulisation a minimim of tuoc exposures
like antero posteriorff ig-5) and Latero-m=dial (f ig~-6)
were found to be most beneficial as it did expouss the
jaint capsule, the joint space, the cont.wrs of the
bonas involved in the joints and their normal position.
An Anterolateral obliqua radiograph of knee joint (Fig.7)
did not reveal individual bones and joint spaces. The
structuyres were found to be overlapping. However a
flsxed view (Fig.8) of knee joint exposed the joint
spaces and anticular surface to a better degrsese. The
anteroposterior radiograph of hock exposed the joint

fafrly well (Fig-9).

Contrast radiographs wers taken using air (Fig.10)
and 5 percent lodine paraffin (Fig.11) as the contrast
media which did not give better exposure. FPlain

radiographs were found to be better.

Ang iography was slso trisd to study the
vascular pattern of knes joint which gave a fairly good
exposure of thu course of tho median artery (F19.12) and

the dorsal carpal branch anastdhosing on the dorsomedial
aspect of carpal Joint (Fig.13)
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Plain radiography of three clinical cases
presaented at the clinic were —aken. I[n one aseptic case
a distinct swelling of ths soft tissue was sesn on
radiography of laft hock joint (fig.14). There was
no involvemant of the joint capsule or the articulating
bones suggesting it to be a case of tarsal falss
bursitis. Antero posterior visw was found clesr in this

particular case.

It was ssen that in one septic case (Fig 15)
moderate saft tissue swelling was present on anteroposterior
vieu. Bony proliferation or new bone growth was not
marked. This suggested that it was an warly cass of
arthritis. fracture was not observed and there was no

reduction of joint space,

In another :$patic case medidlateral and
postaeroanter lor radicgraphic views revealed the presence
of abnormal ney haony prolifecations all round the joint
and involving the bonas. Soft tissye syelling was also
obaerved in this case. In the radiagraph obtained in
the flexsd position of the joint nau bony profiferatisng
ﬂuetc found to have encroached. the caorpal joint spaces
(Fig.16). However, ostecarthritic changss wers clear.
This particular animal suystained a trumatic injury on
the anterior 3urface of the knee jaint g yoar back as

vas reported by the oungr.
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Any corelation between age, body, weight and

requirement of KV and Ma3 could not bs established in

the present study.

Synovial fluid analysis

a) Physical charactars:-

The synavial seffusions were classifiad as

aseptic and septic according to bacteriasl culture
results. 3ynovial samples from three affected
animals did not shou growth on nutrient both culture
and hence were considered to be aseptic. The rast
nine samples showed growth on culture and wvere
considered to be septic. (Table.5). The findings of
the physk al characters of synovial fluids from the
joints of healthy expsrimental animals and afrfected
onas have besn presented in Table-6. Tha phgsical
characters include appearance, pH, volume, and mucin

precipitation quality.

(i) Appsargnces-

In the normal animals the effusions of all

the six samples were found clear and colourleess,

The synovigl effusions of three cases

which uvera accepted to be aseptic appearsd



fable 5 smwinq results of bacwnslaqtcal ultore test of

Case Qul ture | yotqwiala Tentative
N0, Results identified dlamosis,
1. No growth - Aswptic btursités
2. Positive sStaphylo coccus Septic bursitis
3. Popitive Staplxyzo cocms Arthritis
, Arthritis
t Positive Staphylo coccus
S FPositive Klaebsiella Buraitis
6, Positive Staphylo- Brsitis
Cocons
7. Positive Staphylo coccus Tenosynovitin
8. Positive Klebsislla Tencaynovitis
9. NoIFMTh - | Rgeptic. TAGALEAS.
10, Mo ;;nﬂﬂ: - ﬁsaptié Arthritis
32, rpositive Scaphylo coomus Mttc arthricis,
,, .

N.B All the six control ssmpl®s showed no grovth
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pale yellow in one and reddish cleer in the
other tuo samples. In the septic groaupdg

of nine animals the fluids were turbid and pale
yellow in tuo while it was light reddish and
turbid in three other cases. In the rest four
cases the fluid was clear and the colour varied

from light yellow to reddish (Table«6j.

(1) Volume:

In the normal samples the volume ranged
from 2 ~4.5 millilitre, the mean being
3.4 + 0.45 millilitre.

in the saeptic group the volume of synovial
fluid varied from 6-6.5: millilitre with a mean
of 30,6 + 17.7 millilitre, vhile in ths spprtic
groupd¥ the volume ranged from 4-14 millilitre
uith a mean aof 8.1 +_ 1.36 millilitre
(Table-6).

(1ii) pH:

Tha pH of aynovial fluid from the control
gtoup ranged from 7,6 to 3.2 with a asan of

7.93 +_ U.09.

-l

The pH of synovial fluid uhich uverae
collected from the aseptic groupd varied from
6.6 to 7.2 uith a mean of 6.86 + 0.17 whersas,
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the pH in the septic group ranged from
6.4 to 7.2 with a mean of 6,73 # 0.09 (Table.6).

(iv) Mucin Precepitatfon test:

The test revealed that in all the six
normel samples fram control group thsrs was normal
clot formation but in the cliniczl casas tha
mucin precepitation quality varied from fair
to very poor (Table.&).

In the aseptic group the mucin grecipitation
quality in ons case was FPair, in othar two it
“a3d poor. Similarly in the sgptic group in two
cases it was fair, but uwaz very poor in another
animal uhile in the rest of the six cases it

waa Pound to be poor in quality.

Thus, the mesn assigned value of the
normal samples was 4 vheraas the average
assigned valuss of tha fluid samples of ths

aseptic and septic groups were 2.3 & 0.33 and
2,1, 2 3.13 respectively.

(b} Bacteriological findings

The synovial Pluid assmples from gll the aix

exper imental animals and the tuslve clinical cases



(c)
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were subjected to bacterial culture test. The
synovial cultures in nutirent broth on incubation
at 37°C for 24 to 43 hours revealed that all the
samples from thé'joints of oxperimental control

animals did not shou ény growth.

Out of the tuelve clinical samples nine
samples uere found to be positiva for bacterial
grouth while the remaining three were found negative
even efter 48 hours of incubation. (Table.5). The
samples yhich were negative for bactsrial grouth
ware® classified as aseptic and those in which
grouth occured were classified as septic group. But
of thesse positive samples staphylo ococcus was
identif fed in four, strepto coccus in two and

Klebsiella in three csses. (Table.5).

Cytological findings:.

Total cypthrocyte count, total leucocyte count
and diffgrential leucocyte count of the synovial
fluid samplaes from six nocrmal and tuelve affscted
joints were conducted and the Findings have heen
presented in Table-7. -

(1, Total erythrocyte count:-

The mean levels of total erythrocyts count (TEC)



UITUD “ase ~Appearance’ Asoupnt pn macin precipitation Snovial fluid
no. c;fd , , collzction site
£l: - : '
collected Description A”ig;g.
Control 1 Clear and colourless 2 8.2 Fomal ] Left knee
2 Qlear and colourless 3 8,0 DNomal ¢ Right kxnee
3 Clear and colourless 4 7.8 Normal 4 Rght hodk
4 Clear and colourless 4.3 7.6 Normal 4 RMght knee
$ clear and oolourleas 3.8 7.8 ENommal 4 Right knee
- _6__clear 3.3 ___Nommal 4 left hodk.,
Average : 5,Ee Be - Te ‘ 4 '
- . OveS & 0,09 .
ageptic L Pale yellow s 6u6 TYair 3 anterior medis]l aspect
w - : of 1lcft hook, we
9 Clear snd reddish 6 7.2 Poar 2 Anterior aspect of lefet
10 Cleer and reddish 2 6.8 Poor 2 EBtatior espect of left
‘Wverage & 5.k o " 3048 €.88 | 2.3 '
- - , ¥ 17.11‘. 0.17 - & 0.33 ‘ ‘
Septie 1 Pale ”ug"wgﬁ@t ¢ 6.8 fair 3 A:::rior aspect of lefe
$. Pale yellow ni%aw- ¢ 6.8 Poor a kn‘::i‘!or agspect of right
4. Reddigh clear 3 7.0 Falr 3 ’?gz.:;‘ior aspact of right
S Light yellow clear ) 6.8 Poor 2 Joterior aspect’of right hodk
6, Light yellow clear 12 6,6 JFoor 2 Anterior aspact of right hee)
7. Rediish turbid i1e 7.2 Poor 2 Anterior =spect of right hod
8., Rgddish turbid Y | 6.4 Very poor 1 Mmterior aspect of 1o ft knee
11. Light yellov clear 7 6.6 poor 2 Nietiof medial aspevt of
12, Heddish turbid 6 6.4 Poor 2 Antearior aspesct of left knee
' Averasge 8.k, 8.1 6,73 2.10
$ B £ 1.36 & 0,09 & 0419
- —

( v)6v
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Table 7 showing Result of cytologlcal exsmination of

movial fluids from nomal and affected jeints,

Paraneters Normmal Ageptic Septic

fluid fluild
Mean : S.B, Me _t S.E, Keg\‘};a& E.
rythr tes C.14 0.18 0.51
(Mi11 Lonfcum. ) + 0,02 + 0.08 & 0,20
(6) (3) {9)
meze . UER . WS . mID
r/omms b 4 : 2 i * 1602,
e t6) £ (3
Ngutrophills % 30.30 6.0 57.60
s .23 &+ 1.53 & 8,16
(6) (3) (9)
Degenerated 8.30 17.60 13.40
nautrophills % x 1.41 4 2.20 L4 3.24
- {6) ‘ 3y (9)
on.i*lm s % 48,10 11.60 B8.44
yee % 1.51 + 0.88 & 2,02
(6) (3) (9)
Degenerated 4.30 27,00 4290
occytes % 2 1,64 k3 0.58 + 3,56
Lrmph (&) (3) @)
Unclassi fled 4. 28,30 11.20
degenerated X 0.84 e 0.67T & 1,97
cellis X (s) (3) ‘ : (9)
Degone:aud 2,50 9.00 3.00
monocy tes% 2 0.3 2 0.58 : 1.04
Eosino phills¥X 2,00 0.30 1.30

Fiqures in parenthases indicate number Of JOLBLS studied,
5,B. Standard error,
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in control, aseptic and septic groups were

J3.14 + 0.02 millions/cmm., 0.18 +_ 3,08 mil:ions/cmm
B2 hd

and u.?1 4+ 0.2 millions/cmms. respectively.

(Table 8). The highest T.E.C. recorded was

Beceer af 1.8 millibn/cmm in one septic case. Ths

lowsst was 0,06 millions/cmm in one aseptic
case. In one case of the control group the
T.E.C. was also 0,06 millions/cmm,(fgb}agj):

(i1)Total leucocyte count:-

In the control, aseptic and septic groups
the mean total leucocyte count (TLC) werae
1283.30 + 58.72/cmm, 2011.60 + 719.93/cmm and
8013.33 + 1602.53/cmm. respectively. The spptic
fluid samples revealed marked lasucocytosis

as campared to aseptic fluids (Table-7).

(1i4) Differential leucocyte count:

Lysphocytes with degenrated lymphocytéc,
neutrophills with degenerated ones, unclassified
degenerated cells, degencrated monocytes and

ecsinophills were observed on diffecential

count, (Table-7).

~

The samples of normal control Qroup showed

a higher percentage of lymphocytes folloued by

(o}
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Table 8s- showing Result of biochemical anclysis‘of serum and
synovial fluid of knmee and hock joints of nommal

<

Parameters Normal Aseptic Septic
group groeup group
Mean % SE Mean 1 SE Mean & SE,
Serum glucose 44,00 44.90 47.30 NS
{6) (3) {9)
Synovial glucose 41.5 . 11,80 %e 14,852
(ﬂQ/!OO ml.) b A 0078 ~ b 4 5.93 3 5.08
(6) {3) (9)
Serum uric acid 0.82 1.22 1.20 Ns
(IIg/iOO ml,) X 0.12 X 0.27 * 0.05
{6) (3) (9)
D.67 1,30 an 1.43 *»
< - R
Synovial 2.25 740 24 10,55 0%
total 3 0.1% x 1.80 . 1,02
protein (6) (3) (9)
(gu%)
synovial 126430 129.30 135,50 NS
sodium x 1":08‘ b 4 4.63 he 4 2.05
(mEqe /L) (&) (3) (9)
Synovi al 3.90 3.90 4,50 N3
potassium 0.31 X 0.67 h 4 0031
(mEq./Ls) (6) {3) (9)

2* {ndfcates significance at 1% level,

NS, denotes not significant.

5.E, standard erxor,

Figures in parentheses indicate pumber of animals investigated
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noutrophills. The samples of aseptic group

revealsd a higher percentage of degenes :ted

- cells as compared to other two groups. It had

the highest percentage of unclassified
degenrated cells yith 23,30 » 0.67 £ followed
by degenerated lymphocytes with 27.90 & 0,58%
and degenerated nutrophills shouwing

17.60 # 2.,02%. In contrast tha septic fluids
showad the highaest percentage of nutrophills as

comparad to other csells (Table 7)

(d) Biochemical findingstwee

(1)

Glucosei=

The serum and synovial glucose levels relating
to six normal and tudlve clinical animals yere
studied to note the differences. The findinga
have been incorporated in table -8,

The sarum glucose and synovial glucoss cgncentra-
tion of normnl animals ranged from 3%9.4 to

48.6 mg/130 ml, and 39.4 to 42.3 mg/100 ml,
respectively with 2 wean values of 44,00 & 1.54mg/10

and & 41,5 + 0,78 mg/100 =l respectivily.

Thus the mean difference in this group betueen
the serum glucose and synovial glucose
concentration uas found to ba 2.50+0,82 wg./100
(Tsble 3).
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The mean valuaes of serum and synovial
glucose levels in the assptic group were
44,90 +_ 0.87 mg./1 }Jml. and 11.80+ 5.93 mg/100ml
respactively having a mean difference of

33.10 + 5.86 mg./103 ml. (Table-8).

The mean values of serum and sSynovial
glucose of the septic group of animals were
47,30 + 1.02 mg/100 ml. and 14,554 _5.08 mg/100ml.
respectively (Table-8) with a mean difference
of 32.70 + 4.95 =®g./100 ml.

Synovial fluids collected from one
case e8ach of aseptic and septic group of

animals did not reveal any glucose cantant.

The difference aof serum glucasae
concentration between the normal, aseptic and
septic groups uss not statistically
significant (Appendix-I),

In contrast, the synovial glucose
concentrat ions of both aseptic and septic
groups were significantly lower (P«L-G'D‘)
than the normal synovial glucose laval
although, the differeace in synovial glucose

conruntrations of -aseptic and septic groups



55

was not statistically significant (Appendix-11).

The differance betueon serum glucose
and synovial glucose concentrations of the
control group analysed by pairsd 't' test
revealed that the variance was not statistically
signif icant, uWhereas a similar test to asses
the differsnces betuesn the serum and synovial
glucose concentration of affected animals was
found to be highly (P/ 0.01) significant.
(Aappendtx II1).

(i) Total protein:

The synovial fluid samplca collectsd from
knee and hock joints of six normal control
animals revealed a mean total protein
concentration of 2.25 & 0.11 gm. paercent while
in similar fluids from aseptic and septic
groups the mean concentrations wers
7.40 + 1.80 gm. percent and 10.55 & 1.02 gm,
percent respectiwly. (Table-8).

‘The analysis of variance of synovial total
protein of both aseptic and septic groups
revealed that the increase in the concentration

of total protein in the synovial fl.iide from

n
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knee and hock joints of bath the groups as
compared to normal levels were highly (P £ 9.01)
significant. However, the difference in total
protein concentrations of both aseptic and
septic groups was not statistically significant

(Rppan{'d_ix viIi).

Uric acid:

Uric acid concentrations of both serum and
synovial fluids from knes and hock joints of
8ix normal and tuelve clinical cases ware

ost imated to study the differences,

The mean concentrations of serum and synovial
uric acid of the control group were
0.82 ¢ 0.2 m3./100 ml. and 0,67 + 0.10 mg./100 ml.
respectively. (Table-8).

In the aseptic group the uric acid
concentration in serum ranged from
0.9 to 1.65 mg./100ml, with a mean concentca.ion
of 1,22 &+ 0.27 mg/100 ml. while in the same
group ths concentration of uric acid in
synovial fluld ranjed from 1.10 to 1.70 mg./100ml.
with a mean of 1.30 & 0.19 mg./100 m1.(Table.B8).
The vric acid cunc!?tratlon in serum and

synovial fluid of septic group of animals had =
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mean concentration of 1.29 ¢ 0.05 og./100 ml.
and 1.43 +_ 0.11 mg./100 ml. respectively.

The analysis of variance revealed that
the increase in the synovial uric acid
concentration was Pound to be significantly
( P/ 3.,01) nigher than the niarmal synovial
uric acid concentration (Appandix V) whereas,
it was not statistically significant in serum
of both aseptic and septic groups (Appendix IV)
as compared to the normal concentration.
However, the difference between the uric acid
concentrations of both aseptic and septic
groups were not statistically significant
(Table 8).

Paired *t' test betuesn the differences

‘of serum and synovial uric acid concentrations

of normal animals revealed the variance to be

not signficant whereas the same test betueen

the differences of serum and synovial uric

acid concentrations of affected cases revealed

s significantly ( P/ 0.01) higher concentration
of uric acid in th; synovial samples.(Appendix V1),

Sodiyn and Potaaaiug;-

In the control group the mean valuses of
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sodium and Paotassium uaré 126.33 + 11.34 MEg./L.
and 3.30 & 0,31 HEq./L. respectively. The mean
sadium and potassium concentrations in the

aseptic group wers 129,30 % 4.63 MEq/L and

3.90 » 0.67 MEg./L. respectively while the

mean conrssponding values in the septic group
were 135,50 + 2,05 wétg./L. and 4.5 » 0.31 MEg./L.
respectively (Tabhe-3).

The difference in synovial sodium and
potassium concentrations of all the three groups
wers not statistically significant (Appendix VIII & I:]
though the asan concentrationsof both sodium and
potassium were higher in the ssptic group than

the other two groups (Table-8).

% # #* » #» »
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D1353CUSS5S5T0N

e

3ne of the fundamental character istics of an
animal i3 motion in uwhich the joints are actively
involved. The cartilage covéting the articular
surface in synovial joints is mainly, though not
exclusively, of hyaline Variety. The articular
cartilage is closely moulded and is adherent to the
bony surfeces., The extent of the cartilage on a
particular surface bears a close relation to the
degres of movemsnt of the part and prolangation of
the cartilage covered surface are generally
associated with an increassd mobility in that directism,
In young animals, prolonged exercise loadi to an
increase in thickness (Holadahl and Ingelmark, 1948
and S3ar, 1950).

Ouring movement of joint, the articular
cartilagesundergo very slow wear and tear. Ory joint

surface are raasdily sroded and reduction in viscoaity

PN



60

of synovial fluid by enzymatic means accelerates

the wear and tear (Barnett gt al., 1961).

The joint disorders like arthritis, bursitis
and tenosynavitis are the common causes of lameness
in cattle which not only reduces the value of the
animals tut also hinders the agricultural operations
of fagmers. This is of more occurence in cross bred
énimals. The causative agent, in all thess cases,

has not been established, as yet.

Bursa, though close tu the joint, is not a
joint structure. The synovial membrana lining the
_joint cavity and bursal cavity are considered to be
identical (8auer st gl., 1940). This has baesn based

mors on assumption than on exper imentation.

An attempt has thus been made in the pressent
investigation to evaluate the alteration in syhovigl
fluids of affected kneses and hock jointa §n
compar ison tanormal Joint fluids. In order to have
a precise and accurate corelation, radiaographs have
been taken to arrive at a diagnosias in early stages of

joint disorders.

dynovial fluid from joints uas Pirst ebserved
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by Paracelsus as cited by frerichs (1846). They
have also stated that ths fluid contained in the
joint cavitias, tendon shzaths and bursal mucosa
generally resemble es€h other superficially. Till

today no data was avallable to support this view.

Studies on clinical ¢s3es

Pathophys iologic studies of joint fluids
from the affected knee and hock joints and radiography
of th:se joints were performed in twelve clinical
c8688 In the preseat investigation. Initially, it
was planned to study all the joints of fore and
hind limbs but subsequently, the project was limited

to knes and hock jolnts only.

Qut of twelve clinical cases five each had
bursites and arthritis yhereas two showed
tenosynovitis (Table 3). In view of the less nymber
of clinical cases, which wera avallable, it uas
difficult to rucord the fraequency of affsction with

respect to a particular joint disorder.

el

It uwas seen from Table-1 thaot jJersey calvss

acquired more ueight at lowcr age thaen cauntry bred

~
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calves at Bvan.highar age. It was svident from
Table-2, that out of twelve clinical cases seven
were of Jersey breed. Thus it revealed that sxotic
animals wers mpre pron® to joint disorders due to
their heavier body weights. Ffurther, tha age of
the animals ranged from 24 yaars to 6 years and

the body weights ranged from 160 kg to 352 kg.
{(Table 2). One jersey animal had 1885 body weight
with a joint disgase ghout a ycar back. This coewe
was Subsequently not propsrly looked after which

resulted in emaciation.

350 far a2 the age of the affected animals are
concarnad all the animals except these wers more than
four years of age. This finding agrees uith the
observations of Greenough et al,(1972). OUuring the
course of the present study it is presumed that higher
body weight may have a significent role in the
causation of joint disorders due to a stretching
ef fect following pressure as was recorded by

Barnett st al. (1961).

Traumatic injury st the left knes uvas

reported in ona case only. 'he riast of tha animals
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did not have history of trauyma. It was reported that
the condition developed spontanecusly. This might
be attributed to recurrent trauma due to hard

flooring ae has been opined by Greenough ot gl (1972).

The duration of the joint diseases varied from
15 days to ona year, It was probable that after aome
symptomatic treatment there was a temporary relief.
The guners mistook it to be a rocovery butw whan there
was recurrence vith lameness and swelling of the

joints the treatment became imparative.
Clinical findings:~

Suellings of the affected joints wvaried from
sach other relating to their location (Table 3). The
consistency of the suellings varied from soft to

ficm.

Amang the five cases of bursitis, the affection
invalving the hock joint was found in two cases and
of knee joint in three cases. One case was not treated
previously and aspiration of fluid was not performed.
Hence, there was no sign of inflam-ation, though mild
lameness was observed. The gther four cases uere

treatad after aspiration of accumulated fluid during
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which, there was reputre or puncture of joint capsulse.
The introduction of foreign body into the joint

cavity caused inflammation of the juinﬁ uith mixture

of bursal and synovial fluids leading to damage

to the articular cartilage. Thus,thsre was mild to
moderate lamencss, 3igns of inflammnation was not

seen in one case. The cause may be due to strict
aseptic method adopted by the attending veterinarian
dusr ing aspiration of the fluld so that the joint
capsul® ugs: not punctured. There was lamencss which
might bs due to the pressure exerted by the accumulated
effusions, The swuellings were soft to touch in four
cases but was firm in one case uhich may be an acauired
bursdtis due to constant trauma by hard flooring as

has been reportad by Adams {1974) in case of horses.
Chronic cystic fores of bursitis with soft consistency
wore seen in rest: of tha four cases which are the

commonest in accurrence according to 0'Conner (1950),

in the pressnt inuestigation tuo cazes of
tenosynovitis vere encountered wvhich did not have
effusion and inflammation, This was in contrast uyith
the obsurvations of Vanpelt.(1969). He cbserved, in

tenosynovities in horses, an sxcessive accumulation
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of transudates without any sign of inf lammat ion.
This, he stressed, are tha character istics of
tenosynovitis in horses. Juch difference in the
findings may be due to probable difference in the

origin of ths condition.

Five cases had varying duration of arthritis.
In all these casesa diffcrent degrees of lameness,
soft tissue susllings, inflammation, tenderness and
pain on flexion of the affected joints wers ohserved.
This was also the opinion of Rose (1933). The
consistency of effusions Ln these ca @s varied from
soft to firm, All these czses were previously
truatod and fluld was aspirated through puncture of
joint capsule. This alght have caused damage to
joint capsule and articular cartilage to varying degrees
resulting in carpitis and subsequently lameness. In
one casa effusion was not observed as it was a fresh
case of serous arthritis and aspiration wasnot tricd
by the attending Veterinarian. Consistency of the
swelling uvas mildly hard suggesting swelling of
periarticular tissue. :Jnu case had traumatice ertic
arthritis. Tha firm consistency was possibly due to
fibrosis of periarticular tiassues, thickening and
fibrosis of damaged joint capsule sccompanied by
enlargement and proliferatior of nev hane grouths

surrounding the joint (Adams, 1974),
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In cases of joint diseases the volume of
synovial fluid increases in the presence of
inf lammation. This fluid is deficient in hyalurenate
and reduces the lubricating action of

synovia (Rooney, 1963).

Normal synovial fluid ddd not clot at room
temperature. In case of injury to the joint,
fibrinogen which is normally absent, enters the
synovial fluid imparting it an ability to clot. The
proportion of leucocytes increases which changes the
colour of synovial fluid. The viscosity increases
with low mucin production and destruction of hyaluronate
resulting in reduced lubricant quality of the fluid.
Such reductign in lubricant quality allous more
friction between the surfaces. Increased friction,
in turn, destroys the articular cartilage which covers
the articular surface of thes bone and the bonse gets
exposed, As suybchondral surfaces become bare, marked
eburnation occurs and arthritis results
(Barnett et al, 1961). The delay in removal of the
cause, which occured in the animals of the present
study, might have further deteriorated the condition,
The treatment was delayed in all these anima]s whi-ch

resuylted in joint disorders.
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fadiography:-

The uaefulness of radiography has besn considered
to be significant for diagnosis of carpal joint
disorders (Greenough et al, 1572; Adams, 1974 and

Llswellyn, 1979).

Rose (1983) has recommended the antero-posterior,
lateromedial and latsro oblique exposures to hs the
standard positions during radiography. He, however,
stressed that ths anteroposterior view is the best for
studying the articular changes. In the present study,
plain radiagraphs and contrast radiographs using air
and S percent paraffin Iodine as contrast media were
performed., Plain radiographs expdsed the contuurs
of the bones, joint space and normal positions of the
bones. It was found that the effect of contrast media
did not have any excellence over plain radiaography.
Doughlas and Williamson (1971) have reported that
pneumoarthrography seldom :evealed more than that
was demonstrated by a ca:efully positioned straight
radiography. Dik (1984) has also stated that the
diagnostic value of negative (air) arthrograms werg

paor .

In the present investi .ation, the antero postarior
- ?
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latero medial,posteroantserior and oblique viasws of
the joints clearly exposcd the joint structures.
However, the antero posterior and lateromedial
radiographic views of the joints were found to be
suitable for accurats diagnosis. doss (1983) did
recommend that the antsroposterior ViV alone was
better for sevaluation of articular change which,

in the present study, was found to be inadequate.

It has baeen observed in the clinical cases of
bursitis that when the distension of the bursal sac
wa8 appreciably large, both lateromedial and
anteroposterior views provided a proper exposure of

the distended bursa.

The inflammation of ths tendon sheath which
was observed on radiography of tenosynovitis justified
that the radiography is a valuable aid Por differential

diagnosls of this condition,

In ane case of initial stage of arthritis mild

degree of soft tissue swelling was observed without

any change in the bone or joint space. This agreed with

the observations of Pratap 3t al, (1977) who have
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opined that during early stage of acrthritis,
radiography is of less importance than physical
syspigmstaisgys 35 wss FGund LH3t UBSS kBB
radiographical findings were corelatsd with the
pathophysiological findings the disgnosis uas
accurate in this case. Vanpelt (1965) and Suntun (1984)
3185 hald the 3ame opinions, A plaln radlagraph of tha kneo
joint of one animal suffering from traumatic arthritis
revioasled a reduction in joint space uith extsnsive
bony proliferation aroynd the joint. Fibrous
thickening of the joint capsule and surcounding soft
tissue togethar with the irregular contours of the
bones of joint were also marked in the radiograph.
The findings were similar with the cbservations of
dose (1983}, He stated that though soft tissue
suelling may be the only significant finding initially,
in long standing Cases a decrease in the joint space

may be identified.

Angiography of knee joint was conducted in the
present study in normal healthy animals. It revealed
the vascular pattern of knee joint. The ruesults can
be compared with angiograpﬁy of affected joints
wherein the vascular netwuork may diffser than normal

jo ints,
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Analysis of 3Synovial Fluidi-

(i) Physical characters:=-

The tarsal and carpal synovial samples collected
from six control animals were found ;o be clear and
colourl.ss which was alsc the observations of
iopes et al. (1939), and Tyag!l and Krishnaamurthy (1972),
The synovial samples from both septic and aseptic
groups of animals varied in colour from pale yellou
to light reddish and in appearance clear to turbid
{Table-6) in transparsncy, Ropes and Bauer (1953)
rscorded similar observations in majority of sumples
of human synovial fluld affected with bursitis. Lack
of marked difference in the colour and appsarance of
the synovial fluid samples of septic and weptic
joints in the present study confirmed that bacterial
infection probahly had no sffect on the colour and
consistency. (Merkens ;&,g}, 1984), 3light vuriations
which were ohserved were due to damags to synovial

calls (Barnett et al., 1961).

The volume of synovial fluids collected from
tarsal and carpal joints of iuelve clinical cases

varied remarkably., This was ettributed teo the fact
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that the nature of the conditfons varied from
cystic to fibrous forms. Identical findidgs were
also reported by O'conner (1853).

ferman and cornelius (1971) raportea the
nocmal synovial fluid to be weakly alkasline with pH
ranging between 7.31'ta 7.40, They also stated that
ths change in pH is closely related to etiology and
sever ity of the affection. The mean pH of the synovial
sanples of control group of animals of this exper iment
was 7.93 + 0.09 and was, thus, slightly more alkaline
than the observations of Perman and Cornellus (1971).
On the cont.ary, the mecan pH level of septic and
aseptic groups ve.e more acidic. The mgan levels
of pH of synovial fluid of septic and asseptic groups
of animals vers recorded to be 6.73 + 3.09 and
6.86 + 3.17 respectively. Thae variation of pH of
septic and aseptic groups was not statistically
signif icant but the synovial fluid of aseptic group
of animals had higher pH level as compared to that
of the septic group. The lesser level of pH of
aseptic fluids than that of control group may be due
to inflammation vhereas, tha lower pH level in the

septic group vas dus to bacterial infection,



72

In the present inves:igation, the guality of
clot format ion in the mucin precipitation test of
the twelve clinical cases varied from very poor to
fair with a mean assigned value of 2.1 + 0,19 as
against 4 in normal joint fluids. This lou value uas
indicative of a great reduction in the four vital
properties of synovial fluids like Thixotrophy,
wetting of surface, elasticity and instantanesus
dilatancy at impact and good heat conductivity as
snumeratad by Bauer et al. (1940), iopes and Bauer(1953),
sacnett (1956), Furey st al(1959) and Vanpelt and Canner (1963
In addition to this, the low level alsp indicated a
graat reduction in the lubricating guality which is
one of the functions of the fluid (Perman and cornelius,1971)
Contrary to ths present fird ings, Hamkrishna (1975)
did not observe any change in the mucin precipitation
test during sinilar investigation of b :llocks affected

with joint disorders.

(i1) Bacteriological findings:-

Out of tuslve clinical synovial samples
investigated in this study, nine revealed bacterial
growth on culture while grouwth was not observed in the

rest of the three semples, Uut of the nine positive

~



73

samples Pour had staphylococci species,tuwo had
streptococci species and three had Klebsielluspecles.
These findings agreed with the observations of

Ropes and Bauer (1953). Orsini (1984) considered
Staphylo cocci and Kiabsislia tuobe common contaminants,
Furey et al. (1959) and dose (1983, have opined that
it is difficult to get a bacterial culture from
synovial fluid and hance tha negative findings may not
excluds infectious arthritis. The duration of
affaction ranged f;om 15 daya to one ypar in ths
clinical cases, further, the antibictics and
antirheumatic treatments must have affected the

pacteriological findings.

(111) Cytological findings:-

In the prasant study, total erythrocyte count
waa done to aid in diagnosiswhich was stresssd by
dopes and Bauer (1983) and Furey et g} (1959) .

A highsr orythrocyto count was obssrved in the
'Synovial fluids from the septic group having a mean
value of 0,51 millions/cam. as compared to

7,18 z 0,08 milliona/com. iﬁ aseptic group and

0.14 ¢+ 0,02 millions/cem. in control groups (Table 7).

~
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There is no statistical differcnce between the
erythrocyta counts of asaeptic and control groups. The
higher count in the septic group may be attributed to
damage to blood vesuels during aspiration of fluid
from the affécted joints as was reported by

Gardner (1950). Such elsvated levels of erythrocyte
count wera also observed by famekrishna (1975),

and Zaitsev (1982) in the pathological effusions of

synovial cavity.

Total leucocyts count of normal fluld samples
in the presant study had a mean value of
1283.30 + 58.72/cmm. The mean leucocyte count recorded
in the aseptic group was 2011.60+ 719.93/cmm, and that
in the septic group was 8013.30 &+ 1602.53/cmm. Both
the assptic and septic fluids had higher leucocyte count
than the normal f;uld and the leucocyte count of the
septic samples was the highest which was considered
to ba a constant feature by magny previous workers
(Gardner, 1950; <ingh st al., 1683 and Orsini, 1984),
Many workers had emphasizced on the importance of total
lsucocyte count in joint disorders (Warren gt g1, 1935;
nopes and Bauar, 1983; Furey gt gl, 19593 and
Ramakr ishna, 1975). V. riations in the to.al loucncyit
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count of synovial samples may occur due to samples
mixed with blood during collsction (Gardner, 1950)

or dye to presence of pyogenic organisms like
strepto- and Staphylococci in synovial effusions
(Orsini, 1984; and Singh gt gl, 1983). The septic
samples, in the present study, werae blood tinged at
the time of collection and mpost of these samples had
strapto- and staphylo coccl infections which accounted

faor the elavated level of totzl leucocyte count.

Differential lsucocyte count of the normal
f£l.ids, in the present invastigation, showed a higher
lymphocyte lsv.l with a mea) of 48.10 & 1.51%. Though
thae mean value does not agree with ths values recordasd
by Tyagi and Krishnamurty (1972 )and Ramakrishna (1975)
it was establishad that thers is a higher level of
lymphocytes. The observation of the degenerated cells,
however, did not signify any specisl situation sxcept
the effsct of routine wear and tear. Higher ssan
percentage ﬁf neutrophills {n the pathological fiuldn
of the present study uas the efrfact of 1nf1amaa£ion.
Ramakrishna (1975) end Zaitsev (1982) recorded much
lowsr percentagssof neutrophills. JSimilarly, uwide
variations in respect of monocytes and lymsphocytes

were also observed uhich were® in accordance yith the
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gbservation of Ramakrishna (1975) and Zaitsev (1982),
In the present study a remarkable percentage of
unclassifisd degenerated cells were recorded in both
septic and ar aseptic fluids and a such l.sser
percentaze of such cells were also recorded in normal

Pluids w-ich was not found to be reported by any

workear.

(iv) B8iochemical findings:-

(a) Glucose:-

The synovial and serum glucose levels of normal

animals were recorded to be 41.5 & 0,78 mg/100ml.
and 44.J1 + 1.54 mg./100 ml. respsctively and

are not statistically significant (Appanwdix III),
Such Pindings were also reported by Curtiss (1964);
Vanpelt (1974) and Ramakrishna (1975). Slightly
lesser amount of glucose in normal synoviasl fluid
than serum as recorded in thae present study

agreed with the observations of Barnett et 21(1961)
and Perman and Cornelius (1971). The normal
synovial fluid contains the same honelectrolyt e
constituents as serum and genarally the
déstribution ratios in the twg f1lu ids appr oximate
to unity. Glucoss, howsve., occuples an anomalous

position. Its concurtratien in normal synovial fluid
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v

is considerably lower than in serum
(Barnett st al., 1961) . They considered the
lesser level of glucose in synovial fluid uwas

due to its utilisation by joint tissues.

Raemarkable decrease in the synovial
glucose level in clinical cases as compared to
that in their serum was gbserved in the present
study (Table 8) which was statistically
(/. 0,01) significant (Appendix III). This
was the sepcific sffect of inflammation uwhich
rendered the synovial membrane impermsable
to glucose. Vanpalt (1974) had also cbsecrved
that depending on the incrwvase in inflammation
in ad-ult horses the synovial glucose
Concent:ation dropped below the simultansous serum

glucose level and even might be zero.

In tho present Study, significant difference
was not found betwean glucose lsvels of serum
and synovial fluid in aseptic and s eptic groups.
The concentrations of glucose of synovial flyids
recorded were 11,80 + 5.93 mg./100 ml, in aspptic
group and 14.55 ¢ 5,08 mg./100ml. in septic
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group. This was in agreement with the éindings
of Bauer (1882) uho had observed a fall of
glucose level in synovial fluid upto 60 percent
in inflammatory joint diseases and in aseptic
arthritis it furthaer dropped to 40 per cant of
the plasma valus.

Negative synovial glucose content in ons
caese of aseptic group and one cass of septic group
uer%-ln accordsnce with the findings of Ropes and
Bauer (1963) and Vanpelt (1974}, who have opined
that such conditisn may occur depending on the

magnitude of inflammation.

¢b) Uric acidi--

The concentration of uric acid in blood Serum
wers 0,82 & 0.12 mg./100ml. in normal animals,
1,22 &£ 0.27 mg./100ml. in aseptic group and
1.20 & 0.05 mg./100ml. in septic group (Table 8).
The variation vas not significant (Appendix IV),
Higher serum uric acid level in affectsd casas
was in accordance with the findings of Tyagi and
Murthy, (1977) and Patra and Mohanty (1985).
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In clinical and normal groups the synovial
uric acid concentrations were 0.67 + 0.10mg/100n1.
in normal, 1.30 + 0,19 mg./100 ml. in aseptic and
1.43 2 0.11 mg./130ml, in septic group (Table 8).
The uric acid cancenirations in blood and synovial
fluid of normal control group were 0.82 ¢ 9.12mg./10
and 3.67 * 0.10mg./100ml. respectively which uere
not statistically significant as per paired 't'
test (Appendix VI). This agreed with the
observations of Barnett st al. (1961) uéa have also
observed that urea and Q:ic acid occur in thas fluid

in a slightly lowsr concaentration than in serum.

The uric acid cancénbrationsin synovial
fluid were statistically (P / 0.01) significant
(Appendix V) whereas, it was not significant in
sSerum, However, there was no significant
difference in syno=-vial uric acid concant#ation

between aseptic and septic groups (Table 8),

Uric acid excretion showed a remarkable
species differance. It is excreted in man unchange-d
bacause man lacka the enzymo uricaaa(cl}rke,ét al.

1981 ) but in most na;mals it is convertad to
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allointoin. Dukes, (1933) (cited by ﬁatro and
Mohanty, 1985) had obssrved that when nuclso protein
digestion is lmpaired, uric acld tendsto be
daposited as g:saul&s or pouwder on specific joint
apticular surfaces causing dyagunctian of joint
mcus@ebﬁ. Laurunce snd Benett (1980) have stated
that actively phagocytic lsdcscytas produce lactic
acid and tﬁis promotss urste crystallisation as
uretes are less solutle in acld medium. Mocs
crystallisation causes more inflammation and more
phagacytuéie with more lactic acid preduction.
Thus a self prepagating, self gtiaulating vicious
cycle occurs. This vicious cycle pramotes uric
- aeid ééposition an joint surface causin§ joint

‘disorders and can be estimated from synovial fluid.
{c) Total protainie-

}n the present study the norwal synpvial
total protein was founu to be 2.25 ¢ 0.11 gm./100ml.
which yas slightly higher than the findings of
Tyagi and Krishnamurthy (1974) and ram Krishna (1975).

Marked variations in the total protein concentrations
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of synovial fluld were observed by Curtiss (1964)
and Bausr (1982). Taking these observations into
consideration the slight change obsekved in the

present study in tha control group was considered

physiclogically normal.

In the aseptic and septic groups the mean
values of synovial total protein were recordad
to be 7.40 #+ 1.30 gm; per cent and 10,55 + 1.02 gm.
per cent (Table 8) ruspectivaly, which was signi-
ficantly higher snd was also statistically (P /0.01)
signififant (Appendix V11). This agrsed uwith
tha findings of Hopes and Bauer (19539; Per man
and Cornalius (1971) and Vanpelt (1974). Perman
and Cornelius (1971) also obsarved that in
traumat ic snd degenerative joint disorders total
synovial protain content may becone doubled or sven
three fold in sgvere infactious arthritis,
Similarly, Vanpelt (1974) also observed that ths
level of synovial taotal protein in casss of savers
acute infectious arthritis may bs raised sven to

the protein level of serua.

(d) Sodium and Potassiumb--

The mean sodium and Potassium concentrationg

in the normal synovial fluid of the control group
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in the present study were recarééﬁ to be

126,30 + 11.84 &./L. and 3.90 + 0.31m Eg./L.
respectively. The findings agresed with thea
observations of Scholz et al. {1983) who.reported
that the sodium and potassium levels usra

124 = Mol./L. and 3.90 m Mol/L. respectively.

The mean level of codium in synovial fluid
of aseptic and septic groups weee 129.3 4.63m Eq./L.
and 135.50 + 2.05 m Eg./L. respectively (Table 3).
This increase was not statistically significant

(Appendix VII1).

Tho mean synovial Potassium values in aseﬁtic
and septic fluids were 3.90 + 0.67 m Eq./L. and
4.50 » 0.31 m Eg./L. respsctively. Analysis of
variance shoued this increase to be not sigaif icant

statistically (Appendix IX).

The sodium level of the septic and aseptic
fPluids were highsr than the control normal fluids.
The potassium level of aseptic and cantrol groups
were the same whereas, its level in the septic group
wvas higher. The sadium and potassium level of

septic group ls highé; than the aseptic group.

This agreed with the findings of Scholz 66al. (1983b)

n
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who observed higher Synoviaf sodium and potassium
concentration in iﬁfactsd arthritis cases than

non infected ocnes., In the infected group of clinical
cases investligated in this study the synovial
sodium was 135.50 m &./L. where as the f}ndings of
scholz (1983p) was 137 m. Mol./L. Similarly the
potassium value which was recorded in this study
vas 4.50 m £9./L. and that of S3cholz (1583p) uas
4.13 m. Mol./L. In the non infected group of
clinical casss the dodium and Potassium lavels‘uere
129.3 and 3.9 m Eq3/L. and the findings of

scholz gt sl (1983p) were 120 m. Mol./L. and 3.8a
Mol./L. respectively.

The distribution of electrlytes in synovial
fluid in general ia in accordance with the laus
governing the membrane equillibrium (Gardner, 1850;
Rapaa and Baner, 1953; Barnett &t sl. 1961 and
Perman and Cornelius, 1971). Taking tﬁs above facts
in to consideration the slight insigsif icant
variations in the synovial sodium and Potassium
levels in asaptic and septic groups may be attributed
to variations in the permeability of synovisl membrane

in the clinical cases of the present study,



CHAPTER-VI

SUMMARY



SURAMARY

Tuwelus cases of knee and hock joint disorders
in bovines wers investigated with an attempt for early
and accurate diagnosis. Radiography with patheophysiclogical
examination of joint fluids were found inavitable for
accur ate diagnosis. Radiography of anteropostsrior and
Lateromsdial viaus togethsr provided a3 better
visualisstion of the joint structures. Plain radiographs
were obagrved to be more demonstrative thank arthrography
with air or lodine liquid paraffin as contrast meuvia.

Angiography of knee joint revealed the vascular pattern.

Leucocytasis was observed in all pathological
joint effusions. 3Significant drop in glucose lsvel
and significant rise in total protein and uric acid
level of pathological synovial fluid was observed., Un -
the contrary the sodium and potassium levels of affected A\
~ joint fluids did not shuu any variation,

o
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APPENDIX



Appendix 1

Analysis of variance of Serum Glucose

NMormal versus affectad.

A

JOUECE Df §S Ms F
Treatment 2 41 .78 20.89 3

2,06 (NS
{rror 15 151.82 10.12
Total 17 193.60

ns® ~ Mot significant.



Appendix 11

Analysis of variance of synovial glucose

Normal versus affected,

Source DF 85 M5 F
Treatment 2 2380,.69 1440,34

10,44""°
Ercor 195 2068.64 137.91
Totasl 17 4949 .32

»% 5ignificant at 1% level (P / 0.01)

€0 (Critical difference) 20.41



Appendix III

Analysis of variance by paired 't' test bstueen

Serum glucose and synovial glucose.

Group of Mean of Mean of Mean Value of
) serum synovial differencs
animal g lucose glucose Tt
Contl’.‘ol 44.0 41 .5 2.5 2.1 NS
affected 46.75 13,90 32,85 8.482"

%% Indicates significant at 1% level ( P/ 0.01)

NS denoted not significant.



Appendix IV

Analysis of variance of serum uric acid

Normal versus affected.

Source oF 5SS M3 F
Troactment 2 0.60 0.30

3.5 NS
Error 15 0.93 Je612
Total 17 1.53




Appendix V

Analyeis of variance of synovial uric acid

Normal versus affected.

Source oF S5 ms F

Treatment 2 2.64 1.320 P
13.6

trror 18 1.46 0.097

Total 17 4.10

»# Significant at 1% level

cD. (Critical difference) 1.70



Appendix VI.

Analysis of variance by pasired 'T' test

petwsen serum urlc acid and synovial uric acid,

Group of Maan M@an Msan value
animals serum uric synovial differance of
acid uric acid e
Control 0.82 .67 0" 45
3.,79**
Affectad 1.20% 1.413 0.24

## [ndicates significance at 14 levsl

NB denotes not significant,



Appendix VII,

Analysis of wvariance of synovial total protein-

Normail vérsus affgcted.,

Source DF 55 ms F
Treatment 2 248.40 124.20

19.88""
Total 17 342.53

+* S{gnificant at 1% level.
€0 - 4.36



dppendix VI1Ii1

Analysis of varlance of synovial sodium

Normal versus affected.

Sgufce OF 38 ms F
Treatment 2 316.48 158.24

3.0 (NS)
£t.<or 15 788.85 52.59

NS - Denotes not significant.



Appemdix IX.

Analysis of variance of aynovial potassium

Normal versus affscted.

Souice oF 38 ms F
Treatment 2 1.56 0.73

1.2(NS)
Error 15 9.83 0.65
Total 17 11.39

N5. Denotes not significant.



