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CHAPTER·I 

INT~ODU(TION 



INTt'tODJLT ION 

Mechanisation 1n the fiald of agriculture in 

India Is gaining pace yet most of our farmers still 

depend on bullocks. The government has launched a 

programme for white revolution to increase the socio­

economic status of poor and marginal farmers. Hence 

much emphasis 1s being given to 1mprove the ge~.tlc 

potential of our cattle population. Besides. cattle 

breading and cattle develop.snt projects are 1n operatio" 

to upgrade the cattle resuurces. As a consequence of 

th.is people are now careful for the health cover or 
their cattle in order to get. a better return frOID both 

milCh and draught cattle. 

The infusion of exotic breeds and upgrading 

progl'amma haS exposed the c<3ttle to many other diseases. 

One of these 1s joint disorder s which has posed a problem 

to f arll8r~. They suatalnA irrapalrable loss due to 

such i..,alr II&nt in the loeollDtion at the 1r anhtals. Thus 



it has nm.J become a challenge to the vater i~ nar lans 

to .spare no stone unturnftd In order to f ~lt"mulat8 

Dulta?le diagooutic mG8sures for early diagnosis and 

traat~e~t of this malady. 

rna joint affectiQ/l is juDged by pain. 

8walling and lameness 1n cattle ~hich restricts its 

mobility_ The joint diSorders may be due to fracture 

or carpal or tarsal bones or impaired formation of 

sY.iovla. 

The conventional .ethoo3 of diagnosis Is by 

history and physical exa~lnGtion 0' the .ffected jOint. 

Such exa,1}ioat 100 li.J.ts ror accurate iflvastlgntlQn of 

the structurea of the joint located inside. Unless the 

structures are v 18wad, the physical examination ,,1011. 

provide. inadeQUate l~formatl~" to acc~ately dlag"ose 

t.he cond it ion of the joint. 

In the pr •• ent dayu sophisticated yat costly 

methods are baing adapted not only to investigate the 

joints but also to operate on the affected port.l(j'is. 

Arthroscopy is being done 1n foreign countries· but it 

has ita 11.1t.at.lom~ due to proi11bitlv8 cost. The next 
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choice is by radiography but no standardised data 

is available about limb joints of cattle. Besides, 

radiographs of limb j~ints at various planes are 

necessary to docum6nt a precisely informative 

glossary. 

PeruOal of literatures revealod incomplete 

informations about the structuros of joints of a living 

ruminant. It, thus, prompted the author to take up a 

research uark to attempt tha diagnosis of joint disorder 

in ruminants by radiography and observe the 

pntho-physiolo9ic~1 changes in affected Cases. Since 

investigation of all the limb joints will not be 

possiblo in a limited pariod of time, the study has 

been concentrated on knso a~d hock jOints. Aoreover, 

the knee and the hock joints are more prone to 

affect!;)" and y(~t still iIOrs in exotic breeds of c"lttle. 

.. .. .. it it if 



CHAPTER·II 

~~VI~ W O~ LIT~~ATU~~ 



~ ( V I £ Y o f L IT eM AT Uri £: 

---_. ---.------
The disorders of knee and hock joints in 

ruminants ,",as perused in available literature. 

Anatomica 1 C on3 id 81' at ion 
~--=---.. -, ___ ....... l 

Both the knee and hock joints of bovins 

are synovial or diarth1'odial joints composed of groups 

0' bones and few other structures for co~v4nienc8 of 

mobility_ (Getty. 1977). 

The knee Is a compos ita joint COnS 1st Ing of 

a ix banas, bound by radius above and rnatacarpu!!I below, 

arranged 1" twa roys. The proximal row consists of 

four bones- radial carpal, intermediate carpal, ulnar 

carpal and accessory carpal ,",her.as the distal row has 

t",o bones only- the 'used second and third carpal and 

the fourth carpal (Getty, 1977). 
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The blood supply to knee joint is maiqly from 

the median artery. (fig-I). It descends along the 

medial aspect of caudal surface of radius. It then 

passes through th~ cnrpal canal to the msta carpal 

region. The radial artery descends along the media p~lmar 

asp~ct of carpus contributing to thR dorsal carpal rete. 

The dorsal carpal branch arises frnm radial artery. It 

is atrong and supplies ths dorsQ medial aspect of 

the carpal joint. 

The dorsal carpal rete is a network of delicate 

vessels on the dorsal aspect of carpus. From this 

net~Qrk arises a small delicate vessel, the dorsal 

metacarpal artery which descends in the longitudinal 

groove on the dorsal surface of metacarpus. 

Tibiotarsal or hock joint contains a grouo of 

short bones- the Ossa tars i, bound above b)t tib 1a1 distal 

extremity a"d below by the metatarsus • In bov ina these 

are r iva in number end arranged in tuo rows. The 

praxl .. l row consists of the tibial tarsal bone and 

rIbular tarsal bone. The fusad second and third tarsals 

and the firs·t tarsal are plac~d mscially and laterally 

l"8spectlvsly ih ths distal row. The central and the 

rourth are fused to 'orm one bone which is interposed 

bet~e~n the t~o rows (Gatty, 1971). 
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The blood supply to hock joint in bovines 

is ~ainly from the saphenous artery which is the most 

extensive branch of femoral artery (fig-2). It 

a1" iaGs within the midd Ie two third of thigh and 

bifurc~tes to lateral and medial plantElr artsr l€is on 

the plantar aspect of tarsus (Mcleod~958). 

Incidence 
~ ... ,. ,.. 

Tha incidence of hygroma was reported by 

Bergman and ;';dren (1923) to be more com:non in hards 

hnving infectious abortions. ~ynovitls and rheumatic 

arthritis of hoCk in a bull was recorded by Kulkarni (1967). 

Subsequently Greenough e~ II (1912) have reported to 

h~ve observed hydrarthrosis of tarsal and Carpal ioints 

in cattle. They rurthsr recorded that bursitis or thes8 

two jo.ints usre more comMon in conf iued adult cattle. 

riemAkrlshna (1975) has alsQ recorded bilateral and 

unilateral chronic tarsal hydrarthrosis but ~ith 

aynovla~ effusions. 

!!8 t 10 log.x. 

It has been observed by O'Coi1:1or (1950) 

'!!I'ld frank (1959) that repeated trauma or knee and hack 
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joints predisposed to capped knee and capped hock 

in cattle. In horses, according to ~anpelt (1969), 

te;losynovitis uas found to be due to strain, pressure, 

trauma and friction. A group of tJQrkers 

(Coid and Vaughan. 1957; and Greenough ~,al. 1972) 

isolated Orucella orgAnism in carpal hygroma of cattle. 

In the opinion of Ramakrishna (1975) pathological 

altsrations of synovial fluid may c~use disorders of 

joints. 

Clinical features -.-....._w--~' ..... ___ _ 

The clinical manlfastationsof joint disorders 

",Bre found to be ev idsr'lcEld externally by tissue 

inflammation andswelling. (frank, 1959; Greanough, 1972). 

They obsetved that the 8",el1in9 or distension of the 

joints may be fibrous or fluctuating in natura. The 

affected ani.aIs exhibit lameness during .avemsnt. 

5i_ilar 0 bServatlor}s in horses have also been reported 

by O'Connor (1950); rrank, (1959); Vanpelt, (1969); 

Adollas (1974); ·al1d Hoae, (1983). 

:In routl"e clinical practice both plain and 

COfltrs!oJt radiographic techniques have besn employed. 

~.v.ral workers considered radiography to ba most 
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laaportant for the dl~gnos is of joint diseases and 

suggested to perform this in coabination with clinical 

8xaminati.Jn (Vanpelt,. 1965; Green~)ugh ~!!!. 1972; 

1lda!lts, 1974;Veenondaa 1, 2!. U.1991; KOSS. 1983; 

and Suntun, 1984). On the contrary Pr~tap !1 Al. (1977) 

wars of the op inion that 1n ear ly stage of ar thr itis 

radiography waS of less importance ",hereas Ursini (1994) 

",n80" tho v iaw that l' ad log1' aphy in O.uteomye litis and 

septic ar thr it 18 sh4Juld not be accepted astha only 

diagnostic nwthod. 

There have been suggestions to conduct plain and 

contrast .edia rad~ography of joints using SO~ 

diattu'izoate sodium solu·tlon (Vanpelt, 1965), 

7~ l.J1V of IothalAlate (Uaenendaa 1 !!. i.!.. 1981) and 

a 11' (n ik t 1984)'. 

Oouyhlaaat '11, (1971) did assessthat arthrography 

by air was of mora aeslstance than contrast !Radium. They 

have also advocated to perform angiography by injecting 

water soluble organic Iodine in suitable blood veasela. 

The exploratory puncture and radiography in Canes of 

carpa 1 hygroma 1n Cattle ws. advocated by Gl"aenough at J!.!. (1972. 
~ 

Uoughla8 !1!!, (1971) have further reported 

that a carefully poeJ.tlonlld plain atl"a1ght radiograph 



of joints ",ere of utmo~t importance. It YaS !tose, (1983), 

who has advocated that the via~s should preferably :be 

antaro-posterior, or Lataro-msdial and lataral 

oblique positions. 

Clinical pathology of jynovial fluid -....- ,. 't"-...... .. _, __ " 110 8"~ F. 

The synovial r luid hfts the following properties 

(Benett, 1956): 

( 1) 

{ ii} 

(i Ii) 

Thixotrophy 

~etting of surface 

QaBticity and instl!nta"eOU8 dilatancy 

at impact 

and 

(Iv) good heat conductivity 

and sho", changes due to alteration in synovial tissues 

and metabolism in joints in diseaS8S (Coles, 1967). 

Thus the 1~ortanc8 or syste.atic study of synovial fluid 

haB been stressed by V80ptilt, (1914). 

It waS Irerichs, (1846) ",ho first detected 

flUe!n .1n synovial fluid aft.ar mixing it ..,Ith acetic acid. 

The synovial fluid maintains Its viscosity due to 
(';-

presence of mucin, (Vanpelt and Con~r, 1963.) and Is 

lubr icant in its function (Per.an and Cornelius, 1971). 
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The synov ial f'l",,1d of st 1"18 joint of normal cattle 

was found by TYaili and KrishnalllUrthy, (1972) to be 

colourless or a~ber coloured with flocu1ent material 

in some a'amp les • 

It was riaroakrishnn (1975) uho failed to 

observe any core 1at Ion between tha volume and v lscos ity 

of synovial fluid in tarsal hydrarthrosis. 

Krishnamurthy and Tyagi (1977 and 1978) exnmined sy~ovial 

, 1u id 0' cattl •• buffaloes and camels and recorded 

normal mucin precipitute even though viscosity variod 

in each joint. 

The normal syno" ial fluid is alkaline to: ith pH 

ranging fro~ 7.31 to 7.4 (Perman and Cornelius. 1971). 

It has been obsorved by some workers that once pH waa 

diaturbed it took t\J8nty to thirty minutes to return to 

its norlllal leval (Ropes and Bauer, 1953; 8arnett, 1961 

and Curtiss, 1964). Karatziaa, (1992) determined not 

only pH but also specific gravity, protein and glucose 

content and cell count ot synovial fluid in cattle. 

Cytological studies or .ynovisl rluid or normal 

joints have been studied by .any workera to 9stilllate the 
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number and difforent cell types (Warren, Q~ ll. 1935; 

Davis, 1945; Lardner, 1950; <lupes and Bauer, 1953; 

Tyagi and KrishnallllUrthy, 1972 and Vanpelt, 1974). 

It has been suggs st.ed by tiopes anD Bauer. (1953); 

Ramakrishna, (1975) and laitsev, (1982) that the 

cytological picture of synovial fluid showed variation 

t.han normal. 

Singh !.S. ll' (1982) have observed leus'ocytos is, 

;'ieutrophillia and lyntphaemia in synovial fluid of 

chlamydia i~duced Arthritis In CQYS. A qrosaly purulent 

synovial fluid with high leucocyte count, low viscosity 

and immediate clotting of ribrin soon aftsr withdrBwal 

was reported by Orsini. (1984) when strepto- and 

St.aphylo Coccus Organisms were isolated trom joint 

effusions. 

BiOChemical characters -- ---~.~~~--

(1) ~ly~o.!!.:-

VarIations .in tho concentration or glucose 

In synovial fluid and aerulI in contrast. to other 

nonelactrolytes wa. oba_rved by Ropas and Bau8r(19S3). 

Thesa workers and furay ~t A1 (1959) have stressed 



thess volues to be of f'lUch signlr icance for 

diagnosis of joint diseases. 
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Th£ normal glucos~ concent~ation in synovial 

fluid is reported to be almost parellel uith that 

of serum by most 0' ths uorkers. (Curtiss, 1964; 

V anpe It. 1974; Remakr Is hna , 1975 and Bauer, 1982), 

",hereaS Perman and ~ornellus (1971) observed the 

average glucose concentration 0' bovine synovial 

fluid to be slightly lower than that of 8eru~. 

On the cOF'ltr nl'Y t Vanpelt and Connor (1963b ) h~V8 

repol'ted to havo observed high sugar levels In 

synovial fluid than blood and plasma in bulls, 

cows, and at eel' 8 .. 

The determination of the di'rerenc~ in sugar 

levels or synovial fluid and blood 'or diagnostic 

purposes uaS emphaslsed by Curtis. (1964) and 

Vanpelt (1974). 

Bauer, (1982) haS obser"ed, in degenerative 

joint diseases, that the synovial f'luld glucose 

concentration equals that of plastls a8 in norll81 

conci it 10n. However, In 1.,r la.matctt y jo lnt 

disesaBs synovial ohJcoa& I.vel drop. to 6~ and 

1naseptic ar thr 1tis it further drops to 40% 

of the plaslla value .. 
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T ota 1 Prate ill --".":0'" ___ ._~ ____ .~_ 

Tho tot.al protein concentration of the· 

synovial fluid from Knee joint and plasma of 

cattle uaS estimated by Bauer !!1..5L! (194'1) 

and Gardner (1950). They have recorded that 

the total protein in synovial fluid waS lower 

than that of 8erum, ~hereas Ropes and Uauer,(1953) 

observed marked v.arlation In total protei~ 

concent ... ation of synovial fluid hnving significant 

relationship with the type, duration and 

severity 0' the joint disease. 

Perlta" and Ear nalius (1971) and Zaltsav (1982, 

riose (1983) hava recorded that the synovial 

protein increHsed Significantly in pathological 

di8eases of joints like severe infectious 

al" ttlr it i. whereas Vanpelt, (1969) not only agreed 

with this but also has reported that. the prote in. 

of synovial fluid incroased more than •• ru. 

protein In severe infectious joint. diseases. 

Karatzlaa and M8ermann (1982) have found that 

injection of' 0)(ytetracycl1ne Into joints or 
nor.al bulla caused 'dn increase 1n synovial 

total protein. 
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According to reports of Tyagi and Krlshnamurthy (1975) 

and Krishnamurthy and fyagi (1977) the sy~ovlal total 

protein of normal stif'tie joints of COYS yere higher than 

both bullocks and buffaloes. 

In human beings the synovial protein content waS 

ap~;,roximately ana-third of that of serum (Curtiss,1964) 

or ana-fourth of that of serum (Bauer, 1992). 

(3) Sodiull and Potassium 

Bauer !1 £! (1940) have stated that concentration 

of alectrolytes occur in synovial fluid as per the 

Oonnon aqu ilibr 1um theory and sodium.potass 1um, 

calc lUll and 1'Iangn881uIII are present in lower 

concentrat ion than in serUM. Identical opinions that 

electrolytes distribution 1n synovial fluid In 

general exist In accordancll yith the laws governing 

.embrane aquil1br iUM was stated by several workers, 

(Gardner, 1950; it:.Jpee and Bauer, 1953;Barnett !!. itl.1961; 

al1d Per •• n and Cornallu8 1971). 

According to Peraan and CorneliuS. (1971) the 

aynov lal aod iu., Pota8.1u.~~ CalC iu. and Manganes lu. 

In Cattle are -lightly lower than ita concentration 
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In seru~ while total inor9a~ic phosph~te is about 

the same tn both synovia and serum. 

The concentration of sodium and potassium of 

synovial f luld of stiffle joints in cattle and 

buffalo6s were estimat.sd by Kriahnamurthy and Tyag1(1977) 

whereas Scholz 2! !!! (1983.) have recorded the sodiulft 

and potass luna content 'of s t iff1e and hock j ,lints of 

cattle. 

Oifference 1n plasma sodium, potass 1um and 

calcium values in normal calves and those suffnt ing 

from polyarthr it is caused by £.Pyogenes was not 

observed by Torres ~A! (1981). On the contrary, 

major elaments of synovia In cattle with l~fected 

and non infected srithr i tis were estiMated by 
~ 

sodium and Potaaatu. 
~ 

concentration of 26 cattle with noninfected 

arthritis tJ~l'e 3.a and 120 IRPbl./l. respectively. 

The correspond lng valuliis in cattle with infected 

arthritis were 4.13 and 137 ml'bl./L. respectively. 

( • ) Ur Ie ~c id 

Normally uI'8aand ur Ie acid occur in the fluid 

in a s light lower concentr at 10n than 1n 8IU'U. 

(Barnett !.t aJ. .. 1961). 



£XOgGflOUS or endogenous compounds not t'6QU irod 

by the body aI'S alimin~tf:d unchanged or und ergo 

metabolism and are then excretod. Onv of the 

bastknoun spec ia8 difference 1,s the case of ur ic 

ac id. Ur lc ac id i" man is excreted unchanged but 

In most other mamrnals 1s converted to allointoln 

(Clarke, 1981). The ri:'Qson for this is that rltan 

lacks the enzyme uricase. 

In terms of nitrogen allolntoin torms 92.1%. 

uric acid 7.3% and purines 0.1/. of elimination 

products In cattle (Oukes, 1933). 

In Co-.pal' ison to normal ani_als J 8n111a18 

affected with upuard fixation of patella showed a 

very slight ris8 11'1 blood uric acid level a8 

recorded by Tya9i and Murthy (1971) and 

Patro and I'ohanty (1985). 

Boyd, 0818% and Fitch (1930) have indlcntHd 

that Brucella A,qRf,tya waS an associated aetialog lcal 

factor in the develop.ant "of carpal hygroea. 

Identical op Inlona ",era reported by Greenough .~ &1( 1972) 

They further suggu8ted that II1V8$tlQ~tlon tor 
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C.eroganea should also be dona. On the other hand 

3'Coo1or (1950) waS of the view that c~rpal hygroma 

waS rarely due to botreomycosis ar tuberculosis. 

In human beings, positive culture or 
strepto-,staphylo- and pneumococcus or f..Coli 

was l·solated rrom snyovial fluid or arthritis Cases 

by Ropes and Bauer (1953). furey!t a! (1959) have 

suggested that frequent laboratory investigation should 

be done in Case or infectious arthr itis. 

Curtiss (1964) and Vanpelt (1974) have 

stressed for both aerobic and ana&roblc cultures or 

synovial fluid of suspected joint diseases. Hose (1983) 

\laS of the opinion that inhibitory product. of synovial 

fl~id may prevent the growth of bacteria and thus no 

growt.h Can te .arked on direct plating, whereas. 

Orsini (1984) haa suggested that rapid identification 

or bacteria aay be possible basing on short chain and 

total cellular fatty acid cotlpositlon of the bacteria 

and their byproducts. 

.. .. ..... ... • it 
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MAT~~IALS AND M~T~ODS 
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!'iJAT (n lAlS METHJOS 

_._-_._""' ---------------------
The study han been done in six experimental 

co~ calves and tuelve clinical bovina Cases with joint 

d isordero. 

The six calves wers in the age group of 

3 months to 3 yttars. All these calves were apparant ly 

healthy without having any sign of lamenesn. These 

animals were numbtjrad fro", one to six and (;Jere 

quarantined for 2 days before they ware utilised for 

expel'iraental work. The ag8, sex, body weight and 

normal clinicsl St.~tu9 have been recorded in Table No.1. 

Th~ twelve clinical cases with various joint 

d i&ordtu's were alaQsubjectud to .the present. invest 19ation_ 

A few of them ware presented at the Cllnt".l Clinic of 

Or issa Veter Inary (011&98 for trl.;1tll8nt. and the reat at 

the animal. were treated tn and around 9hubaneswal" city 

by fiBld veterinarians. A det.al1ed clinical 

exallinat 10rt ravea led that savan CR8EJS ware hav 1ng knee 



Tabla 1 -showing clinical status 0' experl .. ntel animals 
~'o.r. _x"!lr &manta. 

___ , ___ ... ~ .. -. ......... .., .... 1 ......... _.....-_ .... _ ..... _. _. __________ _ 

Sax Breed age Body Tamp. 
wt. In 
(KG) .(Or ) 

Pulse 
rate 
pal' 
.1nu-
ta. 

-.----.---,-.--~------........... -..... ----•.. -.-.-.-..._-_._-----

1. Jt.rsay 3 38 100.8 58 
eonth. 

2. f Jer8ey 6 46 101.0 58 
IIDnth. 

3. PI Jarea)' 9 64 101.2 54 
months 

4. Cou:'ltry 1j 48 101.4 52 
braed Y·;iI's 

5. Country 2 S4 102.2 48 
bre.d years 

6. ft Country 2t 58 101.4 52 
braed y.ar. 

T. .. .................. ~ ....... 'F II1II -. -..,. 
J _ 

~ ..... 

Reap.rate 
per 
.1nut. 

21 

22 

19 

20 

18 

19 
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jaint disorders and the other five were having hock 

joint disorders. Ni~e of these animals uero 

previously treated by local veterinarians. The 

details about these clinical Cases havQ b()en enlist.ed 

in Table Nll.2. 

The history of' the clinical cases includes 

duration of Illness, sign of traumatic i~jury and 

details of previous treatment. Initially, the body 

weighta of the animals ",ere recorded. Then the animals 

W8rs throughly examined during rest and movement. The 

affected joints wers pa~pated to record the 

characteristics of the swellings, pain and inflammation. 

Samples of joint fluid were collected from distended 

joints by strict aseptic aspiration for laboratory 

analysis. 

The anterior surface of the knee joints and 

anteromedlal surface 0' hock joints were subjected to 

surgical toilet.. In the casas whare joint capsule waa 

diste"ded, , luid waS collact8tt by punctur lng at the 

Most prollinant portion of' the swelling. Thti fluid 

ODz~d out apontanuously through the needle, whereas, 
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Tabla 2 showing details Inrorllation g,f clinical cases • 
...... - ._. ____ .. _... .. - - II , .. .. 

-----t -- ..... ----.... , ... --.. '" -. - --
Sl. Bread Approxi Sex Body Appro Joint Tvpe Pre 
No. .ate 1.181- xitlata il'1 0' vious 

age ght dura vol- rloor 1, 
( years) (Kg) tion ved Ing Ua. 

in ted 
fIlIOn 01" 
ths nat ... - .. ___ I - .. --.....-----..---. ... --_._-«--........ 

1. Jersey 6 r 352 1, Left Hard No 
hock 

2. Jersey 4; r 280 3 Lef't Hard Y •• 
knee 

3. Jersey 5 r 245 1 Right Hard Yes 
kn .. 

4. Jersey 21 160 Both £131" Yea 
knee then 

5. Country 5 r 160 '2 Right Earth Yes 
breed hock- en 

6. Country 3; 210 11 Right Ear Ya. breed 
hock. - than 

7. Jersey 3 f 190 1 " ight Hard 10 
hock 

8. Jer8ey 4t r 210 1 Left Bard No 
knee 

9. Country 6 f 290 1 l .. ,t Hard Vea 
bread knea 

, O. 'ountry 5, 280 2 Left Hard Yea 
br~ed knee 

11. Country 5 270 2; rioht Hard Yea bre.d 
"ock 

12. Jer •• y r 190 12 lert. Hard V •• 
kn •• 

( Trau 
.. atlc) 

- ......... . .......... _., ... 
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in the cases where the joint capsule was not markedly 

diste.,dad, fluid ""as aspir~ltad by a sterilised glass 

syringe. In the Cases of disorders of knee joint, 

fluid from the radiocarpal and intercarpal joints yers 

collected separataly. A sterile 1!3 gauge, 10 C~l\ long 

needle uaS employed for collectlo:1 of f l"Jid from the 

joints.. In order to approach hock joi~t. a needle was 

passed at the anteromedial aspect of the hock over the 

most -prominent portion of the joint capsule avoiding 

t.he :'Japhenaus vein. The joints wers flexed to 

racilit=1te the collecti:m of fluid as and "'han waS 

nscess~lry. 

The. synovial fluids ""ere collected in star ile 

tost tube". SUDaequent,ly, a portion of each sample was 

transferred toone test tube without anticoagulant and 

30ftU. a/flaunt to anothur test tube containln~ Ethylene 

o 1afAlno tau eat: at ic ac id (WT A) • Thus. from each 

animal thRse samples ware collected. The aa~la of the 

".rat tube was employed for bacto.riological Invast.igHtlon. 

The tube cO'ltalning sample without anticoagu lant was 

subjected to observe the colour. consistency and clot 

'ormation. The results have been recorded i.~ediBtely 
c' 

aftar collection. further. the samplY8 ~ithout 

anticoagulant ware C80tr ifuged at appropr iate rotations 
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per minute for 3Q minutes. The supernetant fluid ~aS 

separated.and p&eserv~d in the freezing chamber of a 

refrigerst.or for mucin precipitatclon tost and 

e&tlmation of lovels of sodium and potassium. A portion 

of the raw fluid was kept for uric acid estimation. 

The samples coll~cted with anticoagulant were used for 

~stimating th~ differential count. A portion of the raw 

r luid waS kept for total arythracyte and total leucocyte 

count e· Then the rest of the f luld Wll1"8 CSfltr ifuged. 

The super natant flu id was sepal' ated arId prastH'ved for 

estimation of glucose and total protein. The sediment 

was utilised for differential Leucoeyt8 c.Junt. 

Collection of S6rum ......... -~--I -_ ..... _" __ ~ ___ , 

FlvB mil1ilitrss at blood was ~allect8d from 

the jugular veIn or each 8nlm.~1 in ata~ ilp. test tublJS. 

Serum fr om tha blood VJ!8 Co llectsd a "r1 tIl!$: centr Ifuged. 

This was preserved fer e~tlmat.L;n or glfJCtH!le end 

ur Ie acid .• 

Pl.in and contrast arthrugraphy was conducted 

ill exp<;. r imental animals In ftnterol'oater lor. poateroantfir lor t 

laterondial, Madiolateral and latera obli(1us positions 

us Ing 57-12 kV and 14-32 Ita:':'e The thickness or joints 

"a"lad tram 4.5 - 7.0 c_. 1n norllal cases. 111 cli.nical 
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cases the radiographs were taken i~ anteroposterior, 

posteroanterior, lataromedial, and mediolateral views 

u~if)g bb-76 Kv and 15-22.5 fl1a:i. The thickness ranged 

from 7-11 cms. 

Cont.rast media uaS attempted with air, S~ 

paraffiniodine and conrny (Iothalamate) 420 supplied 

by May and Baker ltd. These media were injected into 

knee joint In the anterior surface by observing 

aseptic methods. In the cases of hock jo lnt, the media 

\d£JrQ injected at the snts!romed ial aspect of the joint 

iKH!1I1dlaLoly over the roost prominent portion of the joint 

cap3ule aft.er mainta.!ning conventional aseptic 

precautions. The media waS injected 1n knee joints at 

tWIJ sites, (1) into the r&d iocurpal jo lnt and (il) into 

intercarpal joint, after aspirating out as much of 

6ynovlal fluid as waS possible. The media waS injected 

in hock joint at ona site aftar: aspirating out the 

synovial fluid. The amount as doss of air waS 10-20 ml 

and that or 5~ paraffin-iodine WRS 5-10 Ml In ench j3int. 

"au 10g1' upha wel:e taken immediately after the med fa wara 

injected. The dose of conray ranged frQ~ 10_20 _I 

acco"dl-,g to the size of the ~olnt. Immediately attar 

conray ~a. injected the animal9 were allowQd 8 light 

\Jaslk for J t1Iinutae 'or .ven dietr ibution of the fledta 
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following which rauiographs ~ere obtained. 

Angiography waS attempted in experimental 

animals in order to study the pattern of Vascularity 

uSing conrey as the contrast medium.Pletiian artery 

was selected for injecting contrast media for the 

purpose. Median artery above the knee joint and 1. inch 

below the elboy joint on medial aspect yas exposed and 

conlsy-420 waS injocted in to it through 8 catheter. 

AttE>l' it lapse of one minute radiographs of knee joint 

yarD tn)ton. The oose of conray employed was 5 mI. 

Po tc,urnique_ waS app lied above the point of inj acti In. 

-rhe Ku that UC:,S smployed waS 57, l1Ia~ 26 as the thickness 

ranged frDm 5.5 to 6 ems. Plain radiography was 

pEr Parmed in clinical CaSeS to abeerve the changes. 

Analysis of iynoui~l fluid 
~-----""""" • I _51 III 

1~~ndi~tQly aftF.r collection of synovial 'luid 

sfttltplea rrOlit each animal the quantity. appearance, 

vlscos!ty and ~olour UBr~ recorded. 

The ptl of the samples ware est lmated with the 

help Qf British drug house, p~ paper and w~ra r,acordad. 
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The synovial sa~ples, yhich uere cQllect~d 

without anticoagulant, were centrifuged and the 

supernatant fluid uaS used to test tho ~cin precipitation 

Quality according to the procedure reco,'flrnendad by 

Vanpelt and Conner, (1963a ). The quality of the 

precipitates were classified as advocated by Vanpelt.(1970) 

a~d are detailed below:-

Normal 

fair 

POOl' 

- Tight, ropy clumps in clear solution 

50ft masS in a light turbid solution 

~IQall fr iable r"DaSS In a turbId 

solution 

very poor - fau f lakes in a very turbid 

solution 

According to Vanpelt, (1970) numerical values 

as stated belou W81"8 aSSigned to each of the ab'JV8 'or 

statistical purposes. 

£!!~iO~t !9!!!gned value 

tf Ill' "'a 1 • • 4 

rair •• 3 

Poor .. ' 2 

V"l"Y poor ... 1 

aacteriological Investigations --. _...... .1 

The synovial fluid samplea collected '1'0. 
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each 1nimal for bacteriological study were cultured 

in nutrient broth of 1.3 parcs"t and WBee incubated 

at 370 C for 24-49 hours. The mlcr~bial growths were 

carefully observed adhering to the suggestions by 

Cru ick shank !!!. !!! (1975). 

~rphologlcal Identification 

The s 1ides, prspnred from cultures, showing 

positive grouth were stained with Gram's 8toin and 

diagnosis waS made basi:19 all morphological and staining 

characters as per the opinions of Karchant and Packer,(1961). 

The total leucocyte and total erythrocyte 

count of eHch sample were estimated froll the synovial 

as'npl&s which ware collectod with anticofl§t.:t.l.ont • The 

fluid t.la~ diluted ill ~ centrifuge tuba ",ith whlte blood 

corpuscle diluting fluid and 1n anothe" tu~ with rtQd 

blood corpuscle dl1ut Ing flu Id. The rata 0' dilution 

in both was t : 10. TheE-it diluted 6a~lae war a 

centr ifu88d. Supernatant' llJ,~.ds wers discarded and the 

residue were 8xaillined 'or counting Laucocytes and 

artythrocytea USing haemocyto.ater. 
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StDears of synovial fluid, collected with 

anticoagulant yere dr awn immediate Iy after collection 

on gre~.e free clean microslides. The smears were 

fixed with me thy 1 alcohol for 5 minutes and then 

stained with Ge~msa stain of 1:10 diluti~n for 

4S minutes. One hundred laucocytes wars ident if led 

and counted for each sampl~ •• 

BiOChemical studies 
•• t~ •• 

The supernatant , luids after centr 1fu91n9 the 

synovial fluids collected without anticoagulant were 

utilised ror estimation of levels of sodiuM and 

potaasium, using the £. £:.L. f lama photo AItltr e 4J DOt ton, 1964). 

Ur Ie acid: --..,.<O'! .... __ ............. 

The uric acid values ware estimated from the 

s&ru. and synov ial fluid aaaap le5 collected without 

ant icoagulant as per th$ procedur II descr ibad 1!'l 

Bpectron-20 Mannual. (1965),u81ng the apectron-2,J 

apparatus. 

The supernatant. fluid of the contrif'uged 

aynoviel sa<1tpl •• which ware coll.ctedwlth antl-coagulant. 



were exposed to evaluate the concentrati'ln of glucose 

according to the procodures mentioned in spectronic-20 

mannuBl (1965). The concantl"atlun of gluco8e of the 

respective serum samples were similar ly estimated ",it:'!n 

two hours of its collection us l"g spectr 0'1-20 apparatus. 

Total Pr~telnJ 
--~---.--

The supernatant fluids of the centrifug_ 

synovial samples which ware collected v1th anticoag.lant 

were used '01" eati.atlon of total protein as per the 

methods doc~m8nted In spectron-20 ~Bnnual (1965) using 

bov ina alburnin as standa.'d in the conc.ntratlon of 

0.5 grammea par 100 milliliter. 

The meen villues of aach parameters were 

statistically analy.ad tor analysie of variance basing 

on the principles of Snedecor and Cochran. (1967). 

.. • .. It .. * .. 
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----.-.--,---,---.... ----~-...... _-
The tt.tslve clinical Cases ",hlch were 

investigated in this study had joint disorders like 

bursitis, arthritis and tenosynovitis. The details 

of the clinical Cases relating to thait age, sex, 

breed, body weight, joints affected s"d duration have 

been presented in Table -2. 

Accordi'l;J to tho repor ts of the Owner s, the 

duration of tho joint affuctions Val" led fronl 15 days to 

twelva ftI~mths. Nina anillala ",ere rap01"ted to have 

received pr.vl~us treatment with tetracyclines, 

cor tlcoateroida, eeglpYl'lna, barenil 10tr atlUscular ly 

and surgical treat.ant (Tabla-3). It waa recorded that 

the reet 0' the nnUtals did not raceive any treat.nt 

.xcept bot fo.-.nt.ation and application of counter 

irritants (Tablu-3). The flo~rlng which waS provided 

to nina anla.le ware reported to ba hard and ware made 

0' either atone or concret., wnares8, the reat or the 

ani .. 1e \Jere m.ln .... lnad on .a ... ·the" floorIng (Table-2). 



Ce .. 
110. 

Joint mitt£' .t..Geatle·na of 'Degree' stone Tender oonet. Effu Tente 
aft... &ra. reY1ou. nellinga. of of De.. t:el'lCy slon t:il1re 
ctttd 'tion u.stment: lame .. !nflam of dia& 

me 8~.11 gno 
• F IF. F MS. I F IOi, 81, ,_ 

1. Left hock 1" Not Medlal,lat.eraa1 Ml1dAb.ant Preeentsoft Preaent Ibreitls. 
month- qlvan and anterior aepec~ 

2. Left )me. 3 Ho.ta Medlal.letemal aDd 
lDonth- cost1n aD~rlor eapeet.; 

Mild Abe_t. Preaent Sof~ Present lbrai tis 

H %/11. 
3. R19ht 

tm_ 
t iqpy Ke41al.,. lateral en4 M11d Mild Present SOft PnlsentArthri­

tis 

4. Ibth 
JcDed 

5. Rlqbi: 
ttaclr. 

6. Rl9bt 
hoCII: 

1. Rlqht 
hCOll 

8. lef~ 
1mee 

.onth .rlft1and entenor 8I1Pect.. 

15 
daya 

2 
montb-

1" .,fttha 

oq_. 
ct:la 1/18. 
Barenl1 
lIM. 

B8Q1PYr1n 
11M. 

All ald .. except 
an tenor eepect 

Lateral allPect 

OxystMl1n Latera!. .Sf,t4JC~ 
and Hoat.a-
eortin-

-H 11M. 
1 not 919. La.tere1_4 

month lledi at a8PIJCt 

1 Ilot 01 wn _dial .-peci: 
mentb 

. ___ .~_~_. __ .~_._~<--o.o..~ ~ .• -.-~-~ .. --r·~_~ _________ · 

Mod .. Mild Mlld Absent Arthrl-
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14114 Absent. Present Soft Pz:e ~ent 8lr~'­
Us. 

Moc!erPteseftt Present SOf" Present. ll.lrsl-
.~ tie. 

• 

Sa- Preaent Absent Pina Absent Tenosy-
-were novi tis . 

Noel.,. Present Abaent 
rate 

• 

n.1'lI Absent T_os,.. 
nOYiU8·

1 

... / ... 
IJa 
N 
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The animals had no history of roceiving traumatic 

injury at the affected jo lnt or naval 111 except one 

Case which had injury caused by feeding trough. This 

anImal was treated both medicinally and surgically. 

Subsequently the animal gradually showed fla~n of 

the knee joint and the 11mb did bend back",ards (f 19.4) 

resembling knuckling. 

Clinical find~nv8 

The f if1dings of clinical examination or aach 

case have bean 8um!1larisod in T ablea3. All the a"ected 

Casas showed 8welling of the joint. Arthrlt180' 

knee and hock joints ware observed in five Cases with 

8welling o~ all sides except posterior aspect of knee 

joint .In ana Casa and anter lor aspect of knee joint In 

one case. In two out ot these five casaa. swalling 

waS round in medial and later a1 aspects, Uheraa., In 

one case the swelling waS found all around the joint. 

alongwit.h oozing. All thee. casas had inr lallmat ion 

varying 'roflt .IId to IIOdwata dagr8ea. Amongst thana 

'lve ani.ala awalling. ware 80ft In three anillals, 

fIOdarately hard In 0:\8 and hard 1!l anot.her ~ The 

la •• ne •• waS found to be .tld "'in on., artd .. der ate In 

four out of these five anl.ala. arfualon was obaarved 
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in all these five cases except in one aniMal. The 

swellings were palpated to be tender in all theae 

animals uxcept one case (Table-3). 

Bursitis of hock waS obsorved in three 

animals. The 6uelling uaS found to be on the medial, 

lateral and anterior aspect 10 ans caSe (rlg-J) while 

in t",o othsr animals it was only on the later al aspect. 

"lId la •• neas was recorded in tuo animals and moderate 

la_enesa in one out of these three animals. Inflam~ation 

was not observed 1n two Casas but it waS round to be 

.odarate in one case. The bursitis developed within a 

par iad. of 1t to 2 months. Synovial .ffuaiClns were 

present in all those thra& casas (T able-3). Une did :-tat 

receive any trontment whila 1n another caSe it was 

treated with o8Qipyrine intraauacullarly and the remaining 

ona was trt~·atad with Oxysteclin and Hostacort"n-H intra_ 

museu lar ly. 

Bursitis of knee joints were observed in t~o 

Casas a'facting the lett knee in both. The cone! Ition 

developed within 1 to 3 MOnths insp1te of treatment 

W ) with Hoatacort.in-ti and £ag Ip,r in8 (Table-3. Swelling 

was observed to be on medial and lateral aida and 

alight swalling On anter lor as..,.ct 1n on. C888. .In the 



other ona it W\,lS locall~ad on the iUfHlial aspect only 

with moderate lame'rie:s~ The sign of inflammation yas 

absent in ona ulth _lld lameness but 1n the other 

ior lammatlon and moderate lameness vas present. rhe 

sue 111ng tJ,lS saf t in one but was f 1rat in the other 

artima1. (fruston waS present in both those cases. 

Twc;J animals \0101"8 found to hav8 tenosynovitia 

or right hock and lart knait with f irlft swellin9 on latoral 

and mudial aspect.s ,in one and only on mtidlal aspect in 

the o~he.t' c~s.. lha s\,Ielling app-eared wlt"!n a period 

of' one nonth 1n both the C<lS8.. La_anes8 waS moderate 

1n one caa. whereas it was eavar. 1n the other. 

Inflaaaatlon waS prssent 1n bOth these Ca~88. Treatment 

waS not. g.l".n to eithar oft.hs$$ CaS ••.• 

Had tog" aptly . 

3b 

Plain and contrast radiographs 0' noraal knee 

and hock joints of' .ix exper1mental anlraals WS1'8 obtairaad. 

An .tta"pt to determine the etandard exposure r actors in 

Case 0' local breeds waa aaada. The datails 0' thG88 
I 

have been pres8nted in T abl .... ::. 

Different vIews wer" tr ted ror knee and hock 

joints. Thtt KV and ... ~ "' __ calCulated according to the 
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Tabl ..... ahowlnq detail. of .XpolJUre fectors _ployed in knee lIld hOCk ,oint 

"roll\) 
o~ 
ani 
mal. 

Coftuol 

radlograpbf eft4 .,qJ.ogr.phy of nozmfJl and affecte<2 animals. 

Ard. ,,,,,,. 8>dy Joint Thldc 
• .s. w .... ness 
50,. 1ft of 

k9. JOint 
1n 
CD •• 

1 3 month. 38 a-. (5 
tmee (4.6 

2 • Month. ... Lt. ( 5 n •• 
( 4.8 
( S 
( 
( 5 

3 9 aonth. '4 at. t~ k ... 
(6.1· 

• lit year. • Lt. tS.! knee 
Itt. 5.5 lenee 

,Itt. 5.5 luIS. 

5 2 yeer. 5. R~ 

Ii 
hOCdt 

I • , J .. 

view KV 

A.Po. 63 
titaN. 63 

A.P. 63 

L ... l 13 
0))11- 63 
qUe 
P.,A. 63 

A.P. 72 
II. 
L.M. 12 

luKe 63 

A.P'. 66 

A.P. 69 

A.p. S? 
LeN. 51 
M.L. 57 ,,-p. 51 

II 

Mall Plain or 
contrast. 

16 Plain 1. Plaln 

14 contraat 
(air) ..oec 

14 '-latn 
16 Pla1n 

16 Plain 

18 Plain 

19.5 Plain 

16 Plain 

19 Contrast wi th 
S_ Iodine 
paraffin lOcI 

16.5 contreat With 
50 ccatr. 

24 Plain 
26 Plain 
2 .. Plain 
32 Cont:rut With 

50 ee air. 
F rr 

I •• 

Remark. 

Good 
Oood 

Poor 

Good 
Good 

Good. 

GoOd 
l) 

(Joed 

~ood 

Poor 

«l 

Poor 

Good 
QoocJ 
000(1 

Poor 

til 
.." 



ontd ••• 
Table •• showing details of exposure factors employed in knee and hook 

jOint radiog£aphy and mx angiography of nomal and affected animals. 

Group Ani Age Ebdy Joint '!hick View K.V. Mas Plain or Remarks 
of mal wt ness contrast. 
anim No. in of 
al, •• kg. JOint 

in 
ans. 
-~ 

C6ntrol 2's 58 Lt.kneel 5.5 M.L. 57 32 Plain F~ir 
(fieXed) 

" ye C\rs - 5.5 M.L. 63 16 oontrast with 6 air 50 cc Poor 

M.L. 10 20 contrast With 
air 60 co Poor 

A.P. 69 18 con trtls t Wi th 
5% iodine 
lig.paraffin Poor .. ,::. 

10 cc. 0 

A.P. 72 18 contrast wi th 
10% iodine Poor liquid para- <J 

ffin 10 cc. 
Control 5 2 54 Rt.kneel: A.P. 57 26 Angiography Fair 

yean . by injecting 
M.L. 57 26 -.10 cc co:nr~ • 

!.i"lito medi an 
arteJ'Y. 

Affect 1 Lt.hoe1c 11 ,A\.p. 12 19.5 Plain Fair 
ed. , Lt. hode 7 A.P. 12 22.5 Plain Fair 

12 Lt. hock 7 M.L. 12 15 Plain . - Good 

N.B. A.P. _ Antero posterior p.A. Postero apterior 
L.M. Late~ medi al ..".~. Medio lateral. 

r.N ..., -):> 
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th icknsa8 of the joints. In order to obtain a three 

dimensional visulisation a mini~m of two exp:JSur8S 

lima antero poster iortf i9-5) and Latero-m;.-:dlal (f 19-6) 

were found to be most beneficial as it did expt~e the 

joint capsule, the joint apace, the cont'JUr s of the 

bones involved In the joints and their normal pos it ion. 

An Anterolateral oblique radiograph of knee joint (fig.7) 

did not reveal indivIdual bonas and joint spaces. The 

structures were round to be overlapping. However a 

flexed view (f Ig.a) of knee joint expossd the joint 

.paces and aaticular surface to a bett.er degree. The 

anteroposterior radiograph of hock exposed t.he joint 

fair ly tJQ 11 (r 19-9). 

Contrast radiographs were taken using all' (fi9.1 0) 

and 5 percent Iodine parafr in (r 19.11) as the contrast 

lIadi. whiCh did not giva better exposure. Plain 

radiographa ware round to be bett.r. 

Angiography waS also tr led to' study the 

vascular pattarn of kne8 joint which gave a fairly good 

exposure of thu course of tho ",adlan artery (r Ig.12) and 
Ci 

the dorsal carpal branchanasto\.oslnQ on the dorsDlII&dial 

aspect or carpal joint (flg.13J 
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Plain radio;raphy of three clinical cases 

presented at the clinic were -;:.aksn. In ons aseptic Cas's 

a distinct swelling of the soft tissueW8s seen on 

radiography of 1aft hock joint (fig.14). There waS 

no involvement of the joint capsule or tha articJlatio9 

bonss suggesting it to be a CaSe of taraal false 

bursitis. An.taro poster lor view was found cle~r in this 

particular Case .• 

It was satin that 1n one septic Case (fig 15) 

moderate 80rt tissue swelling waa present on antel'oposter iOI: 

view. Sony prollfel:etiol1 or new bone gro..,th uae not 

marked. This suggested that it waa an Erarly Case 0' 

ar thr itis. rr acture waS not observed and there waS no 

reduction of joint apace. 

In another :;~P~ .. \ic case lIedi41ateral and 

poet.aroenter lor r:uUographlc vie..,_ revealed the presence 

of abnor.alnau bony proliferations all round the .1oint 

and involving t.he bonae. 50ft. tissue swelling was also 

observed 11'1 this case. In the radiograph obtained 1n 

the rlexed pOSition 0' the Joint new bon, proti'eratl:m8 

ware found to have encroached;;. the carpal joint .paces 

('10.16). How.ver. osteoarthritic changes were clpar. 

This paJ'tlcular enlilal auatalned a trUrtatic -injury an 

the anterior surface or the knee jatnt a yvar back .a 

wa. report.ed by th. awner. 



Ftg- 12 

F~ -.15 
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Any corelation between age, body, weight and 

requirement of KV and PfaS could not be established in 

the present study. 

Synovial fluid analysis 

a) 

-
Phy&i:cal ch~ .. r actors:-_.::-. .... ...--.r ______ • __ 

The synov isl affusiona wera c las 'iif led as 

aseptic and septic according to bactor ial culture 

results.. Synovial samples from three affected 

_nimalsdld not show grot.lth on nutrient tioth culture 

and hence were considered to be aseptic. The rest 

nina 8a~lea .howed growth on culture and were 

considered to be septic .. (Table.5). The findi"9S of' 

the phys t: a1 char actars of synov la1 fluids from the 

joints of hsglt.hy experi.ental anl .. als and arrected 

onas have been presented in T ~bl.-6. The p",s lcal 

ch~ract.r. include .8pp.aranc8, pH., volu •• and mucm 
precipitation Quality. 

(1) &aD.arances-

In the normal anilla18 the effusions of all 

the 81x 8 .1l1p les w.t- a round c lear and Co lour.ess • 
~, . 

The synovial erruaions ot three CaS •• 

which were accepted to be aseptic appeared 



r.!>l. S 8howicq resul ta of bactertologlCal eal tu>re teet of 
,IJP9Y1!1 BSH ~B!I -d"s$lSl, _ jSl.", I 

Case 
no. 

• , 

I. 

2. 

3. 

,. 
s. 
6. 

"I. 

8. 

9. 

10. 

11. 

12. 

-

Qllture 
/f,'8sulta . ,-. lid 

No qrowrtb 

Positive 

PQflti_ 

POfJ1U ... 

Positi_ 

Poaltf..,. 

Poeitf.w 

PoIIl t:1". 
9J:~tb Ho-,.;.'· 

110 ~rtlitb 
_.td. ... , 

POSlti'. 

0l'9.,1._ 
identified 

J •• ,.1. I ,,--
--

StapbylO c::oeoa. 
Staphyl0 coc:cas 

~ .. 
Staphylo coccus 

Klebt11ella 

St8PhYlo« 
Coec:t.l. 

sUpbJtlo C'OC'CI8 

lC1ebslel1a 

--
nab.s.el1,a 

at.,..,lo COOC'Il. 

-

I J I n 

Tentative 
dtagnosis. 

.. .. 
,~t1e mraltt. 

&eptlc blraltl.. 

Arthrtt18 
A'lttbri tis 

Blralt:la 

Ibatltla 

T'~tl. 

1WlO8Jf'DOvl tis 

A.Nptlc .. '~gd.tJ4t~ 

Aaept.ic Arthri tis 
Antu"lt1.. 

a.ptlc: art.brltl •• 

E' _ .• .1'. • 

N. L All,... a1x em trol • .apl.. IhQllfe4 DO .. "". 
OIl ' e\ll tu~. 

-

• 
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pale yelloy in one and reddish clear 1n the 

other tl.lO samples. In the septic group~ 

of nins animals the fluids were turbId and pale 

yallow 1n two uhile it wa3 light reddish and 

tur bid in three other Cases. In the r est four 

Cases the fluid was clear and the colour Val" ied 

from light yallow to reddish ('Tabla-6). 

(ii) yoluma: 

In the normal samples the volume ranged 

from 2 -4.5 mi11111tre, the mBan being 

3.4 + 0.45 JJtillllltre. -
In the aseptic group the volu.e of eynov I'll 

fluid varied frollt 6 .... 6,,5, milll11tre with a mean 

of' 30.6 .:t 17.1 nailli1itre, whila in the s.petie 

group. the valu. rangsd frail -'-14 .il111itra 

with a mean or 8.1 + 1.36 ml1lilitr. -
(Table-6). 

(iii) pH: -
The pH of aynovial fluid '1"0. the control 

group ranged fro. 7.6 to ~.2 with 8 .san or 
n 

7.93 .t.. 0.09. 

The pH 0' synovial fluid which war. 
" 

collected '1"0,. the aattptlc group' "dried fro. 

6.6 to 1.2 with a ... an or 6.86 .t. 0.17 ·where.a, 
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the pH in the septic group ranged 'rom 

6.4 to 7.2 uith a mean 0' 6.73 .± 0.09 (Tabla.6). 

The test rev~'(lled that in all the six 

normel samples from c:ontrol group there was normal 

clot formation but in the clinLcal cases the 

8!ucln prccepitat10n Quality '/nr iso from fair 

to very poor (Table.6). 

In the aseptic g~oup the 9l!,Jcln precipitation 

Quality inane CqS8 waS fair, in other two it 

"'as poor. 51.1 lsI' 1), 1n the SJipt ie group 1n t.wo 

Casas It waS fall' J but ",aJ vel' y poor in another 

aniMal whila 1n the rest of tho six C48Q& it 

waa found to be poor in quality_ 

Thue, the masn (lee igned value or the 

nor.al saaples waa 4 ~h.r8aa the average 

esaigned values or the' l.uid 8.1Ip1ea or the 

aseptic and septic groups were 

2.1. ~ 0.19 raepoctlvely. 

2.3 + 0.33 and -

Th •• y~vial fluid Clsmplfis 'rolll all t~ ~llx 

experlMntal ."la.ls and the twelve clinical CaS •• 
r-
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were subjected to bacterial culture test. The 

synovial cultures in nutirsnt broth on incubatio~ 

at 37°C for 24 to 4a hours revealed that all the 

sanap1es from the jo: nts of experimental control 

aniaals did not shoy any growth. 

Out of the twelve c 11 nical sallples nine 

samples ",et'a found to' be positive 'or be.cterisl 

growth whila the remaining three were found negative 

avan .,ter 48 hours 0' incubation. (Tabla.S). Tha 

saAlples which were negative for bactar la1 growth 

were classified as aseptic and those In ",hich 

growth occured ware classified as septic group. Out 

of these positive eamples staphylo ooccus waS 

1dent lr led io four, atr apto coccus in two and 

Klebsiella in three CaS88. (Table.5). 

(c) Cytological rlndings:-. ,.,..~"'---.. ---
Total c"throcyta count, total leucocyte count 

.nd dirterential leucocyte count. 0' the a~'novial 

, luid santple$ 'roil six nor.al and twelve.rrected 

joints w.ra conducted and the rindlngs hav. bean 

prtt8ented in Table-7. '" 

(11 Total 8rlt~=y~!_.~~~.:..-

The Han 1.\l81a or to,t.al erythrocyte count (T Ee) 



YPNP w_. 
DO. 

'"'IIIIPPI arane." 

-.~----~.-.-----

JIIOUD1: pn 
of 

ftQc::n.n pre<upl tatlon 
O\l2liw. 

fl aid DeflCripti. on Aas1gnecS 
collected value. 
in a.l. .._~ __ 

:lJ110Vl81 flutd 
collection a1 tAt 

Control 1 ene .. end colourle.. 2 8.2 . No mal • Left knee 
2 Cl ..... d colourle.. 3 8.0 Nonalll , Rlqht: lene. 
t Clear .. d colourle_ 4 1.8 BOr&llal • Right hode 
, Clear end COloorl... e.1 '.". Bormel • Rlqb~ knee 
Sole aC' ID4 oolourle.. 3.5 1.8 IIomal CRight knee 

~ __ ~. ~_.~~le~_~~ ~lourle_ '.5 8.2 NoQD81 • le~jL1tQdc • 
• _rage 1. s.a. .I.T , •• , ----~--- -.-------~-.------

• 11;t, d .~ 0.09 I 
,...,tlc 1 Pal. ,.11ow .1... Pair , Mtertor mecU al aspect: 

of l~f. bOOk. 
• Clear _d nddiab t 7.2 Poar 2 AIIterlor aapeet of left 

10 Clear _d re4c.Uab 21 6.8' POOl:' 2 ~t:rl0r a_pect of left 'It._ . ..., n.. I '8 I I ' I • " .. ~aoe ~ s.s. . •• • . • 
_ 1. . , 17·7 ~. 0.11 '* . 0.33 .", •. 
_tic 1 Pd- ,.11011 8141CJb- , S.8 fal... , _teder aapeet of left: 

turbi 'kD ••• 
I .. P'al_ ,.l'loW .11da .. 't tur-' I.a Poor 2 JWtt.er:l.or aspeet of rlfJbt 

~d kn ••• 
4 • .Re<S4f._ clear '7.0 .'ell" "Anterior aspect of right 

knee. .. 
S w. __ yellow cleeK' 6 6.8 Pcor 2 Mtf!Jrior ;!JspeetOof rl0~t. hod 
'. LtQbt yellow clear 12 6.6 ~r 2 Anterior aapeei: of rt9h~ heel 
7. Re4M.. tD&-bi.4 14 7.2 Poor I Anterlor eapect",of rlgh't hod 
a. Red4'. ~4 14 6.4 v.", poor 1 ..ttstenor 8~e~ of l~ft kne. 11. Light ,.1101 olear ., 6.' poor 2 ~~:~~~::d1a1 aapftt!t of 

12. Reddiarb turbid 6 S •• , ~ 2 AIICnor ~~~ct of left knee 
A •• ra;e.:t a.&. 8.1 6.'73 2.10 

~ . 1 •• .t 0.09 ~ 0.19 
.. -

~ -l:a -
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Table 7 sheWing Resul t of cytologleal exun"iftation o~ 
!X!ovlal fluldaf'rcm Iloqnel ed affected jOints • 

-. • • • • 

Par8'llete r8 Normal Aseptic Septic 
fluid fluid 

MeQq!ds•L Hean + 6.£. Maan % S.8. -
p 

Erythrocytes 0.1' 0.18 0.51 
(M11l1OD/01IIl. ) %. 0.02 .t- o.oe .t 0.20 

(6) (3) (9) 

Le1Icocrte. 1283.30 2011.60 9013.30 
(per/ama.) % 58.12 % 119.93 + 1&)2.53 

(6) (3) - (9) 

e 
IItJU.tropbll18. 30 •• 6.0 51.60 

~ 4.23 .t- 1.53 8-.16 
(6) (3) (9) 

Degenerated 8.30 1'7.10 13.40 
nau tropbl1 "- " 1.41 2.20 + 3.2. 

. (6) (3) - (9) 

~OCIyte. " 48.10 11.60 8." .;t. 14151 .:. 0.88 + 2.03 
te) (3) - (g) 

Degenerated 4.30 27.00 .90 . . 
LJlapbocytea " + 1.S. % 0.58 + 3.56 - (6) (3) - (9) 

U.el assl fled '.30 28.30 11.20 
detJltfte raf*2 0.84 ... 0.61 + 1.97 - -eelbJ " (6) (3) (9) 

.oe~et:a_d 2.50 9.00 3.00 
rRt.mocyte •• .t 0.31 % 0.58 .t 1.04 
EoeiDo "ht.l1_ 2.00 0.30 1.~ 

t- 0.81 + 0.33 + 0.33 - -
Plgur~~ 1n par_the._ ladlcat4t ""'r 0'" jOi.~ '. " .. _. ' . 

• mdte4. 
s.s. at 3lldard error. 



51 

in control, aseptic and septic groups were 

0.14 .± 0.02 millions/cmm., 0.18 +_ 0.09 mll1iolls/cmm 
~~ 
'and 0."51 .± 0.2 millions/emma. respectively. 

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

~ riJ'ff 1.9 million/cmm in one septic Case. The 

lowest 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/c~m.(T_a.b!e-~). 

(ii)!ota) leucocyte count:-

In the control. aseptic and septic groups 

the mean total leucocyte count (TlC) were 

1283.30!. 58.12/cmm. 201'.60!. 719.93/cmm and 

8013.30 .:!.: 1602.S3/cPlIl. respectively. The s .... tlc 

fluid 8aflp les revealed .arkad l.,cocytoa ia 

a8 co.pared to aseptic fluids (Tabla-1). 

Lyllphocytas with deg80rated lyftlphocyte., 

neutrophilla with degenerated ana., unclass 1f lad 

degenerated calls, degen&.tated monocyte. and 

ecslnophl11a were ob8erved on dif'e4a~tial 

count, (Table-7). 

The _.lIples of noraal control group showed 

a higher percentage of ly~hocyte. 'ollowed by 



S2 

Ml. 11 - ehQllaq Resul1: of b1oehE!IDlcal analyd.$ °of H%'la and 
IIYnoviel fluld of knee ana hOCk JOints J)f bomel ., .'''9W '2J.DY. " 

P ar8lftet:e ra 

... , . 
SeE'\D gluCO •• 
(Ng/IOO 1Bl.) 

serum uric ec1d 
(_91100 ti.) 

SfDovtal uric 
ae1d 
(agl1~.) 

SynOYlal 
total 
protela 
(CJ1I~ 

Sf'DOYlf4 
.cdl_ 
(aEq.;L) 

Syno¥.lal 
Potassi. 
(.Sq./L. ) 

.. 

••• 00 
1.5. 

(6) 

0.82 
+ 0.12 
- (6) 

0.67 
.t 0.10 

(6) 

a.as 
% 0.11 

(6) 

.. -

ASeptia 
9~uP 
Mean %.. 

11.80*· 
5 •• 3 

(3) 

1.22 
0.2'7 

(3) 

1.30·· 
0.19 

(3) 

129.30 
- •• 3 

(3) 

I a 

d d 

':t 

+ -
+ -

Septic 
group 
Mean .t S,B. 

41.30 5S 
1.02 .' 

(9) 

1" .. 5·· 5.08 
(9) 

1.20 liS 
0.05 

(9) 

1.43 *. 
0.11 

(9} 

10.S5*. 
1.02 

(9) 

135.50 55 
a.os 

(9) 

4.50 Ra 
0.31 

(9) 

I I-_Bl'· 

11tur--s ift paretbe •• tac.Ucate ...mer Of _lIftal. lme.t:I. ...... 

•• lndleaUts slQDtftcaace .~ 1" level • 
• s. 4enotea not algnlfle_~ 

S.E. .t~d.rd .~. 
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neutrophilla. The sallples of' aseptic group 

raVOa lad a higher percentage of dagtinel' <~ted 

cells as compared to othGr two groups. It had 

the highest percentage of uncla&s if ied 

degenratad cQlla with 23.30 .;t 0.b7 ,. followed 

by degener atad lytlphocytes with 27.GO .;t O.5~ 

and degeneratso nutrophillsshowlng 

17.60 .1 2.02~. In cant" ast the sept Ie , luids 

shoved the highest percentage of nutrophills a8 

cOllparsd to othf.lr cells (T ab18 7) 

(d) i.io.ch".lca.l finctinga:­

(1) Glucosa:-

The a KU. and .ynov 1.1 glucos8 lavals re lat 109 

to fa ix nartlsl and twd.lve clinical animal. uere 

studittdto nota t.hod1ffatencos. Tho r indlnga 

have bean 1ncorporated 1n tabla -B. 

The aeru. glucoa.e dnd synovial glucose conc8ntt'a­

tlon of n~.ril anieals ranged fl"o. 39.4 to 

49.6 119/100 .. I. and 39.4 to 42.8 110/100 -1. 
r8sp&ctively with a fleall v.1UfIJ or 44.00 J.: 1.541lQ/1!J 

and I 41.5 ..t 0.19 .gIl 00.1 t'eapectlv i <ly. 
~ 

Thus the mean di"erenee 1n this group between 

the 8aru. glueo •• and synovial glucose 

cone.nt.rat.ion waS round t.o ba 2.S0.!.tl.82 ~.l' on 
(' 

(Tabla a). 
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The mean values of serum and synov ial 

glucose levels in the aSE'>pt ic gr aup \J8I' e 

44.90 + 0.87 .g./' }Jml. and 11.aO,± 5.93 Dlg/100ml -
respectively having a mean difference of 

33.10 .t 5.86 1119./10;)181. (Tabla-B). 

The mean values of serum and synovial 

glucose of ths septic group of animals ware 

47.30 .:!:. 1.02 ffKJJ/100 mI.' and 14.55.t.,..5.08 fIg/100ml. 

raspect.ively (Table-B) with a_an difference 

of 32.70 wt 4 .9Sag./1 00 mI. 

aynovial rluids collected from one 

Case aach of' aseptic and septic C)roup 0' 
8ni~al9 did not riveal any glucose content. 

The difference of serum glucose 

concentration between the nor.al. 8septie and 

septic groups waS not statistically 

signiricant (Appendix-I). 

In contrast. th~ synovial glucose 

concentrations or both aseptic and septic 

groupe were 81gn1;.,r teantly law8r (p L 0.01) 

than the oo1'''al synovial glucose leval 

although, the dirrersGC& 1n .ynov t.l glueo .. 

conr.!Antr ntlona or f'898pt i,c and sept Ie 9 roup. 
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"'as not stat istically sigoif icant (Appendix-II). 

The difference bet..,eon serum glucose 

and synovial glucose concentrations or the 

control group analysed by paired tt' test 

revealed that the variance was not statistically 

9ignlr icant, whereaS a 8 imi1ar test to asses 

the d !ff'erences between the 8erum and synov ial 

glucose concentration of arfected ani.a1s was 

found to be highly (PL 0.01) sign!f icant. 

(AppenQi:i I I 1). 

The aynovial fluid aaNplii8collacted fro. 

knee and hock jaints of six normal co~trol 

animals revealed a maan total protein 

concentration or 2.25 % 0.11 9m. percent while 

in aiMilar fluids from aseptIc and septIc 

groups the maan concentrations were 

1.40 ± 1.B(J gil. percent and 10.55.t 1.02 gm. 

percent reap8cttwly. (Table-B). 

The analys Is or vt-tr ianc. or .ynovial total 

protein or both •• ~ptlc and septic group_ 

revealed that the increase in the concentr etlan 

0' total protein ln the aynov lal 'I,Jida from 

" 



(iii) 

S6 

knae and hock ,joints of both the groups as 
,. 

compared to normal levels wers highly (p L 0.01 ) 

significant. However, the difference in total 

protein concantrations of both aseptic and 

septic groups was not statIstically significant 

(Appendix V I I). 

Ur ic acid: .... -
Uric acid concentrations of both serum and 

synovial fluids from knee and hock joints of 

8ix normal and tue lva clinical cases wara 

est illleted to study the d ifrer Bncss. 

The mean concentrations of serum and synovial 

ur ic acid of the control group ",are 

0.B2 ~ 0.12 Mg./100 mI. and 0.67 ~ 0.1Q mg./'00 .1. 
respectively. (Tabla-a). 

In the aseptic group the uric acid 

concentration 1n seruIII ranged fro .. 

0.9 to 1.6S mg ./100111. ",1th a lItaan concentra ,. 10n 

of 1.22 :.0.27 "9/100 Ill. while 1n the Sa .. 

group the concentration of uric acid in 
" 

synovial fluid r8n;'18d fro", 1.10 to 1.70 119./100.1. 

with 8 mea" of 1.30 ,1. 0.19 119./100 -l.(Teble.B). 

Tha "Irlc acid conCe"tr8tlon In •• rull and 
o 

.ynovial fluid of sept1c group or anl_.la had a 
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",Gan concentration of 1 .20 .t.. 0.05 eng ./100 al. 

and 1 .43 .±- 0.11 mg.l'OO mI. respectively. 

The analysis of variance revealed that 

the increase in thssynovial ur ic acid 
-

concerltration was f'lund to be significantly 

( P L J.01) higher than the n:}r mal synov ial 

uric acid concentrdtion (Append!x V) whereas, 

it was not statistically significant in .eru. 

of both a.ept 1e and sept ic gr oups (Appanfi ix IV) 

as compared to the nor~al concentration. 

However, thQ difference betwesn the uric acid 

concentrations of both aseptic and septic 

groups ,",era not statistically significAnt 

(Table a). 

Paired 't' test betwesn the differences 

of' seruIW and synovial ur lc acid concentratione 

of normal animals ravealad the variance to ba 

not signflcant wherea8 the Same test between 

the dirf.reneGeo' saru. and synovial UL'ic 

acid concentrations 0' affected Casas revealed 

14 significantly (Pi 0.01) higher concentr.tion 

or uric acid 1n the !lynovlal aaflple •• (App8nellx \II). 

Sodlu. and Potaasiu.:----=-_..... d'SQ...· c. 

In the cont.rol group the .... n valueaof 
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sodiU!1J and Potassium were 126.33 .± 11.94 PlEq./l. 

and 3.10 + 0.31 PI£q./l. respectively. - The mean 

eodium and potassium concentrations in the 

aseptic group \Jere 129.30 .±. 4 .63M£q/L and 

3.90 .t. 0.67 PlEq./L. respectively while the 

flean COl'lrssponding values 1n the septic group 

ware 135.50.:;t. 2.05 ilI(q ./l. and 4.5 .t. 0.31 Pl(q./l. 

r95pectlvely (fable-a). 

The, dirference in synovial sodium and 

potassiUM concentrations of all the three group. 

ware not statistically significant (Appendix \I III & I; J 

though the _all concentr~tlonso' both sodiu. and 

potassium were highsr in ths septic group than 

the oth&r two groups (Table-B). 

.. • • * .. .. 
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ana ar the runda.antal characteristics or an 

animal 18 motion in which the joints 8~e actively 

involved. The cartilage covering the articular 

8u~taca in .ynovl81 joints is mainly, though not 

exclusive'ly, at hyaline V~r lety. The articular 

cartilage is c10 .. 1y aouldad and 1. adherent to the 

bony surracea. The •• tant ot the cartilage on a 

particular s~rtac. beara 8 clo .. relatiQn to the 

degr •• of mo" •• nt at the par t and prolGI'l9'at.lon at 

the cartilage covered surface are generall, 

ae.oclat .. wit.h an increased .obi 11ty In that direct!!)". 

In yaung ani .. 18, prolDngad a.arci.e le.da to an 

increa8. 1n th1ckne •• <Hollldahl and lng.lurk, 1941 

and sa"~, 1950). 

During .ove .. nt ot ,01nt, the .rticular 

oartilagasundargo very 8low wear .tId '.81'. Dry jOint 

et,ll"'aca ar. readily ... oded and reduction In VlaC081\, 
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of synovial fluid by enzymatic means accelerates 

t.he wear and tear (Barnett. !!. Al., 1961). 

The joint disorders like arthritis, bursit.!s 

and tanoaynovltis are the cOllman caUSQS of lamene8s 

In cattle which not only raduc8s the value of the 

animals but also hinders the agricultural operations 

0' faa.era. This 1s of mote occurence in cross bred 

animals. The causative agent, in all "these case., 

has not been established. a8 yet. 

Bursa, thouGh close tu ths joint. 111 not a 

joint struct.ure. The 3ynovial f1Gmbrana lin1ng the 

. joint cavity and bur.al cavity ara considered to be 

1d.ntical (Sauar .It I.A.-, 1940). This has baan basad 

more Of't aaauJiptlon than on exper 1118ntatlon. 

An atcellpt has thus been made 1n the pre.ant 

investigat.ion t.o evaluate t.he alteration i'1 synovial 

fluids 0' a"ected knees and hock joint. 1n 

comp!'Jr lao'1 t::mot •• l joint t lulda. 1" order to have 

.. precl .. and accurat. cor.lotion, radlagrephs have 

b.en taken to arrive at a dlaVl'\oaia 1n early .tag ... of 

joint disorder •• 

~ynovi.l fluid fro. joint. w •• f~.t eb .. rved 
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by Paracelsus a8 cited by frerichs (1846). They 

have also st.ated that the f I'lid contained In the 

jOint cavities, tendon sheaths and bursal mucosa 

generally resemble aaeh other supe.rflclally. Till 

tod~)y no data waS available to support this viet,. 

Stud ias on c 11nical CoSfilS 
.., • '" ;,r; ... _~~,,_ • I 

Pa thophya 10 log Ie studies of 10 int. , 1u ids 

'rom the affected knee and hock Joints and radiography 

of th,se joint.s .,ar& p8l"formed intwelv8 clinical 

C '-lae8 In the present inv8stig.ation. Initially, it 

waS planned to study all the joints of rora and 

hind I1Mba but subsequently, the project was Ihtitad 

to knes and hock joints onlye 

Out 0' twelve cll1l1cnl Casas rive each had 

bura ita. and arthr it Is whll1'8aS two showed 

tenosynovitis (Tabla 3). In view of the less nu~ber 

of clinical cases, which wera available, it wa-

d l' ,.leu it tD racord the frequency of .ffect 10n ..,ith 

respect to a particular joint di.arde~. 

It. waa asen 'tOil T abla-1 t.hat jer.ey calva. 

acqui.ced IIOre weight at low0..1' age then country bred 
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calves at even higher age. It waS evident from 

T abla-2. that out. or twelve clinical cases seven 

wars:>' Jareey breed. Thus it revealed that exotic 

animals were more prone to joint disorder. due to 

their heavier body weights. further, the ag. or 
the animale ranged tram 2; years to 5 years and 

the body we ights ranged 'I'OID 160 kg to 352 kg. 

(Table 2). One jarsey allimal had 1888 bodywelght 

with a joint disease about a y~al' back. This co .. 

was sub •• quantly not prop .. 1y looked after which 

resulted in ellaciation. 

So tar •• the age ot the affactad ani_ls are 

cancer ned all the aolma1. except th ••• wera Hr. than 

four yeal's of age. This finding agr.e. with the 

observation. of Greenough .!l !.! .. (1972). Our 1,.. the 

course of ttl.pre.ent. study it 1. pre8 u_d that higher 

body weight IRay have a significant I:ole 1n the 

causation of joint diaot'dal"a due to a stretching 

.,rect following pressure .a waS recorded by 

Bar ".tt !.l Al. (1961 j. 

l'rau.at.lc injury at. the lett knee .. at 
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did not have history of trauma. It waS reported that 

the condi~~n developed spontaneously. This might 

be attr I-buted to recurrent trauma due to hard 

'loor1ng a8 has been opined by Gl'&tenough II A! (1972). 

The duration of the joint diseases varied '1'0111 

1 S days to one yeelt. It was probable that after .0_ 
sy~to.atlc treatMent there waS a te.po~ary raller. 

The ownars mistook it to be a recovery but. whan there 

waS r~curr.nc. with lamenesa and swelling of the 

jolnta the tre~t.ent baca~. i~.rative. 

Clinical findlnga:-

Swell~ng. of the .ffectad joints varied fro. 

each other relating tl their location (Tabla 3). The 

consistency or the awellinga varied rroa .ort to 

'11' •• 

Among tn. five Ca •• S of' buraitis, the arrection 

Involving the hock joint was found in two Casas and 

or knee jOint In three C<188 •• One C1188 waS not. treat.ed 

previously and aspiration or fluid waa not. perforMed. 

He"ca, there waS no algl1 0' intlslI-.atlon, though .i1d 

1 ... n •• a was ob •• rved. fh&:ctt,tu.l" rour: Cas.. ware 

treated .rt." •• pil"at,lo' 0' accu.ulatad rluid during 
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which, there was reput1"s or puncture or joint capzule. 

The introduction of foreign body into the joint 

cavity caused inflammation of the joint with Mixture 

of buraal and synovial fluids leading to damage 

to the articular cartilage. Thua.thara Lla8 .l1d to 

_od.rata la .. nss8. 31gn9 0' inflammation waS not 

sean in ana Ca.e. The cause may be due to str lct 

asept1c .-thod adoptsd by the attending vetar inar ian 

dur Ing aspiration ot the , luld so that the joint 

capaula w.·$";'~ not puncturud. There waS lamenoas which 

aight be due to the pressure .~8rt.d by the accumulated 

.fru.lons. The awelling8 were soft to touch In fou~ 

ca ••• but. waa rir. In ana Case which may be an aCQUired 

bura.tti. due to con.tant trau.a by hard , 10 or Ing as 

has b_n reported by Adalia (191.) In Case of horaes. 

Chronic cystic foraa of burait is with soft ~on.l.tency 

ware 8418" in ra.t '; 0' the 'OUl" Caliaa which 81'. the 

cO_JIOnast in tlCcurrenca according t.o otCon~Or (1950). 

In the pre •• nt In'Jeatigation tvo C:t~a8 of 

teno.ynovltl. ",8"8 encQUl1tered whlc;h. did not have 

efrU8ion and In'l.allatlo,,. Thia wae In contrast. with 

the ob •• u:v.tionao' Vanpelt,,(1969). He ob.erved, In 

t.nosynovitl •• In hor •••• an axc •• siva accu~13tlQn 
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of transudetas without any sign of inflammation. 

This, he atressed, are tho charact~ristlc8 of 

tenosynov it is 1n horoes. Such d 1f 'erenes- in the 

find!", •• ay be due to probable d1fffi"ance 1n the 

origin of the condition. 

r Iv. cases Ilad v;s;J:'ying duration of arthr itl •• 

In all these CAses diffm:ent degrees of la •• ne.a. 

soft tia.ue awellings. inflammation, tendcne88 and 

puin on '18~n of the affected joints ware ob •• rved. 

Thla waa alao the opinion of ~o •• (1993). Th. 

eonsiatency (jf ."usions in these eafiJS vOl'ied 'roil 

s oft to fir fl. All thsse Caee. were previous ly 

truiltod and fluid waB aspirated through puncture 0' 

joint capaula. Thta .1ght have caused da .. ge to 

joint capsule and art.icular cal'tilage to varying degrees 

resulting in carpit.is a61d sub.eQuently la_ness. In 

on. ca ••• ttus ion waa not obServed as it waS a fresh 

case or •• rous :arthr ltla 'lind aspiration waanot tr ied 

by the attending VetaI' inar lan. Consiatency 0' the 

aw.lllng w.a Itildly hard augQ8atlng swelling at 

per iartlculaJ:' t1ssue. ,Jno ca •• had tl'au.atic septic 

arthritis. Th. 'i". co"'i.~.ncy was possibl., due to 

'ibrosis or p8l'lartlcular tiaau .. , thickening and 

'ibrosis or daaagad joint capsule .C~oapanl.d by 

.,nlarga.nt and proll' .. atlor.- 0' new bona grawtha 

surrounding thtt joint. (Ad .... 1914). 
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In cases of joint diseases the volume of 

synovial fluid increases in the presence of 

inf lammat ion. This f 1.J id is def ic ie nt in h ya lurenate 

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 

resu lting .in reduced lubricant quality of the fluid. 

Such reductio~ in lubricant quality allows more 

friction between the surfaces. Increased friction, 

in turn, destroys the articular cartilage which covers 

the articular surface of the bone and the bone gets 

exposed. As subchondral surfaces become bare, marked 

eburnation occurs and arthritis results 

(Barnett lllli 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 animals whi-ch 

resulted in joint disorders. 
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rladiography:-

The uasfulnuss of radiography has besn considered 

to be significant for diagnosis of carpal joint 

disoi'ders (Greenough ~ . .s.!, 1972; AdafRS, 1974 and 

LIs\Jellyn, 1979 j. 

riOS6 (1983) h3s recommended the antero-poster ior, 

lateromedial and latero oblique exposures to be the 

standard positidns during radiography_ He, hO\Jever, 

stressed that the dntaroposter ior v i8w is the best for 

studying the articular Changes. In the prssent study, 

plain radiographs and contrast radiographs using air 

and 5 percent paraffin Iodine as contrast media \Jere 

performed. Plain radiographs expGsed the contours 

of the bones, joint space and ~ormal positions of the 

bones. It uss found that the effect of contrast media 

did not have any excellence over plain radiography. 

Ooughlas and Williamson (1971) have reported that 

pneumoarthrography seldoll 4'ev6aled mare than that 

was demonstrated by a c8L efuily positioned straight 

radiography. Olk (~984) has also stated that the 

diagnostic value of negativ"e (air) arthraQratls were 

poor. 

In the pr~s.nt invest1 cation the antftr t i <. · 0 poser or, 
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lateI'D medial,posteroantarior and oblique views of 

the joints clear ly axpost.d the joint structures. 

However. the antero posterior and lateromedial 

radiographic views of the joints were found to be 

suitable for accurate diagnosis. liase (1983) did 

recommend that the anteroposter lor tY;ii~~ alone was 

better for evaluation of articular change which, 

in the present 8 tudy, was found to be inadequate. 

It has been observed in the clinical cases of 

bursitis that when the distenalan of the bursal Sac 

waS appreciably large, both lateromedial and 

anteropoater ior views provided a proper exposure of 

the distended buraa. 

The inflammation of the tendon sheath which 

Wi~S abean/ad on radiography of tenoaynoviti;s justi' iad 

that the radiography 1. a valuable aid for differ.otial 

diagnosis of this condition. 

In ..Jne case of Initial stag. 0' arthr itismi Id 

degree of 80ft tissue swelling waS obaervad without 

any change in the bona or joint apace. This agreed with 

the observations of Pratap !1 ~ (1977) who have 
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opined that during eal'ly stage of 8cthl:itis, 

radiography Is of less importance tha~ physical 

-Yalta ~=ill j~ i.iaj faii~:'l H~~i i.m~~ il;J" B,~-_g~_,.!J'l =""' • ... ""tW ~~--, -- ~"g 

rddiographical findings were corelatBd w1th the 

pathophysiological findings the diagnOSis was 

accurate tn thJ,~ c;ase. Vanpelt (1965) and Suntun (1984) 

,,110 hald the a.!tM oplnl-OJ'h A pl~il1 !"~10i;11:4pn q, tnfJ '(tltW 

joint or ona animal suffet ing frona trautldtic arthr it1. 

revealed a reduction in joint apace wIth extensive 

bony proliferat ion around the joint. f IbriJUa 

thickening of' the joint capsula and 8urcounding soft 

tissue together wIth the irregular contours of the 

bonea of joint were a180 marked In the radiograph. 

The finding8 ware a1al1ar with the obserVations of 

ri05w (1983). H~ stated that though soft tissue 

swelling flay be the only significant finding initially. 

1n long standing Ca.{HIB 8 decrease in the joint space 

may be idsotlfigd. 

Angiogl'aphy of knee joint uaa conducted in the 

pre •• nt etudy 1n nor~l healthy ani .. ls. It revealed 

the vascular patt~n of kn.e joint. The rdsulta Can 

be co~ar.d with angiogl'aphs of a"acted joints 
" 

wherein the V'asculat'· network M.Y d Itfer than nor •• 1 

joint •• 
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Analysis of Synovial fl~ld:-

(i) Physical char actsrs:-

The tarsal and carpal synovial samples collected 

from aix control ani •• ls were found to be claar and 

colour 1 ... ss which waS also the observations af 

tiap •• .!l.l1. (1939), and Tyagi and Krishna.,rthy (1972). 

The synovial samples from bath septic and aseptic 

groups of ani.ala varied 1n colour '1'0. pale yellow 

to light reddish and in appearance clear to turbid 

(Table-6) in transparency, et~pes and Bauer (1953) 

racorded similar observations in majority 0' s~Mpla8 
at' human synovial fluid affected with bursitis. Lack 

of .ilrked difference 1n the colour and appear 3nC8 ar 

the synovial rluid 8allpl .. of 8eptic and .eptic 

Joint. 1n the pr6tslilnt study con' tr",ed that bacter la1 

infection probably had no ."ect on the colour and 

consiatency- ("'-rkana.Jl U. 1984), ;:11ight V~l'lation. 

which were ob.erved ",are due to da_aye to synovial 

call. (Barnett sA .&1 ... 1961). 

The v31ums or synOVial 'luide collected '1'0. 

tiCIr •• l al'ld ctlrpal joints or t.welve cllnkal c •••• 

varied " •• arkabl),. This w.a • ttl" 1be1ted to the 'act 
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that the nQture ot the conditions varied fro. 

cystic to fibrous forms. Identical findiags ware 

also reported by O'conner (1953). 

Perman and cornelius (1971) reported the 

normal synovial 'luid to be weakly alk~line with pH 

ranging 'between 1.31 to 1.40. They also atated that 

th. change 1n pH is closely related to etiology and 

aeverity or the a'fection. The mean pH or the synovial 

.a"Ples 01' control group or aniltals or this axperintent 

waS 1.93.t. 0.09 and was. thus. slightly aora alkaline 

than the observations or Perfllan and Cornelius (1911). 

On the cont.·a!.'y, the llean pH level of septic and 

aseptic groups ", •• 8 1101'S acidic. The Rlean lavels 

0' pH 0' eynovi8l rluid 0' septic and aseptic groupe 

0' ani •• 1e were recorded t.o be 6.13 + 0.09 and -
6.86 .;t .3.17 reapectively. The variat.ion Q' pH or 
•• ptic and a.eptic group. wa. not atatistically 

.1gnl' 1cant but the synovial 'luid of as.ptic group 

ar ani_la had higher pH l.v.l ael cOllper ed to that 

at the septic group. The laasar lavel 0' pH or 
a •• ptlc fluid- than that of control group •• y b. due 

to In'l_ .. _tion "her •• a, t";a low_ pH laval 1n the 

.ept 10 group w.s due to bact.1: 1.1 in'act 1011. 
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In the present lnves!; igdtion, the quality 0' 
clot format ion in the mucin precipitation test or 
the· t1.lelv8 clinical cases var led frofl very poor to 

fair with a lISan asslgn~d value nf 2.1 Z 0.19 as 

against 4 in normal joint fluids. This low value was 

indicative of a great reduction in the four vital 

prope~ties 0' synovial fluids like Thixotrophy, 

wetting ot 8urf"ace, elasticity and insti:\ntaneaus 

d ilatanc)' at impact aild good heat conduct Iv ity a8 

eou.ar atad by Bauer !!..!l. (1940)., l<OPes and 8auer( 1953), 

Barnett (19S6l, fur.y !.t 8,1(1959) and Vanpelt and C0I'1;,\er(1963l 

In addition to this, the low level also indicated a 

great reduction in the lubr lcating quality which 1. 

one 0' the 'unctions 0' the fluid (Perman and cornelius,'971) 

Controry to the present tltd 1ng&, Hamkrlahna (1975) 

did not observe any Change In the flucin precipitation 

test during sll1ilar Investigatlonof b'llocksarrected 

w lth joint d1sorders. 

(11) Bact.erlological rlndlI'lgB:-

Out or twelve clln1cal aynovlal a.llplsa 

Investlgatlid in thia study," nina revealed bact.r 1.1 

growth an cultul'a while growth waS not abaerved in the 

rest or the thre •• a8plea. Out or the nine poa itlve 



'3 
asapls! rour had staphylococci .pacles,two had 

streptococci species and th~ee had KlebalallQ.specie8. 

Thesa , indlnga agreed with the observations of 

~opel!l and Bauer (1953). Oraln1 (1984) considered 

Staphylo cacc'! and Klabsl.··lla tilbe co •• on cants.inant •• 

furey ~ ale (1959) and i~se (1983) have opined that 

it is difficult to get a bacterial culture froll 

synovial fluid and hance the negative' lodings may nat 

axclude infectious arthritis. The duration or 

.rrection ranged 'rofl 15 days to Dna year In the 

clinical casas. further, the antiblotlcs and 

antirheuaatlc trest.ante must have .,'ected the 

bacteriological rindl~gs. 

(111) Cytological rlndlnos:-

In the prasent study, total erythrocyte count 

vas done to aid 1n d1a:gno:s ~swhlch was stressed by 

Itop •• and Sauer (1913) and rur.y uti (1959) • 

A higher .. ythroeyt. count waa observed In the 

Synovial'lulda 'roil the •• pt.lc group havl"i ••• an 

value or 0.51 .11110n81e ••• a8 co.pared to 
" 

0.18.;t 0.08 .llllona/clAM. In ••• ptic group and 

0.14 ~ 0.02 .llliana/c ••• in control groups (Tabl. 1). 
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Their. i8 no statistical dlrt.rt1nce between the 

erythrocyte counts or aseptic and control groups. The 

higher count in the septic group 8ay ba attributed to 

damage to blood v.a~als during aaphation or flu1d 

from the a"'cted jainta a8 was reported by 

Gardner (1950). Such elsvdted levels 'of erythrocyte 

count ..,era also ob.erved by riaeakr18hna (1915), 

and Z.J.t •• v (1982) in the pathological e"usion.of 

synovial cavity. 

Total laucocyts count or normal flu1d sa~l •• 

In the present study had a maan value or 
1283.30.t SB.72/calla. The maan leucocyte count recorded 

1n the aseptic group was 2011.60,t. 719.8l/C_. and that 

in the septic group ".a 8013.30 .t. 1602.53/cflm. 80th 

the aseptic and soptic fluida had higher leucocyte count 

than the nor •• l fluid and thtl leucocyte eountor the 

septic .a~l.s waa the h1ghest which was cons1dered 

to be • con.tant 'a.ture by !Dany p1"evious workers 

(bardner, '950; ~lngh !All., 1983 and araini, 19 .. ). 

"-ny iJork8ra had eMphasized on the i"Portance or tot.l 

l.,cooytacount 1n joint dieordel'. (lidaJ:ran a1 &1. 1935. 

" 
MOp •• and Sau81', 1953; rurey ti. ala. 1959, and 

Raaalcriahna. 1915). V'l'latlons in the to;,.l leucocyte 



15 

count of synovial aa~lea .ay occur due to samples 

_!xed with blood during collaction (Gardner, 1950) 

or due to presence 0' pyogenic organiaas like 

strepto-and Staphylococci 1~ synovial .'fusions 

(Oralnl, 1984: and Singh .!!.I.l, 1981). The septic 

sallplea, 1n the present study, were blood tinged at 

the t1ae of collection and flO. t of th~se aSllpl •• had 

strepta-and ataphylo cocci infections which accounted 

for the elavuted levul or total leucocyte count. 

01rf8,L'~iltlal leucocyte count 0' the normal 

t141ds, In the present inve~tlgatiQn, .howed a higher 

lyllphocyte lev.,1 ..,ith a meal of 48.1 a ~ 1.51 ". Though 

the mBan value d08~ not agree wIth the values record .. 

by Tyag1 and Krlshnamurty (1912)rtnd H __ krishna (1915) 

it waS _tab11shed that theta is a higher level of 

1ymphocyte8 .rha observotiora of the degeneratad calla, 

howevur, did not .1gnl'y any speeia1 altuatl.on axcept 

the ,,"eet or ~autlne we.r and teal'. Higher •• an 
p~I'Cent.9. or neutrophi11. In the pathological tlvlda 

of the present study wae the erract or lnflamaatioo. 

R.aakl' iahna (1975) and Zaltsev (1,982) recorda" .. ch 

lowsr percent.gaof n .. tro,ml11a. ;)i.l1u lV, wide 

val'lat!:1n. in I'e.pect or IIOnocyta8 .. d lYliphocyte. 

u.". a180 ob •• r-ved which w ... in accordanCil with the 
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observation of ~a.akr18hna (1975) and Zaltaev (1982). 

In the prosent study a remarkable PQrcantage of 

unclassiried degenerated cella ware recordad In both 

septic and •• aseptic fluid. and a ... ch l"8ser 

parc."ta~. of such cell • .,ar8 al80 rBcorded In nor •• l 

fluids w:"!lch was not found to be reported by any 

worker. 

(iv) Ilach •• lcal tlndlngs:-

( a) G luco~ltlu-

Tha synovial and •• rua gluco •• lev81. of nor .. l 

ani.als .... r. recorded t.a ba .1.5 ~ 0.18 119/100.1. 

and 44.Un ~ 1.5. -.,./100.1. r"pactively and 

ar. not statiatically significant (Appan'dix 111). 

Such findlnga wa"8 .1ao r.ported by Curti •• (1964h 

Vanpelt ('914) and ft ... krlshna (1.75). $l!ghtly 

1 •••• 1' a.aunt at glucos8 In noraal .ynovlal fluid 

than aeru. a. recorded In the present .tudy 

-a".ed with the observations af aarnett !!. &1(1961 ) 

and P .... n .nd C01'nellMa (1971). The nor .. 1 

sYOGvial fluid contain. the .a. nonelectrolytlc 

constituent •• s •• ru. and genal'ally the 

d,.t"ibutio" "at.lDa I" the two '1 u Id. appro.i •• te 

ta unit.y. Glue .... howave, , oacupi£a an eno •• lou. 

position. Ita conc.,.tl'at.ton in no" .. 1 .ynovlal rluid 
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Is considerably lower than in seru. 

(Barnett.!! !.L.,. 1961) • They considered tha 

1888er level of glucose in synovial fluid wae 

due to its utilisation by joint tissues. 

Ra~arkable decr8a~. in the synovial 

glucose leva 1 in clinical Casas as cOlllpared to 

that in their serUM was observed In the pres ent 

study (Table 8) which waS atatistlcally 

( p L 0.01) Significant (Appendix Ill). This 

was the sepciflc efrect of infla •• ation which 

rendered the synovial lIellbrane Imperaabla 

to glucose. Vanpelt (1914) had a180 obaecvad 

that depending on the incr~ase in inflammation 

in ad-u It horses the .ynov ial glucose 

Concent.;;.'atlon dropped below the ailKlltaneOU8 serUM 

9 lucQse leve 1 and aven might be zero. 

In tho present Study~ aignific4nt difference 

waa not found betwe.n gluco.e lavels of seru. 

and synovial fluId In aseptic and 8 eptic groUPQ. 

The concentrations of 9 lucas. or synovial fluids 

recorded ware 11.90 ,;t 5.93 1Ig./1QO .1. in .a,.,tic 

oroup and 14.55 ~ 5;08 ~./10o.1. In septic 
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9toUP. This waS in agreement with the findings 

or Sauer (1982) who had observed 8 fall of 

glucose leval in synovial fluid upto 60 percent 

1n inflammatory joint diaeases .'1nd In aseptic 

arthritis it further dropp~d to 40 per cant of 

t.he plaslIlavalue. 

Negative eynov1al glucose content 1n ane 

case of aseptic group and one Case of septic group 

wer\, In accordance with the findings of Hopes and 

Sauer (196l) and Vanpelt (1974). who have opined 

that such condition •• Y occ~r depending on the 

magnitude of inflamMation. 

fb) Uric acldl--

The concentration at uric acid In blood ..... u. 

wer. 0.82 .t. 0.12 ~ ./100.1. in nor .. 1 anhlala, 

'.22 ~ 0.21 .;./100.1. In aseptic group and 

, .20 .:t O.OS ag ./1 OOal •. 1n 8 apt Ie group (Table a). 
Tha V~ lat 10n w.. not 8!gn if lr. ant (Append ix I"). 

Highs" a.utl ur Ie acid level in a"ect.ad Cas •• 

w •• 1" accordance w,lth the findings 0' TYlIVi. and 

"'rthy, (1977) and Pat ... a andPlohanty (19as). 
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In clinical:'Jnd normal groups the synovial 

uric acid concentrations were 0.67 ~ O.10mg/'QO~1. 

in normal. 1.30.t 0.19 rag./100 mI. in asepti.c and 

1.43 ~ 0.11 mg./100ml. in.septic gro~p (Table a). 
The uric acid eancentrationsin blood and synovial 

fluid of normal cO'1trol 9ro~p were 0.82 .:t. O.12mg./10 

and 0.67 .to 0.1 Orag -i1 00.1. respectively yhlch ""ere 

not statistically significant as per paired tt' 

teat (App6ndix VI). This agraed with the 

observations of Barnet t !!..!.!- (1961) who have also 

cbs erved' that. urea and ur Ie acid occur in the r luid 

in a s lightly lower 1:!:1Ocantr at. ion thal1 in serum. 

The ur 1e acid CQl'lcont-t' at ions in synovial 

fluid were statistically (p L 0.(1) Significant 

(Appendix V) whereaS, it was not significant in 

serum. However, there W:1S no sign!' iC81lt 

differ-Eanes in syno.i.vial ur ie acid concentration 

between aseptic and septic groups ('Table 8). 

Ur 1c acid .xc.t'etlon sho",ed a remarkable 

species dir'erence. It ia excreted in man unchange-d 

because fliln lacka thfl anzyll€.l ur!case(clirke,·et ale 

'" 
1981) but 1n II10st fla ••• ls it is converted to 



allointoin. Dukas, (1933) (cited by Pstro and 

"ohanty, 1985) had obsarvadthaL whon nueleo protein 

digestiol'l.is impaired, ur ic acid tends to be 

deposit·ad as granules 01' powd~r on specif ic10int 

art icular surr actlS causing dysfunct ion of j" i"t 

Laurence .no 8enett (1960) have stated 

t.h<lt act1valy phagocy·t.ic 18ucocytti8 pL'oduca lact 1e 

acid and this proMQtQs uratc cl'yatalll$ation as 

Ul",etss are 16$& soluble in acid tDedium. t'Io,,$ 

cryst.allisation causes more inflammation and IIJIOra 

phagocytosiS with more 1"Jetie acid prOduct.ion. 

Thus a self.f,iI'Gp,dgatlng, selt .. t.i.ulat.lng vicious 

cycle occurs. This vicious cycle promotes uric 

, acid depoaltion on joint surface causing joint. 

disorder,s and Can be aatiaated from synoVial fluid. 

'(e) Total protslru-

In the pr~sant study t.he ~ormal aynovlal 

totf11 pt'otalnw •• found to be 2 .25 ~ 0.11 g •• /100.1. 

which was ,slightly higher thart the' Indlng. 0' 
Tyagl, and K.rishn.llurthy (1974) and ria. Krishna (1915). 

lta1'iuJd va~ iattotla in "the total protein ,concanteat.lona 
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of synovial fluid were oblSe1'ved by Curtiss (1964) 

and Bauer (1982). Taking these observ~tions into 

conS idar at 10n the 811ght change obsQved in the 

present study in the control group wan consid@rsd 

physiologically ~ormal. 

In the aseptic and septic groups the .san 

values of' SYflOV ia1 total protein \J8r8 recordad 

to be 7.40 .!. 1 • eo gal. per cent 3;,d 10.55 .t. 1.02 gill. 

'Par cent (fable 9) rl,spactivaly. uhich waS s19"1-

flc.:tntly highor and uas also stntlstically (p LO.01) 

s 19n1f if ant (Append ix V 11 ). This agreed ",Ith 

the findings 0' Kopas and Bauer (1953j; Perman 

and Cornelius (1971) and Vanpelt (1974). 

and Cornellu'!l (1971) also obs8l'ved that in 

Parman 

trau.41tic3nddsganerat.lv8 joint disorders total 

synov1al protein content •• y become doubled or even 

threa fold In swore inractlQJ.a arthr Itis. 

Similarly, Vanpelt (1974) alao observed that the 

level or synovial total protein 10 CaSas 0'98\181'8 

acute infectiouaarthrit18 aay be raised even to 

thD PI' ot.in leve 1 of s .rva. 

The •• an sodiu. andPotaeesiua Cooc8f1trationa 

In t.h~ nor Mal synov 1al r luld ot the contro 1 group 
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in the present study were recorded to be 

126.30 .±. 11.84 f.q./L. and 3.90 .t. 0.31 III (q./L. 

respectively. The findings t:tgraed with the 

observations of Scholz .2t.!!.. (1983) ",ho.reportad 

that the sodium and potasaium levels were 

124 m Mol./L. and 3.90 II l'Jol/L. respectively. 

The mean lavel of sodium in synovial fluid 

of aseptic nnd septic groups "'ElDe 129.3 ±4.63m (q./l. 

and 135.50 ... 2.05 m f.Q./t.. rospectively (Table 9). -
This increase uaS not statistically Significant 

(J~pp8ndix VIII). 

Tho mean synovial Potassium values tn aseptic 

and soptic fluids \Jere 3.90 .t 0.67 .. (q./L. alld 

4.50 .:t 0.31 m E4./l. resp9ctively. Analysis of 

\lar iance showed this inc.I:ease to be not aig1l1if ie~t 

statistically (Appe'ldix IX). 

The sodiu_ level of the septic and aseptic 

fluids ..,81'9 higher than the control normal fluids. 

The pota3a lu. level of 8Sept lc and control groupe 

were the saGle I.Ihlitreas. its leVl:Il in the septic group 

was h1Qher. The sodiuM and potassiUM level 0' 
" aeptic group 1& higher than the ~8.ptlc group. 

Thi. agrelitd with the findings of ~holz .'al.(1983b) 
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yho observed highsr synoviai sodidm and potassium 

concentration in infected arthritis cases than 

non infected on~s. In ths infectad group of·cllnical 

CaS~S inv6Stigatdd in this study th~ synovial 

sodium waS 135.50 m fQ./L. where as the findings of 

:icholz (1983b) waS 137m. r-tol./L. Similarly the 

Potassium value which was recorded in this study 

was 4.50 m fA./l. and that of Scholz (198Jb) waB 

4.13m. Plal./t. In the non infected group of 

clinical caGSS the ~odiull and PotaSsiuftl levels yere 

129.3 and :3.9 m (cull. and the findings of 

acholz!!1.!.l (1983b) were 120 s. Plal./l. and 3.8t1 

Mol./L. respectively. 

The distribution or electrlyt~s in synovial 

fluid in g9nsral 1~ in accorda~ce with the laws 

gOVBrf'ling the lIIallbrane equillibr lu. (Gardner. 1950; 

rlopse and Banal'. 1953; Barnet t !1 ~l. 1961 and 

,ha'.an and Corne 11Y8, 1971). Taking the above facts 

In to consideration the alight inaiguificant 

variations 1n the aynov lal sodium and Potassium 

levels in 88sptlc and septic group. fIIay be attributed 

to variations in the perMeability of synovIal .a .. bra". 

in th~ clinical C88.~ of th& prasent study. 



CHAPTER:VI 

SUMMA~Y 



., 

T~elve casas of knee and hock joint disorders 

in bovines were investigated uith an attempt for ear ly 

and accurate diagnosis. Radiography with pathophysiological 

examination of joint fluids were fuund inevitabJ,e for 

accurate diagnosis. Radiography 0' anteroposterior and 

Latero.eoial v iaws t0g8thar provided a bet ter 

visualisation of the joint structures. Plain radiographs 

were observed to be IItore demonstrative thank arthrography 

with air or lodine liquid paraffin a8 contrast media. 

Angiography of knee joint !'sva.sled the vascular pattern. 

LeucocytosiS uaa observed in all pathological 

joint afru. iona. Signi' icant drop In glucose lDvel 

and algnif 1cant .r ielilin total protein and ur ie acid 

level of pathological slfnovial fluid was observed. On .. 

the contrary the 80diuflt end potassiu. levels of affected \ 

joint fluids did not sh;;w any variati:)n • 
. -
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Analysis 0' variance of Serum Glucose 

Normal versus affected. 
• • I 

c. 0 . 
JourcG Of 5S PIS r _. 

• -
Treatment 2 41.78 20.89 

2.06 (NS) 
Crt' or 15 151.82 '10.12 

t Fz'r • A • 

Total 17 193 .. 60 

dE 
.-,11 • r 

,.s· -Hot significant. 



,ape end Ix I I 

Analysis of variance of synovial glucose 

-

- --_._-----_. --..--.-.-._---------
!.lour os or .:is 

Treatment 2 2880.69 1440.34 

Error 15 2069.64 137.91 

• 

Total 17 4949.33 

-.... , .. 
-. Significant at 1~ level (P L 0.01) 

CO (Critical difference) 20.41 

r 

10.4.** 



Appendix III 

Analysis of variance by paired 't' test between 

Serum glucose and synovial glucose. 

Group of 

animal 

control 

Affected 

Mean of 
serum 

glucose 

44.0 

46.75 

Mean of 
synovial 
glucose 

41.5 

13.90 

l'Iean 
difference 

2.5 

32.85 

Value of 

'T t 

2.1 NS 

*11 
8.482 

-----------------------~-----------------------------

** Indicates significant at 1% level ( PL 0.01) 

NS denoted not significant. 



!.E.e!ndix 1\1 

Analysis of variance of serum uric acid 

iiormal versus affected. 

Source Of SS !IIa r 

_ .... . - . •. I • 1 • , 

Troatment 2 0.60 0.30 

0.5 
£1".r01' 15 0.93 Q.6]2 

. . - I • ........ 

Total 17 1.53 

N.~. • Not significant. 

NS 



Appendix V 

Ana lys ia of var lance of s y~ov ia 1 ur lc ac id 

Normal versus affected. 
.ow 

F~. _ I • 
I -

Source Of !)S filS r 

-
Treatment. 2 2.64 1.320 

13.6*· 
uror 15 1.46 0.097 

-
Total 1"/ 4.10 

- .1 

•• Significant at l' lavel 

CD. (Cr itical dlffGreHl(9) 1 .. 10 



Append ix V I. 

Analysis of variance by paired 'T' teat 

. between aerug. uric acid and synovial uric acid. _ '. • .' J _ • I.. ... _____ ..... 

Group of 
anima 18 

Control 

Affected 

Mean 
serum ur 1c 

acid 

0.82 

1.205 

, ':Iris l • 

tL I II 

"ean MBan 
synovial dl"er~~ce 
ur ie acid 

0.67 0.145 

'1.413 0.24 

,rijo Indicates S 19.,11' icanes at 1~ level 

H8 denotes not significant. 

value 
or 

'T' 



Appendix V I I. 
• • 

Analysis or Val: ianes or synovial total pl:ote4ta" 

Nor.a~ versus arfected. 

Source Dr 
• d ,. 

Tr&atAl8nt 2 

15 

17 

-
... S10n1' iClint at 1% level. 

CO - 4.36 

• r 

ss r 
• 

248.40 

6.27 

342.53 



!iQurcB 

-
Treatllent 

(ri·'or 

Total 

&tQPsndix \11 I I 

Analysis of variance of synovial sodium 

Normal versus affected. 

II U 

or ;is MS r 

2 316.48 158.24 

3.0 (NS) 
15 788.85 52.59 

. . • 

17 1105.33 

NS _ Denotes not. 5 19n1t' icant. 



!'Ppead ix IX. 

Analysis of variance or aynovial pot •• stu. 

Normal versus arrectad • 

-------..... . . .... . . --
Source or as ~ r 

• ____ ----I 

Treatment 2 1.56 0.79 
1 .2( NS) 

Error 15 9.83 0.65 

Total 17 11.39 

...... -
N~. Cenote. not significant. 


