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| SUMMARY

Expermintally chemically induced arthritis was
periormed using single intraaricular injection of
10 mg amphotricine B in the therapeutic value of
ezzacont ® A; Hydrocortisone and Dimethylsul-
SZxide. Significant differences were not found be-
*wesa joints treated with kenacort A and Hydro-
tumusone acetate and both drugs had destructive
£Zect on the joint. While in the joints treated with
Cumethylsulfoxide, there was no evidence of de-
- sractive effect and the joint regained its sound-

INTRODUCTION

—=gemerative joinl disease (osteoarthrilis) is the
=it of a number of different pathological pro-
,esses. The choice of treatment and its effective-

%=xs depend on the stage of the disease. The line
- # ireaument can be divided into three principles:

T - . [ . "

‘% furst principle is prevention or treatment of
f-'f‘m.if:c‘ causes,

"‘i’ % . . . .

‘22 second principle is treatment of active soft

“Ssue disease contributing to articular degenera-
via

‘L ancludes: Rest, physical therapy (Milne,
: “Z; Radker et al., 1966 and Stashak, (1978),
. ::m Izuagg (Chrisman, 1969) and hyaluronic acid

* synowvitis and capsulitis. Results are question-

able as no healing or protecive effect is seen in
degenerated cartilage (Rydell et al., 1970; Rydell
and Balaz, 1971; Swanstrom, 1969; Wigren et al.,
1978; Rose et al., 1979; Auer, 1980A; Auer and
Fackelaman, 1981 and Ginerich et al., 1981).

The use of orgotein and nonsteroidal antiinflam-
matory drugs had no positive effect on degenerat-
ed cartilage, other treatments study as mucopoly-
saccharides (PSGA) can be used to inhibit
cartilage degeneration (Kubitza, 1966, Ueno,
1973; Bach ct al., 1977; Verbruggen and Veys,
1977; Tew, 1980; Hamm et al., 1984 and Ibrahim,
1G87).

Hollander et al. (1951) introduced the intra-
articular injection of hydrocortisone in the treat-
ment of arthritis in man, Wheat (1955) used ster-
oid injections into the synovial cavities of horses
to treat various kinds of lameness. The practice
has since gained widespread use in the treatment
of traumatic and degenerative arthritis in horses
(Quinlan 1959; Murdoch and will, 1962; Van Pelt,
1963; Houdschell, 1970; Van Pelt, 1971; Mackay
and Milne, 1976; Vernimb et al., 1977; Bolbol
and Fahmy, 1980; Owen, 1980 and Genovese,
1983). Several derivatives were commonly used
for their greater pharmacological potency and
quicker onset of pain relief (Murdoch and will,
1962 and Swanstrom, 1978 A & B). However,
corticosteroids can have deleterious effects on
cartilage (Stashak 1987).
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Dimethyl sulphoxide (DMSO) was used in the
horse alone or i combination with corticosteroids
to redoce inflammation resulting from acut trauma

et al., 1965 and Kollar, 1976). The main
action of DMSO is considered 1o be the reduction
of oedema (Wood and Wood, 1975). The drug has
alsd been shown to enhance penetration of various
agents through the skin. The drug also helps with
the resdlution of soft tissue inflammation in addi-
tion W its bacteriostatic action and produces colla-
gea dissolution which may help in restoring plia-
bality to fibroses (Wood and Wood, 1975). The
drug has a definite antiarthritic effect that seems
independent of its ability to promote the absorp-
noa of corticosteroids (Gorog and Kovacs, 1975
and Gray and Goutlich, 1983).

The third principle is the weatment of cartilage de-

generalion.

This may inclede arucular cartilage curettage
{Riddle, 1970 and Ficat, 1979), ostcophytic re-
moval (Mcilwraith, 1981), radiation therapy
(Clapp et al, 1963; Dixon, 1967; Adams, 1974;
Gingerich et al. 1979 and Coventry and Scanlon,
1981) and in end stage disease, performing surgi-
cal arthrodesis (Mcilwraith, 1981 A).

The aim of this study is to compare the effect of
imtra-arucelar isjection of corticosteroids and dim-
ethylsulfoxide on chemically induced arthritis in
borses.

!
w

Anhritis was induced by injection of 10 g %
photricin B (Bowman et al., 1983) into fhe j=fi ¢
diocarpal joint, The right carpal joint was

with 5% dextrose solution was injected pots
tight carpal joint in order 10 sesve as & .

The animals were subjected 1o daily clinical efan’
ination during the entire experimental periof. ¥
diographs were made of each carpus 21 (5

of the experiment, weekly till the end of d;m
iment. Samples of synovial fluid wese
aseptically by arthrocentesis (Edwards et 2., 57
and Rose et al., 1982). The synovial fluid saonpie
were transferre to plain and EDTA capped wiis
for examination. . H

The laboratory and cytological values of the 3
vial fluid were evaluated at the time of

tesis according to VanPelt and Connor (1943, =
ochemical analysis of synovial fluid was =
through out the experimental period. Total s
(Henry, 1964), alkaline phosphatase (.

1954), glutamic oxalacetic transaminases zad g
tamic pyruvic transaminases (Reitmam =1
1957), lactic acid dehydrogenase (Amon, 1%
and lysozyme (Shugar, 1952) were measusad
addition, hyaluronic acid levels (Meyere =2 =
1960 and Tolksdof et al., 1979) was esu
Synovial samples were cultured znd
(Haupt, 1964).

Morphological and histopathological exams
of the articular cartilage, subchondral bom

i i.’
1r

MATERIAL AND METHODS j .
capsule and synovial membrance wers perizomet
- : . after euthanasia. Bone samples were Jeca =%
This study was camried out on 15 horses. The ani- . Lo gl Ok Al e -
o Gied into 3 o ed Using formic acid/HCI 10%. All seciic -
- ‘I;l!l.ccn Tmbl s | popa e stained with haematoxyline and cosin acoorang ¢
e o Tstel) Carlton et al. 1967.
) |
Cruwp 3 of ( I.du'll l:&.h Treatment | week post induction |
e hnlPn B) {Intra articular injection of) i
1
| § horses + Kenacort A BOmg weehly for 3 successive weeks |
2 § hories * ydrucortisone 125 mg weekly for 3 successive weeks |
3 § borses * Dimethylsulfornid 40% weekly for 3 successive weeks. |
17
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Compasison of cortlas strnids

hesemen of expenmentally induced anthritis was
peoed oux by wsing kenacort @ A 40 mg, Hydro-
125 mg and dimethylsulfoxid 40%
uck ot ok | 1989) weekly for three successive
ESOLTS
wewily experimental reatment for three suc-
wr woeks | week afier induction using:
Soecen A (goup 1)
|
Por cloaucal signs were characterised by marked
s the joint swelling as a result of the ann
 effect of corticosteroid. The joim
: was reduced, enabling the patient to
Sreely. The diameter of the joint was re-
@0 ws circumference with an average of
1.3 am(= 0.03). The lameness was declined
r 2ill the third injection after which it disap-
pmed. The all the signs of inflammation were
gudually diminished and disappeared after the
s apection

) gl . id
. 2" Eadusgraphs of 10 year-old horse trerated with kenacort A for three succesive wecks, showing slight periostéal

1.2. Radiological findings:

The radiological findings revealed the appearance
of a very light periosteal reaction at the distal ex-
tremity of the radius (Fig. 1). °

1.3, Synovial (luid analysis after treatment with
kenacort A:

The changs in synovial fluid in chemically in-
duced anthnitis after one week of induction as a re-
sult of kenacort A treatment are shown in Figers
(2&3). The profils of white blood cells count, red
blood cell count, hyaluronic acid, mucinous pre-
aipitation, pH, alkaline phosphatase and lympho-
cytes are identcal and exhibited highly significant
decrease in their levels (P < 0.01), while GOT,
GPT, total protein, lysozymes and lactic acid de-
hydrogenase were characterised by highly signifi-
cant increase (P < 0.01). On the other hand, neu-
tropluls, monocytes and viscosity showed no
sigmilicant changes (P > 0.05),

reaction and minor lipping of the proximal medial aspect of radiocarpal bone.  (a)

Dmrval view, (b)
Sataral view,
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Fig. 2: The changes in synovial fluid of one week chemically induced arthritls after weekly treatment with Kenacut
A, Hydrocortisone acelat and Dimethylsulfoxide 40%.
I. Viscosity 2. Mucine ppt. 3. pH. 4. Total protein 5, GOT 6. GIT 7. Alkaline phosphatase 8, Lasw
acid dehydrogenase,
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A, Hydrocortisone acelat and Dimethylsulfoxide 40%,

Fig 3 Tt changes io synovial fluid of one week chemically Induced arthritis after weekly treatment with Kenacort

I Lyssayme 2. Hyaluroaic acid. 3. WBCs. 4, RECs. 5§ Lymphocyte 6. Neutrophile 7. Monocyte.
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Fig 4 Dot awvity of 4 horse after trestment with kenacort A for 3 successive weeks. Note yellowish discsdon
tos of bastor and erwaon of the articular surface.
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The macrescopical examization of the joint Cavity
| ealed thickeniag of the sysovial membrane
became rough, soft aad frying with marked blister

d nicer formation (Fig 4).

secdematces (Fig. §) The surface of the articular
ama secsasis of its canilagiaces tissee. Different
| degeaerative chaages incladiag mysomatoss, hy-
" grupye or secrobiotic chaages of choadrocytes
- wege present. Some chosdrocytes appeared ghost
| sr simaked with pykaotic or karyorrhetic euclei.
| fibrilianion of the byalise materix was marked
" wati cym foemadion (Fig 6).

F 2.t Chnical findiags:
I
! The cimeai $:23 were characterised by redaction

| her Mt (T2 Vol A2 Ne 111998

gz 60 Artcslar serface, after treatment with heaacert A
- farvow aod Oheillution of the matris (2 arvew). HAE v 1000

of lameness and pain enabling the patient 1o move
frecly. The joint diameter wa reduced 10 reach 1.4
+ 003 cm. The sigas of inflammation were de-
creased and returned 1o normal condition afier the
third izjection.

22 Radiological findings:

The radiological examination revealed the appear-
ance of shight periosteal reaction on the distal ex-
tnmity of the radivs and carpo-ulnar bone.

23. syrovial fleid analysis after treatment with
hydrocortisone acetate:

The changes in synovial fluid in experimentally
arthritis after one week of induction as a result of
hydrocortisone treatment are shown in Figs.
(24&3). Highly sigaificant decrease (P < 0.01) in
levels of hyaluronic acid, WBCs. , RBCs. muci-
mous precipitation, pH alkaline phosphatase and
lymphocytes was recorded. While the levels of

- GOT, GPT, iotal protein, lIysozymes and lactic

acid dehydrogenase were highly sigmificantly in-
creased. (P < 0.01). Oa the other hand, nevtroph-
ils, moaocytes and viscosity showed no significant

Poel of Sciem Cong, 7acVet Med Caivs Unie, 1
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Fig. 7: Jeint cavity after treatment with hydrococtisane  Fig. 3: Synovial membraae of 2a arthritis affer treatmax

for 3 ive weeks. Note ion, su- -mn«mmmqﬁ
puﬁ:ﬂm l‘yi[,lﬁurmw:a" ervsion of lial lining with intensive inflammatar =il immil
the articalsr surface. tion. (H & E A x 100, B x 404].
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' #gm (P » 0.05).

4. Histopathological changes:

\ acrascopical examination of the joint cavity
>wd thickening of the synovial membrane with
marked discoloration. The cartilage surface be-
kwme roagh, lost its normal luster and consistency
and became yellowish, Superficial (rying with
sz formation and erosion were seen on the ar-
soudar surface. The subchondral bone was ex-
posed (Fig. 7). microscopical examination of the
‘mvmonial membrane revealed that there were areas
"ot swatification fo the lining epithelium and focal
| cegdema. Intensive inflammatory cell aggregation
saclading neutrophils, the blood vessels appeared
[ SR narow lumen and occasionally hyalinzed.
' Dyituse fibroblastic proliferation in the underlying
sommective tissue was also detected. The synovial
| wills were very short and slightly oedematous (Fig.
| 61

| The microscopical examination of the articular
| cariliage revealed that the surface was irregular
i wowing multiple erosions associated with necro-
' sis of canilaginous tisve. The chondrocytes

showed different degenerative changes, specially

——y——————

e R "_.r—m-w_ﬂr,‘._

Fig V0. Articular surlace one week after ln-iutlhu of
arthrithy alter weekly treatment with hydrocor.
tisone pcetate for three successive weehs, Note
ssdtiphe eroglons and necrois of cartilagenons

© tlsee. (HEE x 100),

Yoy Mrd S Ghza Vol 42,No.1(1994)
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those present near the surface (tangential zone) or

at the junction with aubchondral bone. Some
chondocytes appeared shrink with pyknotie nuclei
or even had ghost like appearance. Those chon-
drocytes showed either myxomatous and/or hydro-
pic degeneration. Many chondrocytes aggregated
to from cell nests in which 4-5 chondrocytes were
located in one lacunae. The lacunae which con-
tained necrosed or degenerated chondrocytes ap-
peared wide and containing cosinophilic threads.
The interstitial hyaline substance showed fibrilla- |,
tion with multiple cyst formation (Fig. 9 & 10). |
3. Rimethylsulfoxide 40% weckly (group 3):
3.1. Clinical findings: ;
|
The clinical finding were characterised by matked
decrease in pain and siffiness of the joint, The ani-
mal could move freely. The diameter of the joint
was reduced with an average of about 0.25£0.03
cm. The lameness was gradually improved after
the first injection and completely disappeared after
the 2nd and 3pd injections. The hotness of the joint
was decreased and returned to its normal condi-
tion,

Fig. 11: Joint cavity after weekly treatment with dime-
thylsulfoxide 40% for three successive weeks,
Note normal appearance of joint cavity,
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3.2. Radiological ficdings:

No evidence of the radiographic changes was ob-
served.

3.3. Synovial fluid analysis:

The changes in synovial fluid in experimentally
induced arthritis after one week of induction as a
result of weekly dimethylsulfoxide 40% treatment
are shown in Figer (2&3). There were no signifi-
cant changes (P > 0.05) in hyaluronic acid, viscos-
ity and lymphocytes. On the other hand, there was
a highly significant increase (P < 0.01) in muci-
nous precipitation and pH; while there was a high-
ly significant decrease (P < 0.01) in total protein,
GOT, GPT, alkaline phosphatase, lactic acid de-
hydrogenease, lysozymes, WBCs. and TBCs. Sig-

nificant increase (P < 0.05) in sesteophi
also recorded,

3.4, Histopathological changes:

The mactoscopical examination feveaied
dence of any changes in the sypovial messy
and articular cantilage (Fig. 11).

The microscopical examinativn revealed G
synovial membrane was lined with ose Y
cuboidal epithelial cells. No pathologica da
could be detected (Fig. 12). While the cartiop
amination revealed individual degenerated o
The matrix was apparently normal (Fig. 17,

Fig. 12: Synovial membrane after weekly treatment with dimethylsulfoxide 40% for three successive weeks- v
mal synovial membrane appearance. (N&E A x 40. B x 100, C x 400),

154
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Comparison of corlicoatenaids

Fig. 13: Articular cartilage after weekly treatment with dimethylsulloxide 40% for
three succesive weeks Note normal appearance of articular cartilage. (H & E

Ax40B x 100).
DISCUSSION

The effect of various drugs used for treatment of
arthritis after chemically (Ampho triane B in-
duced degenerative arthritis was compared.

The effect of kenacort A® (group 1) and hydro-
corusone acetate (group 2) by intra-articular in-
jzcuion one week after induction of arthritis (acute
mflammalory phase) was evaluated over three
successive weeks. It was found a marked decrease
i lameness, joint stiffness and diameter while
synovial fluid analysis demonstrated a reduction
i& smucinous precipitation, pH, lysozyme, hyalu-
romic acid levels, white blood corpuscle, red
bicod corpuscle, neutrophils and monocyte dount

Vet.Med J.,Giza.Vol.42 No.1(1994)

Proe.3 ad. Selen (‘,’aq.,?m'&’at‘?ﬂd.@tho Unie.

_and an increase in total protein, GOT, GPT, alka-

line phosphatase and LDH levels when compared
with the right carpal joint (control negative
group). This result could be due to the antiinflam-
matory effect of corticosteroid therapy as previ-
ously reported by Wheat (1955); Salter et al.
(1967); O'Connor (1968); Van Pelt and Riley
(1969B); Roach et al. (1975); Owen (1980) and
Shehab (1988). Radiologically, a very light osteo-
phytic reactions at the distal extremity of the radi-
us was recorded. This can interpreted as a result
of destructive effect of both kenacort A and hy-
drocortisone acetae as reported by Owen (1980) |
and Whehab (1988).

The histopathological examination revealed thin-
ing of cartilage, loss of elasticity, fibrillation, cyst

185
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formation, fissunng, wioeratron and degenerated
chondracyte which resulted (rom catabolic effect
of conuone (Owen, 1980; Vernimb et al, 1977

and Hopes, 1972

Bowas obviows (hat avtisone cahanced degencras
tive dowase Jeadiag 10 appearance of histopatho-
bogaal prctare of poant treated with kemacort A and
bydrocortisone acetate after 4 weeks 10 be memic
with pecture of jount in which chemically has been
aduced after § weeks without treatment (charcot
yount) (Sehion et al. (1953); Ebadi ct al. (1966);
Mastis and Conger (1966 A&B); Riberio et al.
©1908), Kopta and Blosser (1969); Houdschell,
(1970), Beatly et al. (1975); Roach et al,, (1975);
Jacoby, (1976); Mackay and Miloe (1976); Silber-
mas o al, (1977), Wang et al. (1977); Ishikawal,
(197%); Balbol and Fabmy (1980); Owen, (1980);
Woght and Ramos (19890), Gray and Gotllieb
(1983 and sidberberg ot al., (1986).

On the other band after wreatment with dimethyl-
selfonsd S0%, there was marked decrease in lame-
sess, joum sufness, duameter of joint and no evi-
deace of perosical reacuon as well as the synovial
asalyses inchcated that all parameters were re-
wraed back to normal values as compared o neg-
ative conwrols Thus could be interpreted as a result
of spueflammatory acuon coa synovial mem-
brance and ns cffect ip healing process as con-

fLrmed by ustopathological findings.

Alier dumethy lsulfond $0% veaument, the cartil-
agr restoted 18 pormal structure. Dimethylsulfox-
12 4U% scems o be the drug of choice for treat-
meni of synovits and actee isflammatory phase of
Scgencrative arthints Thas was suppornted by the
work 16 chrome muscelosheletal conditons such
as coronuc osteuarthnus and degencrauve disc dis-
caes 10 hemans (Demous et al , 1947; Joha et al,
1907, Pasl, 1967 aud Sianberg, 1967) which have
seca Ueated wilh dimethylsulfuaide in chinical
wals and good resulis were seen 1o actule condi-
Loms

11 scems 1o be used in weekly interval with con-
cemiration 40K 1w give best resulis. DMSO which
% oeen previously used as an analgesic drug
Asp 1954 and Brayton, 1956), it scems W has a

Puwel sd Scien Cong, 786Vl Caino Unio,

|
great elfect on prevention of cartilage degenes,
tion, The parameters of aynovial analysis wh
teturned back 1o normal may be attributed ta o
antiinflammatory effed, It was clear that DMSg
has a marked antinflammation effect since the gy
rameters of synovial analysis responded quite wef
to the drug and regained normality in shorter durs
tion when compared with corticosteroids. This as
tinflammatory effect may be attributed to suppr.
sion of prostaglandine and prevention o
depolymerization of hyaluronic acid by oxypa
derive free radical (Greenwald et al., 1976; fox, &
and Greenwald, 1984). In addition to reduce cats
olism (Hill, 1983) and edema (Ticgland and Saun.
no, 167 and Ward et al., 1967). The prevention «f
osteophyte reaction may be attribute to its capacy,
in reduction of soft tissue mineralization (Dema

et al., 1967; John et al., 1967; Parson et al, 1"
and Tiegland and Surino 1967).
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