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AMMARY

:hxs'-unully chemically induced arthritis was
- r-wd using single intraarticular injection of
»2 amphotricine B in left radiocarpal joint of
»orses and 5 don keys. These animals were di-
4 1nt0 3 groups to discuss the therapeutic val-
-+ &ifferent concentrations of Dimethylsulfox-
- 3ad the effect of 40% dimethylsulfoxide on
crent stages of chemically induced arthritis. It
_2end the the use of Dimethylsulfoxide 40%
_caly for three successive weeks after one week
=2uction was the best concentration for treat-
-2t of that condition. Dimethylsulfoxide 40%
,ilv was mainly effective in the treatment of
- 2 dezenerative stage.

NTRODUCTION

wczue arthropathies are a major cause of equine
(Mcllwraith, 1981 A). Infammation
=z the joint induces increased metabolic activ-

;:J vascular permeability of the synovial
=:=trane resulting in effusion and changes in
:;-131 fluid composition (Mcllwraith, 1981 A
sd CI)nc 1987). The development of inta-

_____

3500 uflyosomal enzymes, free radical oxides
-;..‘L.I'OXIdC anions (Mcllwraith, 1981 A & B
221552 and Clyne, 1987).

-
-
- i nad

ylsulfoxide (DMSO) has been demonstrat-
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ed to be an effective antiinflammatory analgesic
and enzyme activato/inhibitor (Alsup, 1984 and
Brayton, 1986). It is a very simple compound that
has stimulated much controversy in the scientific
and popular literature. It is a clear, colourless to
yellow liquid that freezes at 18.5°C. It is a dipolar,
aprotic, highly hygroscopic solvent (MacGregor,
1967; David, 1972; Kharasch et al. 1983 and
Windholz, 1983). The dipolar nucleophilic char-
acter of the molecule is due to the available free
electron pairs at the sulfur and oxygen terminals
(Rammler et al., 1967; MacGregor, 1967; David,
1972 and kharasch et al., 1983). Many biological
barries (lipoprotein membranes) are readily

permeable to DMSO and not appreciably altered
or demaged by dimethylsulfoxid's passage
(MacGregor, 1967; David, 1972; Jacob et al,,
1983 and Kharasch et al., 1983). The cellular tox-
icﬂy is relatively low (Lovelock et al., 1959). A
90% dlmethylsulfoxld is available in gcl or liquid
form; it is indicated for use in acute swelling due
to trauma in horses, it should be applied only topi-
cal (Diamond Laboratories). A 50% dimethylsul-
foxid solution may be administered by direct in-
travesicular instillation only in the treatment of
interstitial cystis (A.M.A. Department of Drugs,
1980). As a result of its soothing effect and the
promotion of rapid healing of mnor burns as well
as relieving of pain and swelling of other injuries,
research on DMSO for other biological and medi-
cal applications was stimulated. Robert hereschler
of the crown Zellerbach Paper company, and
Stanly Jacob of the University of Oregon medicial
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School were strong proponents of the early studies
of DMSO as a therapeutic agent (Leake, 1967,
Leake, 1975; Bentfeld et al., 1975 and Doughlass
et al., 1983). Some researchs revealed that DMSO
inhibits or stimulates enzymes in vitro and in vivo
(Mallach, 1967; Monder, 1967; Ralmmler et al.,
1967; Sams, 1967; Perlman et al., 1968 and Sawa-
da et al., 1975). In vitro, at different concentra-
tions and at different hydrogen ion concentrations,
DMSO may have opposite effects on enzyme ac-
tivity (Mallach, 1967; Monder, 1967 and Ramm-
ler, 1967).

DMSO probably exerts its primary effect by re-
versibly altering protein configuration (Diamond
Laboratories). It may (Tiegland et al., 1967 and
Ward et al., 1967) or may not (Ashly, 1967) re-
duce inflammation and oedema in ecperimental
models. In clinical situation, an antiinflammatory
benefit from DMSO therapy is reported with acute
musculoskeletal injuries (Rosenbaum et al., 1965
A & B; Brown, 1967; Demos et al., 1967; Gold-
man, 1967; John et al.,, 1967; Knowles, 1967,
Steinberg, 1967; Averkin et al., 1975 Dubinsky et
al.,, 1975; Brown, 1982; Grant, 1982 and Reed,
1983 A & B). In chronic inflammatory condi-
tions, results are less consistently achieved, some
successes are reported with rheumatic diseases
(Matsumoto, 1967; Zuckner et al., 1967; Gorog et
al.,, 1975; Jimenez et al., 1982; Scott et al., 1983
and Scheinberg et al., 1984) and in chronic arthri-
tis (Blumenthal et al., 1967; Demos et al., 1967,
John et al., 1967; Paul, 1967; Gorog et al., 1975
and Brown, 1982). Application of DMSO over
acute sprains, strains, bursitis and their associated
soft tissue swellings and haematomas relieves pain
and swelling and improves function fo the affect-
ed part of the body more rapidly than do conven-

tional mode of therapy, according to clinica
vestigations on humans (Rosenbaum et al,, 15.-,
Blumenthal et al., 1967; Brown, 1967; Dcrngh
al., 1967; Goldman, 1967; John et al., 1967 s;},
berg, 1967; Dubinsky et al., 1975 and Blr“,
1982) dogs (Knowles, 1967; Avcrkm et al,, lr,-.
and Jacob et al., 1982) and horses (Dlamondj
boralories, L.evesquc 1967; Tiegland et al., 1%,
and Grant, 1982). The primary mcchamsm !
DMSO's acute antinflamatory effect is proba;
radical scavenging (Szmant, 1967; Torre, ]9.‘1'
Kharach et al., 1983; Repine et al., 1983 and j,
senblum, 1983) This may conlnbute to 1,
maintenace of microcirculation which reduces
sue damage in inflammation (Ward et al., 195
Gorog et al., 1975; Torre, 1983 and Roscnbl“
1983). DMSO medlalcd effects on the immune,
sponse may also contribute to its antiinflamma
effect. Investigators have reported inhibition of j;,
flammatory cell migration (Antony et al., 1983
modulation of cell mediated immunorespons
(Bartfeld et al., 1975) inhibition of antiboey pr
duction (Pestronk et al., 1980) and inhibition of .
broblast proliferation which could be importantj;
chronic conditions (Tiegland et al., 1967 and Be:.
liner et al., 1967).

DMSO's therapeutic properities and intra-articulz
effect are understood only incompletley. Well é.
signed experimental studies of DMSO's medicd
and therapeutic effects are desperately needed
provide the necessary information.

MATERIAL AND METHODS

This study was carried out on 20 horses and 5 doz-
keys. The animals were clasified into 5 gorups &
follows:

| Number

lG;‘::p :n?s:uls (nr:;::;'li:;: B) Treatment

! 1 | 5 horses + DMSO* 40% weekly for 3 successive weeks after one week of induction.
5 2 | 5horses + DMSO* 40% daily for 3 successive days after one week of induction.

| 3 5 horses + DMSO* 20% daily for 7 successive days alter one week of induction.

, 4 | 5 horses + DMSO* 40% weekly for 3 successive weeks alter 3 weeks of induction.

} 5 | 5 horses + DMSO* 40% weekly for 3 successive weels afler 4 weeks of induction.

DMSO® = dimethylsulfoxide

b
L]
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vt induced by injecting 10 mg amphotricin

& (Bowman et al., 1983) into the left radiocarpal
wol S9 dentrose solution was injected into the
ghtcarpal joint in order to serve as control,

1%¢ animals were subjected to daily clinical ex-
smmation during the entire experimental period.
Radhographs were made of each carpus at the be-
g of the experiment, weekly interval and imme-
Sately before euthanasia. Synovial analysis was
performed weekly till the end of the experiment.
Samples of synovial fluidwere obtained aseptical-
v ™ arthrocenteis (Edwards et al., 1977 and Rose
st al, 1982). The synovial fluid samples were
wansferred to plain and EDTA capped vials for
cwanunation. The laboratory and cytological val-
wes of the synovial fluid were evaluated at the
sme of arthrocentesis according to VanPelt and
Coanor (1963). Biochemical analysis of synovial
uid was carried throughout the experimental pe-
nod. Total protein (Henry, 1964) akaline phospha-
use (Sommer, 1954), glutamic oxalacetic transa-
mnases and glutamic pyruvic transaminases
(Reitman et al., 1975), lactic acid dehydrogenase
(Anon, 1970), and lysozyme (Shuger, 1952) were
measured. In addition, hyaluronic acid levels
(Meyere et al., 1960 and Tolksdorf et al., 1979)
was estimated. Synovial samples were cultured
and examined (Haupt, 1964).

Morphological and histopathological examination
of the articular cartilage, subchondral bone, joint
capsule and synovial membrane were performed
after euthanasia. Bone sampels were decalcified
ssing formic acid/HCl 10%. All sections were
. suained with haematoxyline and eosin according to
' Carlton et al., 1967.

Treatment of experimentally induced arthritis was
carried out by using DMSO 40% weekly for three
successive weeks, 40% daily for three successive
days, 20% daily for seven successive days
Mostafa, 1993) after one week of induction. Also
wsing DMSO 40% for three successive weeks af-
tes threee and four weeks of induction.

A. Experimental treatment of induced arthritis us-

ing dimethylsulfoxide with different concentra-
tions one week after induction:

¥et Med.J,.Gl1za.Vol.42,No. 1(1994)

A.l.  Dimethylsulfoxide 40% weekly (group 1):
A.1.1. Clinicalfindings:

The clinical findings were characterised by
marked decrease in pain and stiffness of the joint,
the animal could move freely. The diameter of the
joint was reduced with an average of about
0.2520.03cm. The lameness was gradually im-
proved after the first injection and completely dis-
appeared after the 2nd and 3rd injections. The hot-
ness of the joint was decreased and returned to its
normal condition.

A.1.2. Radiological findings:

No evidence of radiographic changes were ob-
served.

A.1.2. 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 Figures (1&2). There were no signif-
icant changes in hyaluronic acid (P > 0.03), vis-
cosity (P > 0.05) and lymphocytes (P < 0.05). On
the other hand, there was a highly significant in-
crease in mucinous precipitation (P < 0.01) and
pH (P < 0.01); while there was a highly significant
decrease in total protein (P < 0.01), GOT (P <
0.01), GPT (P < 0.01), alkaline phosphatase (P <
0.01), lactic acid dehydrogenease (P < 0.01), lyso-
zymes (P < 0.01), WBCs. (P < 0.01) and RBCs. (P
< 0.01). Significant increase in neutrophils (P <
0.05) was recorded.

A.1.4. Histopathological changes:

The macroscopical examination revealed no evi-
dence of any changes in the synovial membran-
ceand articular cartilage (Fig. 3).

The microscopical examination revealed that the
synovial membrane was lined with one layer of
cuboidal epithelial cell. No pathological changes
could be detected (Fig. 4). While the cartilage ex-
amination revealed individual degenerated cells.
The matrix was apparently normal (Fig. 5).
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Fig. 1: The changes in synovial Nuid of one week chemically induced arthritis after weekly treatment with Dime-
7 (hylsulfoxide 40%.

L. Viscosity 2.Mucineppt. 3.pH. 4.Total protein 5.GOT 6.GPT 7. Alkaline phosphatase 8. Lacic
acid dehydrogenase.
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Fig. 3: Joint cavity of after weekly treatment 40% for three successive weeks. Note normal appearance of js
cavity.

S
L
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Fig. 4: Synovial membrane after weekly treatment with dimethylsulfoxide 40% for three successive weeks. N
normal synovial membrane appearance. (I & E) A x 40, B x 100, C x 400.
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Fig. 5: Articular cartilage after weekly treatment with dimethylsulfoxide 40% for
three succesive weeks Note normal appearance of articular cartilage. (H & E

A x40 B x 100).

_A 2. Dimethylsulfoxide 40% daily for three suc-
cessive days (group 2):

There was marked reduction in pain and stiffness
of joint enabling the animal to move freely. The
diameter of the joint was reduced with an average
of 0.24cm = 0.03. Synovial distension was de-
creased as well as lameness which declined after
the first injection and compleltely disappeared af-
tzr the third one. The hotness of the joint was de-
creased and returned to normal temperature.

A.2.2. Radiological firdings:

No evidence of the radiological changes was ob-
served.

A.2.3. Synovial fluid analysis:

The changes in synovial fluid in experimentally
induced arthritis after one week of induction as a

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

Proe3 ad. Seien. Cong,FacVetMed. ,Caivo Unie. =~

result of daily DMSO 40% treatment are shown in
Figures ( 6 & 7). The recorded changes are rela-
tive to the first week value after chemical induc-
tion of arthritis. The profiles of total protein, GOT,
GPT, Lysozymes, alkaline phosphatase, lactic acid
dehydrogenase and RBCs. exhibited highly signif-
icant decrease (P < 0.01), while the changes in
mucinous precipitation, pH and monocytes levels
were highly significantly increased (P < 0.01). On
the other hand, insignificant changes could be de-
tected in viscosity, WBCs., lymphocytes, neutro-
philes and hyaluronic acid (P > 0.03).

A.2.4. Histopathological changes:

No evidence of any macrosopical changes of the
synovial membrane and articular cartilage could
be observed (Fig. 8).

Microscopically, no evidence of inflammatory
changes in synovial membrane could be detected

227
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The changes in synovial fluid of one week chemically induced arthritis after weekly treatment with Dime’

thylsulfoxide 40%.

Fig. 6

1. Viscosity 2. Mucine ppt. 3. pH.

acid dehydrogenase.

4. Totzl protein 5. GOT 6. GPT 7. Alkaline phosphatase 8. Laci¢
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and it regained its normal appearance (Fig. 9). The  tle chondrocytic degencration or even ne;:ros_is_
examination of the articular cartilage revealed in-  The chondrocytes appeared to be irregularly dii
dividual degenerated chondrocytes. There was lit-  tributed. The matrix was apparently normg

Fig. 8: Joint cavity of after daily treatment with dimethylsulfexide 40% for three successive days. Note norma
appearance of joint cavity.

Fig. 9: Synovial membrane in joint after daily treatment with dimethylsulfoxide 40% for three successive Ja
Note normal appearance of synovial membrance , (Il & E x 100).
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(Fig. 10).

A.3. Dimethylsulfoxide 20% daily for seven suc-
cessive days (group 3):

A_3.1. Clinical findings:

In the first three injections, there were no marked
changes in the synovial effusion. The pain was re-
duced in its degree. After that and till the seventh
imjection, there was a marked decrease in pain and
suffness of the joint completely disappeared and
the animal stepped normally. The diameter of the
soint was reduced in its circumference with an av-
2rage of about 0.05 cm + 0.03. The hotness of the
;oint was declined and returned to its normal tem-
peTature.

A 32 Radiological findings:

o evidence of radiological changes on the carpal

bones.

_"& 10: Articular cartilage in joint after dayily treat-

ment with dimethylsulfoxide 40% for three

days, Note individual cell degeneration. (H & E
x 100).

Proe3 sd. Sclen. Cong.,Fac Vet M el Caino Unio.

A.3.3. Synovial fluid analysis:

The changes in synovial fluid in experimentally
induced arthritis after one week of induction us-
ing daily DMSO 20% treatment are shown in Fig-
ures (11 & 12). The following recorded changes
are relative to the first week values after chemical
induction of arthritis. Total protein, GOT, GPT,
Lysozyme, alkaline phosphatase, lactic acid dehy-
drogenase and RBCs. were exhibited highly sig-
nificant decrease (P < 0.01). While the changes in
mucinous precipitation, pH and monocytes levels
were highly significantly increased (P < 0.01). On
the other hand insignificant changes in viscosity,
WBCs, lymphocytes, neutrophils and hyaluronic
acid (P < 0.05) were observed.

A.3.4. Histopathological changes:

No evidence of any macroscopical changes of the
synovial membrance and articular cartilage (Fig.
13) were seen.

Microscopical examination of the synovial mem-
brane revealed that it was lined with one layer of
cuboidal epithelial cells. The connective tissue
core showed increased vascularization and infil-
trated with round cells (Fig. 14). There were scat-
tered degenerated chondrocytes. Some of them
had a ghost like appearance. The matrix was ap-
parently normal (Fig. 15).

B.Experimental treatment of different arthritic
phases:

According to the previously recorded data on the
effect of different concentrations and application
time of DMSO on chemically induced arthritic
joint, we chose the best concentration and duration
to evaluate their effect on the different stage of ar-
thritis.

B.1. Experimental treatment after three weeks of
induction (group 4):

B.1.1. Clinical findings:

The results were characterised by a marked de-
crease in lameness and stiffiness of the joint which

231
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Fig. 11: The changes in synovial fluid of one week chemically induced arthritis after daily treatment with Dim<
thylsulfoxide 20 %.
I. Viscosity 2. Mucine ppt. 3. pH. 4.Total protein 5. GOT 6.GPT 7. Alkaline phosphatase 8. Laci
acid dehydrogenase.
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Fiz. 12: The changes in synovial Nuid of one week chemically induced arthritis after weekly treatment with Dime-

thylsulfoxide 20%. )
I. Lysozyme 2, Hyaluronic acid. 3. WBCs. 4.RBCs. S.Lymphocyte 6. Neutrophile 7. Monocyte.
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Fig. 13: Joint cavity after daily treatment with dimethyl-
sulfoxide 20% daily for seven days. Note normal
appearance of the joint cavity.

Fig. 15 Articular cartilage after dayily treat==
dimethylsulfoxide 20% for seven d.::;
scattered indicidual degenerated cBes”
(H & E x 100).

VA,

[

Fig. 14: Synovial membrane after daily treatment witl dimethylsulloxide 20% for seven days. Note -
appearance of synovial membrance . (1) & E x 100),
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Fgabiod the aaimals (o move fieely. The synovial
L etfwsadn of the joint bacame scamly as well as the
Cwedd eocumiference was decreased with an aver-
S agd O about 0.5 ¢m = 0.03, The hotness of the
“ et was decliped as returned 10 its normal tem-
[r:}a.‘we.. s O

1+ 2 Radiglogical findings:
uu '.:.b_.é_gc; could be detected.
'81.3: Sypovial Ouid knalysis:

f.‘;.k_éiangu n the synovial {luid in chemically in-
| moed Mthatis after three wekks of induction as a
skt of weekly DMSO 40% catment are showin
‘figs {18 & 17). The following recorded changes
" w2 peistive 1o the first week values after chemical
| @asction of arthatis. A highly significan increase
' e levels of the hyalurenic acid, mucinous pre-
. Zpatation and pH (P < 0.01), a highly significant
“crease in total protein, lysozyme, GOT, GPT,
retaline p atase, WBCs, RBCs and neutro-
L dules (P < 0.01) and significant decrease in mon-
Paevtes (P < 0.05) were recorded. On the other
! y3ad. wnsignificant changes in viscosity and lym-
s pocytes (P > 0.05) were detected. -

et i b
L3 1.4 Histopatholobical changes:
t ; X :

%o evidence of any mactosopical changes of the
Lspacy sl membrane and the articular cartilage

‘#ce seen (Fig 18).

4 : -z . "

| Mecruscopical examination of the synovial mem-
i hezae revealed that it was lined with cuboidal epi-
halial cells (Fig. 19). Individually degerated

hoadrocyies were detected. The matrix appeared

t astly normal with slight fibrillation of the tan-
! geatial zone (Fig. 20).
B b

‘B2 Fxper 1 weeks of in-

E'_.a'c_! el }Gi'za'.i?ui-.l'z.ﬂé 11994)

L

B < g T  Ewaluation of the effects

The tesults were characierised by reduction of the
pain and stilfness of the joint. The lameness as
well as the hotness of the joint were declined, The
diameter of the joint was reduced in its circumfer-
ence with an average of about 0.6 ¢cm = 0.03 as a
results of decreased synovial effusion,

B.2.2. Radiological findings:

The radiographic examination revealed no chang-
¢S,

B.2.3. Synovial fluid analysis:

The changes in synovial fluid in chemically in-
duced arthritis after 4 weeks of induction as a re-
sult of weekly DMSO 40% treatment are shown in
Figures (16 & 17). The recorded changes changes
are relaive to the first week values after chemical
induction of arthritis. A high significant decrease
in the levels of total protein, GOT, alkaline phos-
phatase, WBCs., RBCs. and monocytes (P < 0.01)
were recorded. A high significant increase in mu.-
cinous precipitation and pH (P < 0.01); signilicam
increase in viscosity (P < 0,05); significant decrase
in lysozyme (P< 0.05) and no significant changes
in hyaluronic acid (P > 0,05) could be detected.

B.2.4. listopathological changes:

The macroscopical examination of the joint re-
vealed blister formation of the articular cantilage
of the articular cantilaged of the distal extremity of
the radius with discoloraion of articualr surface
(Fig. 21).

Microscopical exmaination of the synovial mem-
brane revealed no signifcant pathological changes
(Fig. 22), while examination of the articular cartil-
age revealed different degenerative changes of
chondrocytes in the tangential zone and transitions
al zone. The matrix appeared sightly [fibrillated
(Fig.23).
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Fig. 18: Joint cavity in daily with three weeks chemi-
cally induced arthritis after weekly treatment
with dimethylsulfoxide 40% daily for three
weeks. Note normal appear-ance of cavity.

Ay J i :.‘ - i . ot b .‘1 : l.
SN St el AR CVHRIED: A g
Fig. 19: Synovial membrane after in joint with three weeks chemically induced arthritis after weekly v

ment with dimethylsulfoxide 40% for three weeks. Note normal appearance of synovial membra

(H & EAX 40 BX 100 C X 400),

2 ted.J. Giza.Vol.42. No 1i1¥
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2% Articular cartilage in joint with three weeks chemically induced arthritis after weekly treatment with
Qimethylsulfoxide 40% for three weeks Note individual chondrocyte degeneration . (H & E A X 40
BX 100 C X 400).

¥

N 20: Jeias cavity alter weekly treatment with dimethylsulfoxide 20% for three weeks. Note discolouration of
i the articular surface with blister formation.
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. Fig 22 Synovial mebrane fn joint with four weeks chenically induced srihritis after weekly treatmmest o
dimethylsulfoxide 40% for three weeks Note normal sppearance of the synovial membrane (01 &1
AX40BX 100). -
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ﬁu wee chly lt_ealmt‘nl with dimethylsulfoxid 40%
#a three successive weeks (gorup 1) lead to
arked decrease in lameness, joint stifness, diam-
et of joint and no evidence of peristeal reaction
s well as the synovial analysis indicated that all
essameters were returned back (o normal values as

sapared to negative controls. This could be in-
taspteted as a result of the antiinflammatory action
& DUSO on synovial membrane and its effect in
aling process as confirmed by histopathological
Sings where the cartilage restored its normal
pacture. Dimethylsulfoxide 40% seems to be the
#ug of choice for treatment of synoviltis and acute
wfzmmatory phase of degenerative arthritis. This
was suppotted by the work on chronic musculos-
‘ezl conditions such as chronic osteoarthritis
gad depencrative disc diseases in humans (Demos
L 2l 1967; John et al., 1967; Paul, 1967 and
- Semieberg, 1967) which ‘have been treated with
" gimmcshyisulfoxide in chinical trials and with good
iﬁcﬂs were seen in acute conditions.

TL daily inection of DMSO 40% for 3 successive
2ays {Froup 2) and DMSO 20%) for 7 successive
“davs {Group 3) revealed that there was a mine-
 mann zmtogmsswc changes of chondrocytes in the
“wanziuonal zope in first couccnlrauon which ex-
“s=ded 10 includ tandinetal zone in the second con-
ewzation. The variation in the picute may be re-
Jei=8 1o the concenation of the compound and

-hnpaicy of i Illjﬂ:llﬂl'l

iamm to be used in weekly interval with con-
: 100 40% to give the best results. DMSO
\wiich Bas been previously used as an analgesic
“reg (Alsep, 1984 and Braymn, 1986) seemed to
e & great effect on prevention of cartilage degen-
yatiua. The parameter of synovial analysis which
setwmed back 50 normal may be atiributed 1o its
Eﬁurﬁmfmlmy effecs gbby suppresion of pros-
‘riandine sad prevention of depolymerization of
riﬁulumﬂc acid. by oxygen derive free radical
k-mwald et al., 1976; fox, 83 and Greenwald,
L W83 In addmnn to reduce catabolism (Hill,
%3 snd edema (Tiegland and saurino, 1967 and
Wats e, 1967) The prevention of osicophyte
r Beston rnay be atiributed 10 its capacity in reduc-
o of wfl tissue mineralization (Demos et al.,

TG ) O Vol 42,No. 11 1994)

m-i'f’""."- R T T T— Y}
" U -
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Eaaluation of the effects

1967; John et al., 1967; Parson et al., and Tiegland
and Saurino 1967).

The results of gorup 4 & 5 were amied Lo find out
the maximum effect of DMSQ in treatment of ar-
thritic joint in relation to the duration of degenera-
tion. It was cleared that the intraarticular injection
of DMSO 40% weekly for 3 successive weeks in
joints suffered from chemically induced arthritis
after 3 weeks of induction (first degencrative
stage) revealed that the clincial, radiological, syn-
ovial analysis as well as histopathological exami-
nation were returned back to apparentally normal
condition. -

However the injection with the same concentration
after 4 weeks of induction (second degeneralive
stage) was succeded in clinical symptom, improve
synovial parameter which returned back 1o normal
and prevention of osteophytic changes. However
the histopathological examination revealed persis-
tance of degenerative changes in milk from this
experiment.

It seems that DMSO had a limited effect on im-
proving the inflammed joint and preventing de-
generative changes of cartilage up to 3 weeks of
chemically induced arthritis (first degenerative
phase). However, in the cases suffered from arthri-
tis for a period exceeding 3 weeks (first stage), the
capacity of DMSO to improve this joint to be de-
creased. There was no clear explanation for that
except the the tissue in the first case was still to re-
gcncml. However in the second stage, the capacity
of tissue fo regenerate was decreaed and exceed
the power of DMSQ for prevention of degenera-
tive changes which was based on its antiinflamma-
tory effect and prevention of hyaluronic acid dete-
rioration.

Therefore we recommended the use of DMSQ in
the treatment of traumatic arthritis and degenera-
tive joint disease during the acute inflammatory
phase and mild degencrative stage, not however in

the moderate or severe Stages..
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