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MICROSCOPIC CHANGES IN HORSE TENDON CELLS
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f ABSTRACT =

i Fluoroquinolone (FORL) amtibiotics have been used widely m horses hecause of their broad-spectim
hoctericidal activity wnd relitive safety, however, thelr use is ot without nisk Tendunitis and sponitaneous

i tendon rupture have been reported in people during or following therapy with FONLs.  To evaluate the
| p-ulmthl damage of enrafloxacin (ENRO) on the equine superficial digital Nexor tendon (SDFT), an eguine
well cultisre system as un i.u witrie mioded of equine tendon imjury and repair wos developed, The elfects of

mmmgm o Mmmsnﬁummu. mmﬁmww
ooy e synlhshhuquhr 1 I terestingly, these effiecs w "'-.3;"' ol ced i
"f:nd'mu cells as compared w0 adult - hp eud 1l ological 'w il

_hﬂhh}m of gell profiferation s a result of impaited productivn nl'pn‘llmulw lndmhcr';bmmm fa
e extn cellular matris of ENRO-treated tendon cells,
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INTRODUCTION antimicrobials in these horses may further

prodispuse them 10 or acile rupture ol
uinalone (FONL) untibioties have been  tendons and ligaments. _ b
.q. hnm because of their rapid. beoad- To evaluste the polential domage of ENRO on

| activity, nfrequency of basterial oquine lendons, an nunm___ul]_-iuMmﬁ an in
safety (Beluche or af, (999), Vo model of cquing wndon injury and repair was
mnnmn (ENRO), Is effective  develaped in our laborutory. Living this system, we huve
| ive and some Gram-positive the effects of ENRO on tendon cell cultures
: established fron equine SOFTs. Previouws sodies rom
pur and other [aboratories. have shown that FONL-
induced inhibition of cell profiferation is @ croki-species
MIIHWMFEHUWE;:
i e similar effects on the proliferation of equine
i people dring O ells, Our. rexults demonsirate that ENRO) not only
inhitits the proliferation of equing tendon cell cultures.
buit it also induces mombelogical changes fikely due to

impaired  proteoglycan

Interestingly, these effects appenr to be much more
prangunced in juvenile tendon cells as compared W
aduli horses.

MATERIALS AND MF

Hm-wmwlﬂru were --'_




wm wished  with  sfier
(PBS) contalning antib -
i paecies with o -'._.---- with 1 img tvpe |
urtypallmlhgmm (Shgman Chemieal Co. 51 Louls,
MO, USAVml Dulbeceo™ modified Eagle mediom
(EMEM) 1 .l‘i“'ﬂ 12 o I howrs The cell
miSpEnsion Jl,lmiid throwgh a 70 g nylon mesh.
wished T PHS  and  malstalned o DMEM
migplemented with 105 I'mJ b e servim, Cells werns
cuiltured in 25 or 75 em” thssue ealire flasks until 60-
T confluent when enrofloxacin (Baytri®e for s.c.
miection, Wayer Corp, Plisburgh, FA, LSA] was
added al concentrations of 25, 50, 10 ar 300 womil far
2.3 days, . Cell 'Iilhlllly wis ascertmined with irvpan
blie exclusion nssay, .

scanning Electron Microscopy

Juvenile or adult endon cells were placed o
wells of 1 2-well plates containing Thepmanos guver
ulipss b density 20,000 gelwell, Whan monolivers
renched #0-70% confluence, FNRO (S0 ar T00pml
wis added 1o one hasll of the wells  Two e theee doys
luter, the medium was discarded from all wells  Cells
growing on cover slips were fixed with o standard EM
fisative (2% paraformaldelyde, M slularaldehyde,
i 2% pierie acid in 0,1 M eacodylate-HO| baffery for 1+
2 days at 4°C The fined cover slips were debvidmbed,
dreed and mounted oo aleminum stobks before conted
welill gold, Cell mambalosy was evalualed with o J5%-
5800 Semining Eleotron Micrescope (JEOL 11SA, (ne |
Peaboddy, MA, USA)

Proteuglyean extraction
Control cells und cells reaed for 3 days with 100

pgiml ENRO werd extracled twice In 4 M guamiding
HOL 0,5% (wivd: 3-{(3-cholami-dopropyl) dimethy|
ammonio}- l-propanedulfonate  CHAPS, 10 mM
sodium acetaiy hlﬂ'i" n ﬂﬂ, with protemse inhibitons

05 i benmmidi i mM NaEDTA, | m
iy ety beia | Fluumh,, 10 m e
and 0.4 mM pepatitin A) Tor 24 hies (M and

Kimuen, |1982),  The extracls were crnrrlrhp,ed a

IT000 % g for | he st 10°C, The supernatants from the

twis elractions were combined-mid protein content wis
Lsng SpeCtromelry al 1mnmm=n

Cell mm dialyzed against three changes
DFW and mbj centrifisgation. Aliguots of 50

of drom gells owere  digested  with
chmrh‘cﬂl‘lll.ll-!-' W his CABCY {Proneny vufpary,
Sigma  Chemical Co) o ﬂmm umits/ | e ol
hycosaminoglycans {CGAG b of Tris, 0.02%
NaN, pH 7.5 at 37C ovemmight  Digested samiples

5%
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were denatured for 10 min &t 95'C, suspemsded in
Lagmmili losding buffer, sepurated on siondard 125 %
505 polystrylamide gels and  wransferved  onip 8
niteocelllose  membrne  iming standond  methanol-
plveine buffer.  The core proteins of decorin and
biglyean  were  idemtilied  using  rabbit  pobyelonsl
pntibody LF-30 or LF-136 to decorin amd LF-106 o
Iriglyean {generous pift from Dr, Larey Fisher, NIDCR,
NJH} Biotinylated  secondary anib-rabhit wntibudy,

avidin-biotin complex solution (Vectustain® fie ARC

kit] ond DABR  substraie Bt (gl from Veclor
Labormtories) were used to visualize antibody-antigen

copjple ey

Nurthern Blatting

To determine whether ERRO regulates the content
.ﬂm qﬂl hﬂl}ﬂn at the transcriptional or posts
transeriptional Jevel we compared the level o decorin
anid higlycan mRNAS In horse tendon cells which were
ciltured in the presence or ubsence of ENRD. Beciuse
thi: cDMNA sequences fise the pratein cores of hath
protedplyeans have been haown and entered (6 the
CoenBank ([ecorm aceession No, AFDIRI2T, Bighvcan
secessipn No, AFU3S934), we have been able w
Tawnb? rl::'rl'«!.!'l. [:;r;m The hoese desorin probe &

e represents @ segment ol the o

reading frame between position |83 and 1274 mI:;:
decorin gene. The Biglyean prabe, 1232 bp, is derived
froom the open framie fior Biglvean pone bétwisen
pesitions 71 and 13403

Comfluent control cell cultures or cell monoloyers
expused to ENROC (100 pgiml for 8 (T, and 24 {(T.)
les) were scraped oft with u steetle phistie cell seraper
nned used b exteaet totl RMA with TRIZUL reagent
{Life Techoobogles. Inc., Grand Island, NY. USA)L
Tontal RMA wan depmtuned of 60°C fior 10 min, separaled
in % formaldehyde'sgarose gel (3 py BNALne),
transferecd o a wybon membrane wnd ybediecd with o
digeigening (DIGlebeled DNA  probes: for  horge
decurin and bighvenn, The DNA probes were fnbeled
using the PCR DG Probe Synihesis Kil from Roche.
Both prehybridiztion and hyboidizitlon were esecuted
o G0°C for | ﬁrmﬂmrﬂmmﬁmllwly After
liybeidization, membranes were washed with 2 x 80,
1% SDS fisr 15 min ot rodm temperatine (R, then
willy 0.1 5 S5C, 0.0% S5 for 2 5 18 min a0 BT, wnd
with (L] x S5C 001% 508 for 2 20 18 min o680 e
membranes were then treatod with block ing %
scid) sohtion for 30 min at RT. block e
eniryme CAnt-RIC-A P Fiab Fragment, for 311

& min ot 1T

i af B mabeie acil buffer
i DG sl
HMET B IRNH%

Finally, the membranes were
and hlock bufler, nmw

for 10 iin o 2 hrs it RT in dark place for gulor
dnu.l'lupﬂib.ht
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Eﬁwﬂmw leasi & -
i wh:ﬂmm .{Ht.m_:-. nisﬂmut&hﬂnﬁﬂuﬂlﬂ_ =
was applied 1o analyzc the data thus obtuined, : he :

RESULTS

Effeet an cell profiferation
Enrofloxacin (ENRO) led dose-dependeit decrease
:hmﬂ?hmmmmHuwﬂﬂ
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Fig. 2: Western blotting for biglycan (A) and
decorin |B). Lanes 1-3: Untreated samples of
upnud to 0, 50 and 100 pg

resence of absence of ENRO. Confluent mmn! fell
.cuftum of e¢ll monoliyers exposed o ENRO were
total RNA was extracted and separated i
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inﬁmmﬂmhﬁ:udm. These effects are more
prominent in juvenile than in adult cells  ENRO alo

had mn effect on | anil post-translational
reulition rmnhw but not on their
MRNA expriss inn.
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Fig. 3: Northern blot of total RNA from horse
tendon cell cultures exposed ta 100 pgiml (T,
{8 hrs) and T; (24 hrs}}, of enrofloxacin. Three
ug of total RNAflane was analyzed  usin
horse dlﬂll"ln ﬂ' Hﬁl}‘ﬂlﬂ

I h decorin anil,
lesser ' carl have heen shown o
theoughout  the 1SI::W-'T and_play @ %
regulition of collagen fibrillogenesis, | aptial
onganization of fendan fibers. thereby aving o direct
elfeet on tendon and funetion (Svensson nrrqﬂﬁ“
1695: Gu and Wada, [996) Decorin IHH:III.IIIMH-

tich. proteoglyean, the primary role b In the
tendan is to bind to fibrillar colla : of The main
collagen Gibeil

components of tendon, and 1o n
i 157,

formation i vive r -H o,
mnlur[l}r of ihis ﬂhlﬁ;' is rype 1, which is
Wﬁ tensile sirength {azsa and

{{nmr. | Decarin s considered o kev regulator



of collagen fibrillogenesis; i jis absence collagen
filwils are coarse, brregulor and haphiardly armanged
iDondelson o of,  1997),  These changes are
sccompanied by decrease  in collagen-bound

in collagen in the skin and vendon,
Decocin-deficient mice have fragike skin that bs not able
W withstand sodden tensile strain (Danielson o of,
1997). Biglyeans's role in collagen fibrillogenesis has
been swdied less, However, recent reports have linked
! deficiency 1o [mpaired gait, cctopic wndon
| and ostecarthritls (Ameye o o, 2002)
| deficlency in mice mimics Uhlers-Danlos
o, o human disorder charawterized
ol and skin luxity (Ameye ond Young 2003

hmkeleml  sysiem s um:h:ur, hu: IETS
llage and tendon seem o be the most likely targer
“and Kato, 1997). In pﬂpll. the Achilles
most commonly affected tendion. likely
 bearing Function (Kannus and Jozsa,

abois ¢t af, 1998) Williams of of
L d-u:fﬂu in protepelyean and
anid an inerease in matris-degrading
when caning fenocytes were reaied
Stadies by Bermard-Beaubsis o af,
enocytes FONLs

sy nihesis in mice aller
FOML widely used in
damage 1o Type 1l

epeitted of
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another form of decorin Because this form has # lower
molecular welght thon the commuon form of decorin
only after chondroitinase ABC  and  N-glycanase
m nf ﬂm Tremm EMNRO-tremed cells. we
D induces changes in the mmber
i . r sitoched to the core
protein of 1or changes in the decorn degradation
process.  In conclusion, our dits sugges! that ENRO
affects cell proliferation and extra cellular matris
throigh :h-nm in ﬂm h both equine and
chigken cells.
We I!rpntmln that changes !.n und
and synthesis i by the
F(.'I'NL untiblotic ENRDY weaken the inteyrity ol equine
SOIT, thereby predisposing o o fuilive, We alio
hypothesize  that  changes & glycosylathon  of
prowecglyeans. und  other proteins  affect  collagen
assembly.  In addition, we hove identificd thal equine
juvenile tendon cells are more susceptible 1o inhibition
of cell ptulll'i:rllim h:r ENH.ﬂ ﬂ:m vunn: addult tendeon
,lﬂh- A nerstanding  of the

g -h iy s
hclp further lluuin‘lhr Ihe :pwﬂﬁ.' rrm:hmimw. inwolved
in performance-relted Mexor tendon injuries in horsaes.
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