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g wpge]A wid) W3 (o S E9, squatting facet, kneel-
ing facet) 5 oJ8] X EE = E3] gy A=y ut
o A2 A= 2o Aol 7t vl o]gd A
34 34 A3}k (degenerative joint disease) 7} TRz
2] wid)H 3 (enthesopathies) o]t} (Hawkey 1988,
Bridges 1991, Hawkey £} Merbs 1995, Larsen 1997, Nagy
2000, Ruff 2000, Weiss 2003, Molnar 2006). F+ A&+
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o] vhehdehs $EA el ik T A%E o83 AT
we] 7l A= 3] x| wel, me] x4z} 9
o] Az W9 HellM uk-g-ghee gy e e

R



114 927, dho

Ql Wolffe] ®2d] 7]%31c} (Ruff 5 2006). & Ao}
= Aoz A AEF A I r|xHoez A
<32 =2 (Nagy 2000), 2 HI-S-2] A= sfAsto =z
A7} Aolrbe Fok AL ubEAolw A )3
He o 5 9le Aoloh wEbA o]& A=mE o] 43 o
T oln] ARA R g A ALse] wq sl o
Be ¢33 4 9l= A B2 A T3} (Derevenski 2000).

gy A3y AEY A AwE WA= A
wel ehbs Weld Wssl A0sA emA o
o= Aol 7|0 B2 AFEe] Ml F8 AR A
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Azx:2Al o] 8" 4 slevlel ds o] Al7|EHI
et w4 FA F AR 2ok, AA
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o} (Klaus 5 2009, Woo¢} Sciulli 2011). o] &} ©]E-o],
Mz oty Aol o] q3hy sEel s uiedx)
2] 493 wezge] B3t ols)}t Qejgon] A=
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AFEL vkz o]2d XS vigte = s 1 F
Wells(1964) 2} Angel (1966)2] A74<l A77F W=
ke AT FPA WIE B3 5P £33
Fetaat s AT F Mg &
L 3 (alatl elbow)”el] o3t

1966). ] Eo} X E2] w5 Abg-o] TFIEe
ehd Ee wste] WHEAS AR gl o
(Merbs 1980) A =FAHE-3} A" S E
3tz ek ol glell= 77 A& we] o]l v=x
9] (Merbsel Euler 1985), FA frargeha|o} AHE
o] % ep7] (Edynak 1976), of| 7] 5 AbghE2] 7hof e}
718k & "A]7], 7k A2]8E7] (Merbs 1983) 9} 22 3}
A5l HYA WA AL T FFHA ol
gt ¢1Ee] RIFAH (ethnographical) o 2, APz o=
aokeAl 9lel Ay o] eI 7 U B
g Ay, = 133 {Ee] o 2o o Al
gk A7} Rhgeizld.

T, THARS ] WS 53 AT wde
SAGE 7FeA e 282 50l F535te] 54 ¥
HF38= ol (Dutour 1986). 21} ofel] i3
Jurmain (1999)-> 3 9lell W3t s|HE o]FH7] 93
ASAETL v Wl = B7dta B AFEe] )
gt ML skl HiBEkeE 54 A9E
b A7 olF Bk FHNT FEo=z oozt
2, e ZA2] o] Aol HFIEH S Aelhe
7PdE ofxz2|7HA ml=elel 3 - (Corruccini 5
1982, Owsley 5 1987)2 olojgt}h. = Aolet= =
3 Aol st THARS S WAy HF
< JtespHA] o3 SAo] A3t A-AE P91
A 4 glae ATt oleiA7|= shdet(Stirland
1998).

Polo} AAY FgA AE el 54 wewy A
EEo] A9 P95 AFelM FLF on|E 7
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W= A& 27153 7 o]} (Bridges 1992).

2) MAIAH IHEH LHOIMe| 2ot 2| MEHE - Z31H
g

B4 AR FE3H AT o, A A o]
v AAZIA Hee] o At Abe]o] A mka cfAtell
ot vl AF7) el o] Fo]x ek (Walker2} Hollimon
1989, Bridges 1989, 1991, Pechenkina®} Delgado 2006,
Lieverse & 2007, Rojas-Sepllveda 5 2008, Eshed %
2010). 53] 172 AAEA Hee] wdoz WIH
= Aol ojwa AgA W} et g 37}
3 A7} 1980-2000 ] Atelell AFH oz o] Fof
A= (Larsen 1984, Rose 5 1984, Ruff 5 1984, Cohen
1989, Walker2} Hollimon 1989, Larsen 1990) o]w] AJ&-
AFEAE] 7 EsHA AHE3E A&t viE HEhH
2B A ko] WA oloh 1 A, AR oA
Al A3 e vt o FrbeaE Aolzhe A%H
ol ZAsfoll wall B A7t Adeldt A BAF
© 24 (Larsen 1984, Meiklgohn = 1984, Rose 5 1984,
Bridges 1991) 7 AF8]=.2] x18)o] alFe] 9] ele]
o] W3} 7 gkl sl AE ) o] Feixi o

A YA A AR dsh Aeg A Hke] 2 w9
AL B3l A= W3S AEITTIE F <hel|A] o
#staa} sk A= A SdstA o] ol 3ok (Walker
2} Hollimon 1989, Larsen 1990, Larsen} Ruff 1994, Lar-
sen 1995). o|2jdt A& F=2 77 o A 3
AelA =X Al A vlwsls WS 359
El, 3714 AAZAA sjrie] wstel sty AEHA
1 S| Zhell dAAQ] ARATATE =EEHAE 49k
o o]2ldt AdE wiElo =, A A Hel dg 6k
A 9 ARG 23]y A AEH A Fwr)
A &e] ol o Z od3FE A £ e 7FeAd o
A A= 5132 (Bridges 1992) o] &= B} opofst AA2 o
3 ~EHAE wHE He AZI7F HA o2 F
S B3, AdEe] A3 W] Bl o)
oJshA olsf 7} B asleh= QA o] AR

3) Al2|H Zel AL ARISEY, J2|1 2832 7=

AR EA o) A9} oFate] mwshy EAwte = &
E57] o3vke AV A=A (Pricest Brown
1985) 2|3t A7} Abkm EAME B o= A= =



7197} BEEel R F 2ol o
A st o et
sl wie) A ﬂwm B P e )
=A% 7lo]= 2 (Woogt Sciulli 2011) ]33t EA] of
ol WEake] AEH AT wledsls ABERT ALE
A onlg zhe wwehy A= (de 4
324, B2 WellMe] wid $1x)e} 22 wid{EE T+
Aie 2AE)ES o kst d3dE ZHed(Cucina
¢} Iscan 1997, Cucinag} Tiesler 2003, Jankauskas 2003,
Pechenkinas} Delgado 2006). wheb o]ejgt ) &+ 7|
Aol AEAAA A9 HAE &3 AL AAE
223 4 9)7 3} (Woos} Sciulli 2011).
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23 7ol HE HFel ey sEda ukd A=
T ol4% ARFH AFelN AR A=l (Lan-
berte} Walker 1991, Wooe} Sciulli 2011). 12jv} =] &
72 A 2] uba ofAlS A}E|A webel|A] 9r}el Al
3 A AREE AT AbsEgAe) v, A
AAd Al AR AR AFE ook wlehy 3
wad A we} by A s 2w B Al ¥
Mol FU3 AF|EAe] Aos 4RI AT 5
Y& A9 ot oz o B A7E T3 B
ofof & Zleolrt. o] o} HH Bl AT Ak F 3}
3]

gz slge] AuA g He04 B A8} 057
4 AR APAA Y59 A Klaus 5(2009)2]
BFE B A AT 2 A v )
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2. 9|8 ofsfel sl A

7154 A o] FRE Folx AEHAE FH
Adlele wsFo g #HA3Ee] =2 ¥o}(Fung 1993).
W] T Aedg o Heslr] 98] A3 A (remod-

ding)®] FAL AR=d AEH AT} wokdl FojA o
218k AP o] dojrbm 2 (Vuori 5 1994) o83t &

g S A y B[] 75 AT o 7]
A, F= doew B%o rtEohd $4 (Ruff 5 1984,
Bridges 1991, Larsen 1997, Ruff 2000)2} <5-2H5-¢]
o) ¥ 3 (Weiss 2003, Molnar 2006), 4 4 23 =)
= (Bridges 1989, 1991, Merbs 1983, Lieverse & 2007,
Klaus 5 2009)7} o|-g5o] gket. o % Tetelw &%
o) Jlegwe BaEs sFel 9T A AAE
n]she = (Ruffs} Hayes 1983) ¢jsld segrg =7
s 7P ARAQ whgos o) gE T o 1)
W2 ASel 23 Hellrb RHET 2E 2] o3t
xsre] AA G| ESIA g Asky ZRFH 9w

Wldg e PEEY] il oM EHA #A
A3t ZRARS WY Fghele) A w7} 2F

Aoz ols=t Wk W94 NS FhsehA s
ol2d =del dala Axsir)2 g,

o
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7] ¢lgk Az}teo|t} (Ortner 1968, Jurmain 1977, Merbs 1983,
Larsen 1997, Liverse 5 2007, Klaus 5 2009). &34
B Az W e ohes} ot B 7
7 AEfAE dZe] 9443 (fibrillation) 2 2}
£l (Sokoloff 1979) ojw| Hxk3t Az}shs] wWals =
gl AA DAl os) dzo] W H. o] FH4
A Ze] ARALe} A5E WedezA AF
A 2 shFef| oJ kg w3t} (Lajeunesse 2002). <
A Z (chondrocyte)2] A2 A= od-ZuledA (cartilage
matrix)& FZ43sh= vzl B3] &4 (proteolytic enzyme)
ol %4?“?:‘“ B3] &4 (metalloproteinase) 2 £33k &4
wket) o] AAEWA AT ZE T
(proteoglycans)aJr o} (collagen) =7+
Eo| 3 ?‘é%ﬂ"oﬂﬂ "oz b, o] ¥ FAEER <
3 f3tet(synovid membrang)ell 4] =4 uF-S-o] e}
WA Heh Alzke] AvbEA 49 7S A 9]
s FHnglel A el Fagte] dojuka Aol A
w22 w (subchondral bone)7} s}z e] o] 7l ¢]
FoEt 5o 8 wde) 7S] AZIc(Ortner
2003). olw) B Ahgo] AL, wel w25 A
Zama W mwe) Felo] Az A whkl
we} Fol el FANEo] ek

Sy E AFe) YRRl v Basie] op
7hA] 2bA S BFe R R] 9kt (Bridges 1992, Jurmain
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1999, Weisse} Jurmain 2007). &)} - osbd o Fof] uw}
=7 ofg 7} BgPHel ease] o] A%e] A
A4 Bhp 8E hed 53] vels w4
AAA 2 Ho|x|qk(Peyron 1986), 1 9o = SAH A
o R3H 2Ql, Jof, by 29l ety sEd
7} fele] Er = ghoh w A i dEWe] Adw
FAHe] Fxo| oJ3kE wA 4 glv}(Reginatog} Olsen
2002). A G747 o Azke] f1elo] ds) AE<IFER
E2 mdie} WA rpiA= gy e ARt
das) g ¥ o 2Edzvl e S
e} zhzte] Aol of| Avte e @Ael el
7-].04 a3 A] ekt (Weisse} Jurmain 2007). o )
22 927k w0 BoIme) AL FE A A
%‘r«l W 7FsAlel B 73z (Hunter 5 2005), A&
el Aube] EaAd I8 Agtel] o7t we] A el
qeke v % glord, A Aol whe s=e) W
37} A& 8o 7]edd 4~ glgk(Dumond 5 2003).
BE olo} e o5 ATolA] 1A Lolol &
AL olAle] AdelE oz o]folF 7] Wi 1
Astg A Adel gt AgAA 4+ geAe
) s o} ghehe Aol
7 9], JeEe 54 Aol Bk Y
Aol B A7E Fo QAo BRI P97}
a4 4 A3t B AAAAS Belcky wsh
9332 (Yoshimura %5 2000, Zhang 5- 2004), o]t &3}
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Bl 93] A% QA4A. 5L o] AR F2 Pal
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o) B9 s WARSIo] FAHE e seds
of o3 wim el F4, 7)%H AEHA=t AA S
(Larsens} Ruff 1994). u}etr] o] A S WrolE<elvhd,
Awe) P 7 el Aolrhe TelA Hh
sk 24 d91e Az s|Msta o] Hle] & H7
Ak olsle | Fod BEEL AFT & A
2] (Bridges 1992, Larsen 1995)¢]] uwiz} EPA A
Aol o3 W91 40l spsalA Dok

2) ZEEEL| CHH

3R] (entheses)oll A L e wWae 2
FAAEL] A~EH A A= (musculoskeletal stress marker,
MSM)" e} $-o17F whEeixl Z& A7]Z Hawkey
(1988)) oJsf AAMoz ZAHAL ol H=HH
I 2 dH AEY 2] W3t A&z §) A= gl ok(Dutour
1986, Lai ¢} Lovel 1992, Hawkey 2} Merbs 1995, Villotte
& 2010). H-AR9 ] w2 =3 Qld, I

oIBlx AEYA HI X|E 40| CHE AT 117

FuY] (articular capsule)7} W e} Tl Qo] vEAY
e P2, 2d P W B 5 o REelA v
1;]._. _J_H = ;(]1/]7] u:]]_,_oﬂ _,__] ‘l—_,] 7ﬂtﬂ~o] sz];do
2 o] Fo|x|=1| (Jurmain 1999), ]2t W3}= F7|A

3= ] ke Ag-odZxA (fibrocartilaginous tissue) o]
M3} 7)1 23} A3 2ok (Resnick=} Niwayama
1983).
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Zte Ade] opur] wigel A|F7HA] 23} ol
HIF Bl 2] 2] skt mheka] 27)ddl e T
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, 2Ela Qlde] Fxrh geleh A[" d-He] I
B MR e mEvE 2N 2EE =
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@';{];ﬂd}’ﬂ Sxoz o3 ¥ Bx o Ayl ¥
3}slHA] ZFZ2) 4 (ethesophyte)7} A 4= glohx
'}°ﬂv}(HaNkeys} Merbs 1995). 721} Fa3 A& 2
BaRHol WMy A 1 Ay ¢
7] wlEel| QA e Az Y 2 o% 7+ed o
L A= HFE AR skl H3 X % fﬂxH”W
E7Fsslte ARlelw F v, 327
AEe] ZHARS] w3 HU§°1] 23 o
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mEhA] e 2EH S S e o AU F
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a1k,

1) Ejgid A At 2222

LE2AAF] ~EH A Xlﬁb %?4
SlellM A3 A2 W] F A7} det 7]

oA, &8 #A o] 7Pl i ‘Jr‘:/}‘/]}—‘ w o] 3}Ag 7t
o= =g I Agke) F32)4) (osteophyte, OP)
2 Ae)9 3 et P22 LYol s et
o S ¥l TRARs woEee) 2344
(enthesophyte, EP) 2 A 2] €1t} (Rogers 5 1997). =] 27}
A F Aol v wel sgabe ojspy se
el Hgt Hgo2 A= sl (Alexander 1990, Ben-
jamin - 2002). Zefu} OPst EP: este] oA =
WA 5 9l 53 EPE vmky S04 24 w2t
= (diffuse idiopathic skeletal hyperostosis)z} &3] -&-A]
2 337 = (seronegative spondyloarthropathy) 2] ZAko.
2 Yehd = glv}(Benjaminz} McGonagle 2001, Ben-
jamin 5 2002). wgtr] T A moi| A YERE FZ2A14)
7b 919k A=A JetA AEF el o5t wd whe-
oz Aod £ gleAl A o w2 arle] I
Q3

FH F A@eA vehbs 254A L] B ] M=
A= o] Sl A7AA7E w27 = 8l A]7t(Ro-
gers 5 1007) Al A8k AE so] wESalE #HHol|
2] OP$} EPS] Al 98 ou| g 2t%] ghiw) OP
L AZo] &AMHAE A5lslr] 938 wo wle] 7|A o
2 7135 =1 (Alexander 1990) OP7} 4299 H=
WAL 90 24 (Radin 5 1972), 18|31 $503¢

A &gk o 2 ) (Alexander 1990) A1Zo] A H =
== ZAloldt 22y} OP7F #3299 AHE
Ao Az 25 OP7F uidj #dd
AR AFAAL J3R] oo -2-z]2)9]

LI =

0z
0
s
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tlo o

rE,

==

o

riﬁ-ﬁim
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24 e
=2

ol o,
w2
2

%
Y,
b
2
4 T |
JPJ
o
L
b
I
°
e
L
o_?.,

Al Sshd ofel @H] gl A9 FIe FA
(Alexander 1990). o] ¢} &3}l OP7} wh<=3]
AR el A BrAAAE AFPAe] AFEelze
o] A71= w} 9] 31 (Gilbertson 1975) - ww o]
E3HA] o> Aol Al OP7F A& 4 Qlvhe
(Emery 2} Meachim 1973) % gl o}, AgA o T
3 27 OP: HeA g Agte] 27| Do F2
veldo} (Gilbertson 1975, McDevitt 5 1977).

3, EP7L sk 2R AR W] o F
EAo] vh}r] wjFeo] ZAH oz 71 o] WANF Su}
ol 9 Aol wteby o] el Hastd 4 9=

AL e S o 2 oo

o)
52
N

ol

-

rR i
o

lo

2 F3o] §AFo]of sl=1 (Benjamin 5 2002) 712+
| oz dow Afzsle <l W AEe A
o] Fua|ARA el o] Dokl (Niini-
maki 2011). web o] 2 fA8 TRARIE =
o] wjmHARE 287 k2 A= Ady Wz A2
A Feje] Bl w AAbo] dojdr) (Bannister 5
1995). Z&vt A A HE vl = E = A 2Ed
29 IHE 9l ¥ o, 54 A= dEH
o} Slot. AAj7A| 9] 75 %E}KHEEE, OPs} EP7} <
Y sEFH 2o} ARglo] WA 4 slerm= we| 3}
A vismto g T ;o] $-HE AutslE= AL 9
1T S ot W2 o]Zle] 3y xEe it ¢
As] w3 A& AL dE5I] AT FAE 9
Al Feol Jog Aoz wWeln.

2) E[gid A &sto| CHE 7|&E: Cha% (porosity) 2t
AtOFE!IS} (eburnation)

ol Abshmo A EsA] A A3HE Aostn XJ
AL F2 REE ] F3AA L
A5 558 FaA ool $AL 7
| Agke] A seM Zhe ofule] HaiMe of
spAs Aolo] 283 27} of Eowx] ) a} S
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Abstract : The reconstruction of activity and of work patterns has been approached by examinations of activity-
related skeletal markers. Among several different methods, in particular, a number of anthropologists have widely
applied the patterns of enthesopathies and degenerative joint disease in studies of past activity. The purpose of
this study is to better understand and use these indicators in reconstructing the levels of physical activities of past
populations.

This review will provide information on the most recent anthropological research on the behaviora interpretation
on degenerative joint disease and enthesopathies, to better use these indicators in understanding past populations.

There are obvious limitations in using these markers, and it is necessary to consider them. Firstly, it is uncertain
as to whether there are certain activities that are performed repetitively throughout their lives of those who lived in
past civilizations. A second limitation involves the etiology of skeletal markers related to mechanical stress. There
are multiple-factors, including genetic predisposition, sex, the aging process, and diet that may affect the way people
practice a specific activity. Accordingly, this makes it difficult to evaluate the underlying etiological factors and
their rolesin activity-related skeletal changes.

In conclusion, to circumvent these limitations, the use of multiple skeletal markers together in studies of the
activities of past populations may enable to more reliable interpretations. However, to ensure more reliable inter-
pretations, the validity of such combinations of makers should be challenged. Therefore, more work on the validity
of activity-related markersis needed to clarify the activities that are responsible for the development in life of the
features observable in skeletal populations. This type of research can contribute to the discussion of the use of
activity-related skeletal markersin studies of behavioral interpretations with more certainty regarding which mor-
phological characteristics are responses to physical activity and mechanical loading as the pathogenesis of such
characteristics.
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