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Abstract: In this research, the degenerative joint disease(DJD) of vertebral bodies and
ossification of ligamentum flavum(OLF) in samples from location 1 of Xinglonggou site in
Chifeng city were studied by methods of bioarchaeology. A standard for recording the severity

of vertebral osteophytosis and OLF was set, and statistical methods were used to study the
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prevalence and severity of these diseases. The contrast analysis of both sexes revealed significant
difference, primarily presented by the higher prevalence of DJD in males’ cervical vertebrae and
that in females’ lumbar vertebrae. The comparative study of OLF showed that the prevalence
in males’ thoracic vertebrae was higher than that in females’. The comparison between
Xinglonggou and comparative groups revealed that the prevalence of DJD in Xinglonggou’s
lumbar vertebrae and cervical vertebrae was relatively high, and it also confirmed the significant
difference in morbidity between both sexes. The comparison of OLF presented the significant
difference in prevalence between Xinglonggou and other groups. The morbidity of Xinglonggou
population should not be associated with their subsistent pattern categorically. The prevalence
and severity of these diseases could only reflect the load carried by vertebrae in the spine, and
the different load indicated the difference in activity patterns. Researches in some other ways are
recommended to acquire information about their activity pattern in detail, and the importance of

establishing a uniform standard for paleopathological research ought to be considered seriously.

Key words: Xinglonggou site; Xinglongwa culture; Degenerative joint disease of the spine;

Ossification of ligamentum flavum; Bioarchaeology
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NEMEF PIERAIR 2, FEATIRATIE M . WBE s BT . AR
B RPEE . A7, e RIS S I, AR IR R IR A
S L Y, ALK, RRAE A IR AN RRE,  ERE S R ey
AR DA, EIX L e AR L AR IE < aBAT IR 7 X ARTE I IR R AR
Weiss™, Jurmain®™ FIH BHEE 252 58 Resnick™ 7 28, X F 2005, fEAb3EH (A oy
% (Osteoarthritis, OA) —ii], {HIX—ARIEAEEANZ, K IAFREWE LI AT A2 RAE,
SRIMAE RSl A &, SORE— A R RN IR R 2071, TR EH
BUEH B9 (Osteoarthrosis) » BY « IBITPEI1% (Degenerative Joint Disease, DID)
XFEIARE . A, IGREE 5 T ILBUR NI R i A, V12 SR SR %
FERLA OA i R AR EEEE R 25 B0 Resnick XA REIIIXSBREIT T EAIRI S, SR E
FEIBATYESSH (Degenerative Disease of the Spine) , AMWEHE R REFH W ELEN, 1K
WEASERELEN, M aE AT R BRAE, PSRN AT HE R A T PR 1],
FE BT PSS RERR A AR AT 1 OG5 (DID of the Spine)
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4 Stirland 5%} Mary Rose ‘5t tf% " Hukuda %5665 H [E S 4k H - 1038 4 AR
RN U FN Crubézy S50 v AT AR 7B A0 2 A 7 AR AL AT %

2 MRS TR

2.1 MRNA

ASCHEFEIT N B A B B AR B A s I AIs 1k () B —Hh i DRyt ik A7
TS ARG BDOREZR T, A R ] SCImAT A= B 2o, 2R e R Y Btk 13 A HL.
2001-2003 4, HE AR REE B H TSN AR AT T SO, FEBTHE N B — i A
1) J5 25 S 3R N RN o ik N IR S A T R TN . B — S AR BE 4 8000-7500 4F,  1E
Zr oAl bR T B SC A ) B ezt A S . AR TR ], AR
JE IR O R EH T R, HEATSERZRAORIRL, R 3 AR R PP DR
FRRBT SRR AR SER 7 (0 R B X B SR VR S TNy, DB S A
BETLAAS . SRAE N EB A Sah, HR R RORTSITE, o hkAs B P,

OBV AR S e A S 3 B bR, DU RS R AT B,
LA UGBS FEREEE . Db ic G HEA . Ml B4 @a ol Fi@a s ol vh s . At
FURZ 10 38 HONE T 18 B LU EAMA, S0 26 A, Ho 5k 15 A4S, &k 114

X LCARME R (RS DL LR 1 TR o
22 HRENEHNEESIERTE

TARAT MR R IE 2R, WA B, BLRGAEAAR S A ) 28R (1) 5Gy
S o ONPATE AR PR AR AT 0 AR 0 AR ME AR Sl BT I 3, e E SRR A HE B B
(Vertebral Osteophytosis) o DIAERIBFFTH, XFHEARE B0 S IR SR, B4
W A 0 AR E A —E. ST RFEAR I SEbrtE O, A SO T IXFE R 5321
bR

&1 HEABUH T AKEBNIRGFHRE

Tab.1 Numbers of preserved human vertebrae from Xinglonggou Site

P51 5% i’q

TFFEX B c1-c2  C3-C7  TI-T9  TI0-T12  LI-L5 [CI1-C2  C3-C7  TI-T9  TIO-T12  LI-L5
HEPRE & / 51 69 28 51 / 17 16 10 24

e S HE 20 47 76 34 57 7 16 18 11 31
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0: WAHEH: 1. Mkl
WG o, AELBEAT T B
% 20 MEAKILZIE USSR 5%
(EAR AR Z% 2mm; 3. HE(R
AWGATHI R 5, i T HEARID
% 2mm; 4. AQSBHMEARIL G015 5E
SRR I BCMETR) G IR L. AN
EBIF IR BB 4 B2

A5 B L A ) R R
LR RCIRANFL (Pitting) 1 _ B 1 A S B SRR AR 5 ST R 2 .
) X o Fig.1 Examples for grading the severity of vertebral osteophytosis
i RE AL B B0 5t AR AT 1 0 AR Hr E P 0~3 BB AG, FIRARA M27 ) L1-L4

PRBOETLAES, AHTE S5E
BB AT K, JEE A AR g SR T AT 2R AR e R L 2 FL MR AT g
J&MAAE A S IS SAE [F) 48 58 4 BGHS Z T M, S0 6 R v Pk 28 A5 )t B e e 8 1 R
P AESEBRRFTTA, DR S R IR AR, eIk S FEEL SR (K X AR R A, AR AT]
s NAIAN I, i FL SR 0T G655 DID JF5AT AR C R B, B7 LLUAy a8 i o 45 L
PUESR, ASSCHRANL B0 IX BERE IR e 5%

PO R IR A, AW, RO IE R B HERC T R Oy, R
Ji WA AE R AL MERR 16 ke i A5 R T AL ) B0 A 4k (Ossification of ligamentum
flavum, OLF) &k MAHEAR IS 00 T (10 3 0075 B o5 Ak 1) LA o R IR B 4 bR 1 0 190 JRAT T
XA OLF, JfAf OLF MFREEAE W N &40k 53

HHWR, TR, HREEY 2mm % 5%; 3: RAEREERBLT 2mm; 4:. HEE
F, 5 R ARARME S BCR S S oS R (LK 2) .
2.3 FwitiEE

2% Hukuda 251077 vE U, VR HE 800 B 2, B BB R = B
HEE AN/ TR A X B A b S

TEGR VI, ARG B CRAT IR B0, SR DA 5 2% R AIE e W A 20 9 ) D), X A
DL N X BT S8 C1-C2. C3-C7. T1-T9. T10-T12. L1-L5. &4 EMILT) e 2
BRI, IR T IXAE I X ot mT DU B BEE A ThRE . BT Cl. C2 Wy Ay
MEFR, DRI AN e SR P9 M1 PRI ME R i 5 o

R IR AT P 505 FRDIR i ke T gt 25 10 N SAT D AT SEEBIRE P 2k 2 TR 9, — B LA
SR e BT ST 7 v B, RIS SR AT M R 1 0 2 S ) S 3 PEAS G . Nikita 25000,
Fisher fiffj 1) R 20 56 AE 0 98 Fp — A8 i (ki s A28 45 ) % DID Al DDD (Degenerative
Disc Disease, MEFZIR) 0RO (FFAEBAAEAE, REBR A IRV R, R
DRI R R U, RIS R A IR ANE T REAS B N T 40 [ BT, R R T R
A& Fisher A U2 505K 25 SHE 1 BT R I 22 5 o 0 OB RE 58 1) 22 S AT AE S 50
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2 BHHE B BREE S RICRIFELSE)
Fig.2 Examples for grading the severity of OLF
R B I~4 xR AR N R, BT AR AR AR 1—M6 MR 2—M19 Mk 3—M19 AR, 4—Mo Mk, & Lo iR AR

BB

%, HARJ o Mann-Whitney U fer . A SCET TR0 B BEE 1 5k 35 P12 0.05

3 4 3B

3.1 HAMBRITHERT (BAELEEE)

X EIRR G 2 R WL 3 o PR R d i (12 T10-T12, JLUCRIEME, #iHE
BRI, T1-T9 AR Lotk e BEAE s e b v, JLUHE T10-T12, HAR %
BUBHE B0 R HE P A B E S oA LI H E I 2= SR IR A R (IR 3) KW,
PR PR SIOAE AN EEME Lo 2R 3 e e, IOHE AR 2R U3 1 (52.94%) my T2tk (11.76%)
A B R L (91.67%) i 1931k (56.86%)

W A 2 R R B () v 43 S RN o DURR o M B, T 7 81 P el i 95 B 8 1 FE
FEEWME (AAAEE WK 4) o 24 Mann-Whitney U £55 (£5 58 W3 3, T T10-T12
Wi E AR D, NIRRT S %80, RRIIMEZ A B 25, WAL
8 S35 P9 15 A L2 T sl R R R o AT, T DU B B E N AEAR IR 08, A
AN, T HAZEUE AN GE S W2 NS B i A 5, i B A1 P e A M A A
BRI R OB R L0 2 S B i P SRR R P10 0O BRLAZZRE R 1)
TR 1 3 A R ) BB R SR, H AR () SO e A A T b it AR L R
(ARt CRARBUE LI 4) o SETPPER AR s B L M 25 S A I 45 R (L3R
3) KU PESAER BRAEE (1.29) B mT Ltk (024 , LMErIEE B m g (1.92)
WEETHE (112) , X5 ERPTRIL E 2E oe — 30w .

3.2 &BWHEk

ASC A S T A R R ME A A0 Mg, AR AR LI 5 P v, 59 P S e i i 1 A2
T1-T9, UCEMEME, T10-T12 Heflks 2o PE & B AL B0 2817 5 B2 A R . ek
ZEF I AR 25 IR WK 4, AT MER SR B G Dk, PIEIEA A B3
(A5 X BB, AR il — A7 A0 B 25 P 2 e P AR X B o T1-T9, 53 (46.05%) 2
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Fig.3 Contrast of the prevalence of vertebral
osteophytosis between both sexes
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Fig.4 Contrast of the mean severity of vertebral
osteophytosis between both sexes
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Tab.2 Result of significance test for the sex difference in prevalence of vertebral osteophytosis

X B RITRY B I pfE Fisherfffi V) #4046 1 A 450
C3-C7 0.005 0.004 S Ttk
TI-T9 0.254 0.343 TRFER
TI10-T12 X 1.000 PRTE & s
LI-L5 0.003 0.003 LB T
S HER 0.188 0.197 RTE S

e XERTARAKEHAENT 40, TEGHAFTRR.

& SMABEBHRIEENAMEEZRIILE Mann-Whitney U 116458 p B3R

Tab.3 P values derived from Mann-Whitney U test for the sex difference in severity of vertebral

osteophytosis
o O HE T 1 R AR BERME T L FE A HE VT R O RR BE I A0S E
C3-C7 T1-T12 L1-L5 A0 R C3-C7 T1-T9 T10-T12 L1-L5 o e
0.542 0.929 0.531 0.824 0.003 0.248 0.807 0.004 0.226
0.00% 10.00% 20.00% 30.009 40.00¢ 50.00% 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

40.00%

cree 28.57%

31.91%

a7 31.25%

T1-19 46.05%

8.82%

12.28%
16.13%

\

16.67%

L1-L5

& 5 OLF BmEpym Myt
Fig.5 Contrast of the prevalence of OLF between
both sexes
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Fig.6 Contrast of the severity of OLF between
both sexes
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Tab.4 Result of significance test for the sex difference in prevalence of OLF

HHIX B R K5 p i Fisherfff P W 2 K 56 1) p i i
TI-T9 0.022 0.031 SR T Lk
TI10-T12 0.978 1.000 TRFER
LI-L5 0.615 0.747 PRTE P s
A HEE 0.062 0.077 PRTE L

#*& 5 OLF BmEEMN MM ZERI L Mann-Whitney U 116 45 p B3R
Tab.5 P values derived from Mann-Whitney U test for the sex difference in severity of OLF

T SO R (0 R R S (X B TR BT 1 R BERME RS L
T1-T12 L1-L5 AT R AR T1-T12 LI1-L5 A
0.015 0.755 0.001 0.076 0.592 0.151

FEm Tttt (16.67%) .

M S BT OLF FE 15 8% S R BE IO 3 (6 B AL 36 (1 T10-T12 B i £ i
B, K ITE MG IF %50 28R E, MHEER B, LrEEmEy R M
A B R R B I LR W E

4 v

4.1 HAERRITHERT (HELEEH)

AR 10 5 P 255 S o A 1) 25 AR A 322 82 T A 1 TF) 8 A iy R T IR AR IR IR, I
FARTEAEAE S SR AT R R B O MO RE A TS 2 R T 10— ARk SR B IR R R A
W, 22 LT SMERTIEME,  FL93 DRI AS B IR RAR S i el A B S sk i S D B e N IR 9 &
L R ) SR R RS B e (1 B, 6 Hamann-Todd 5 9 57 2 BB ME R B
A ) B e d e Y, X SR R R DAL, X — RS R E R L, B
AEAER 5 (AR B 2K B2 R K, 38 RS N (A A 2 & A B T1-T9 S 4% [ 42
AV R A, MEAR L IERRI R B OIS AL T I HEAR 1), MET S R
T — A R E 45 W ER, X5 R AT DLy — 0 Fe ), BRI B A R
IR fg. AT T10-T12 >kud, & A HGES s, H T, TI2 B80S, D
BT 3 PRI 7 amr AR 2D, IR It A 0 5 T v PR RE 23R o AT 1) R0 3 A 10 0 S e - P e, L
B[RS B A T B 1 (it Sadlermiut A AFST M) 31X 5 FMETE 2 EE R R
M AT 6 B, BRARE N Z AN, AR RO AE B e 5 DID 6, AR
Y 28 BN R A 3 B ) RS, T ok T A LI A s A e P AR
17 AR DID (6 R A, ARSI F IR, KIHCCRAAAE S, (R n] LR & (1)
ST, X HZIRAAAEIEM DGO R, (AFFIER SR — Ju g MEAR O, IC 2% 8 LA R 25 )5
MAT IREIX — 2R, AR (BB T K2 1 s & N BAT A 4
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Fig.7 Contrast of the prevalence of female’s
vertebral osteophytosis between comparative
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Fig.9 Contrast of the prevalence of all individuals’
vertebral osteophytosis between comparative
groups
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Fig.8 Contrast of the prevalence of male’s
vertebral osteophytosis between comparative

groups
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Tab.7 P values derived from the Chi-square test for the difference in prevalence between Xinglonggou’s
and comparative groups’

KAl V&N Muisca SRR [ SeN Koprivno Sisak b Mary Rose ~ Norwich
Mt HiME / 0.978 0.006 0.008 0.175 0.756 0.262 / /
g / 0.309 0.930 0.232 0.252 0.163 <0.001 / /
Jy / <0.001 <0.001 <0.001 <0.001 <0.001  <0.001 / /
Tk A / <0.001 0.768 0.338 0.030 <0.001  <0.001 <0.001 <0.001
JhAfE / 0.169 0.003 <0.001 <0.001 0.044 0.176 0.223 0.056
i / <0.001 0.017 0.826 0.092 <0.001 0.007 <0.001 <0.001
Ak HE 0.349 <0.001 0.394 0.713 0.049 <0.001  <0.001 / /
g 0.894 0.204 0.025 <0.001 <0.001 <0.001  <0.001 / /
JEHE | <0.001  <0.001 <0.001 0.004 0.051 <0.001  <0.001 / /
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JRIRB A R BB AR E N, AP B ) Aty PR S A A S B 00 ) R 3 R A ] R R
(40, T S S AR A0 s N P48 Sk B 4 3k OLF RIS . IR -, OLF &
P93I UATAE B BRI R s bk 22 5, 2 R AEWM AT, BHSEHAANFEA, AR
g, B OLF 4R ES I 22 5 R 196 2R EL R3], Nathan (R85 28 B 195 1) £
F 16 B3 30 23 Rk 2 K, 2 JE AR e Bl LU OLF [ —fhR1E .

X Y [ V) 2 P e R 0T LG R B T A SR 2R 5 T oM. OLF S0 4 1Y)
Jo5L TR — R AR A A AR 2 T e W, TR I — G SRR B 55 P A BT 52 1 T R
Tk, SRR IRIRE 228 th, WME OLF 5 L i RA S ATAE B35 220, O Lo i
e 2 g 2: 15 % LIS DR AN By, D10 e v 2 8 1 2 S 1) D R A gk — 2B 0T 9

X OLF (1) o BEAE A (P s A AR5 /0 W, Wl BEJE T 3X Rl g B 22 AR A R4S
MG (FEBE 2 P T 20 & yipitie "D o LV & N 4IRS s 414E A x) Eedl,
o} = 3 I RO R AT CILIE 10D FIR 5 K36 5 A B, Y e v 2H A Hi M A0 A L
R R BECT V&ENY (p {EH<0.001) HIY 8 e il GBHEXTEE p=0.01,
JEMEXT EE p<0.001) o ] i 4 T 5T 2 WIRF AR SR A FUAR NV A HE 2 18] I ANAFAE OLF B
LI 22 5 U, BT DAt i 5 AR B SRR 56 R R WA . I 8 2 081 fg S A Ok
HB A JBME ) S e e e AR BT PRI — AN v AR NI 08 26 11 22 S v BB B 22 S (1) 2 A HE
AR R 20 . WERERFAT A B 22, Belf ARt dt I 2 AHIT (I REAR R kAT L
B, M Hf ERK AR,
4.3 EZEFMEXT LR F 8 E RN

HH T 4F W8 2 5200 DID A OLF s ZLA 25, 76 FH P A7 A 4 Mann-Whitney U K556
K-S 14 (Kolmogorov-Smirnov Test) 5 GEA G451 P 11 2 S HE B RIAE A FIAE 75 1R AR08
ST 2. RS T AR B AR MEAREHE 5 BB AR IR RS . TS e R I ik
iR x+ B E x~y %, HAE— A AU, DRI E AR50 R Edh b () x+ B AR x %7
x~y & WAL AMERAC B . K3 25 KWK 8, Rrh AR BRI TS p (E.

Wi BRI R, 0] WL ERSIMEMER AL, PO S S MEE B AR o A i LR R
T B ZESE, WTUAHERRAE RS TR BRI o STUMEMEAAR TR AFE 08 7 A1 75 100 A2 0 M TR A 10810 K
T9 1, XA 3 ol A PR ME AR 5 R R SRR R P s AR AR ST e v T 43 52 B g 450
KB, G PESUMEME AR 5 (10 B0 SR A R P 0 8 v T ok, IR — 2D U] T 59 Mk i
GRS BTN R

® 8 MIHMEBMMANES B MINFRIMERIIE

Tab.8 Contrast of both sexes’ age distribution of individuals to which the vertebral bodies and arches

belongs
[0 SUIRPS C3-7 T1-9 T10-12 L1-5
HEAA K-SH 4 <0.001 0.061 0.304 0.156
Mann-Whitney U % <0.001 0.721 0.965 0.84
HES K-St / 0.193 0.449 0.185

Mann-Whitney UK 4 / 0.617 0.767 0.938
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