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Immunohistochemical Study of the Fracture Healing Process in the Rats

Yuuki Mukai', Sadafumi Takise® and Toshikazu Kawakami®

'Department of Health and Physical Education, Osaka Municipal Okibe Junior High School
*Department of Sport Medicine, Osaka University of Health and Sport Sciences

Abstract
The purpose of this study was to examine the bone fracture healing process, using a rat tibial fracture model. On days 1 (n=5),
14 (n=5), and 28 (n=5) after fracture, morphological observation was performed, and bone mineral density(BMD) was
measured at the middle (R1), proximal (R2-3), and distal (R4-5) regions of the fracture site by dual-energy X-ray
absorptiometry (DXA) using a QDR-4500, and the tibial fracture site was immunohistoch-emically stained. The results are as
follow:
1) Regional bone mineral density (BMD) of the fracture site.
On days 14 and 28 after fracture, the BMD was significantly higher in R2-3 and R4-5 than in R1 (p<0.05).
3) Light microscopic observations.
On day 14 after fracture, round or oval chondrocytes of diameters 10 xm -30 1 m and callus formation were observed in
R1 and R2-3, and VEGF expression was present around chondrocytes and in hypertrophic chondrocytes. On day 28 after
fracture, osteoblasts and osteoclasts were observed in the bone and cartilage matrix, and the osteoblasts were positive for
Transforming growth factor- 4 (TGF- 4).
4) Area of chondrocytes.
The area of chondrocytes on day 28 after fracture was significantly greater, at 200.68 + 119.37 x m’, than that 186.12 +
92.03 ; m’ onday 14 after fracture (p<0.01).
These results suggest that the vascular structure, as well as the related substances such as VEGF and TGF- 4, plays an
important role in the fracture healing process. (J. Sport Sci. Osteo. Thera.,13(3):161-169, April, 2012)

Keywords: 7+ MRat), ‘B #7145 #1872 (Fracture healing process), VEGF, TGF- 8
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1. EEE
EEREMDIX, 9 BERD Sprague - Dawly ZHET bk (n=20,
AASLC, &in) AW CEERE T2 o7, TOPR
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I3, BT T A b — LB (n=5) LEITELLTE
#r1 B&(h=5), 14 B#(n=5), 28 A {O=5) &Lz
EERIZ, 7 B MO TREAEE, 10 8605 14 B
TD 28 A HEEBMMEL -

B AERRL B AERFSORIEL T A B 5K
2B 2B BT A RA T #t) 35 L UNKPRIEE A% B
WEBRIC P A MBI E L ARTL, ERE 1T o7,

2. A S

fi B EORGTIEE R ONRE L, BRETRE 24°C, iR
A0%7>0 60%ZHERFL7=. PAREH 2113 8:00 ~ 20:00
ZHA3, 20:00 ~ 8:00 ZRFHALRDISITAHEL 7=. FE
i, Rodent Laboratory Diet EQ(H A SLC, i&fd) %
30g/day, 7K (AK3EAK) 1% B BEokSHE7-.

3. BIET O

FybEITET I, T e RBELIEE T E
RN/ X AZ AV 30mm FHAIL, BFHERELE.
FOH%, 0.5kg DEEE 02m OFEENLHE TS, Bz
0.98Nm (0.5kg * 9.8m/s”* 0.2m = 0.98Nm) D /1235
LOICRREL, FyMERBITETNEIER L. £,
Bz, FyhOEENALERKORRETHEEHMAL
L, BRE R OB RAL, EREEEEALC THF TR
EE#MEL- 2 ¥,

4. FERORER

#4471 H#%, 14 Ak, 28 AH&ICT v Pentbarbital
Sodium FREFTITTHAMIL, RKEIELELEDSRAL,
AEBREERIC TR T8 o721, Kamovsky [EEHRIC
LOHERBEEZATV, BEERHLE. 20%, Ebick
LRI T 0%~ EERE EERNET
PEMBIREL-L T 4°C T @ 2.5%glutalaldehyde 4Rkl
Wi (pH7.2) FIC iR TREEL=.

5 BEENE

EREOREIX, —ExRX—XHRILE (DXA:
QDR-4500, Hologic Inc.)#M\\T, BEEORIEEIT-
e

EEIE, ff 15cm, 08 8cm, @& 3emDAFI— LK
E 15cmET 0% <=V BEBRU 25%
glutaldehyde FREEE X (pH7.2) A7 L7-JEmI ZREB A
EAS AR DR B EERRE L. A Bt
DB IR — R TIR B OBEALEHA LI R AN ¥
vl AF s Filgh bR 2EOmH (em’), B
Hilk (g) , BHEPE (gfom?) 454772, i, BT X

&S

PRI BLN @SB IWERE PO 1. 5emii[E
OB AR BITIRR R (R, LUF IR SRS,
UTLER (R2-3, BATFTR2-3) LBE§), 1AL EE (R4-5, LATF
R4-5) LBEF) ICX 5L, I B EED D& T
7= 1)%.

1. BITERPTOSES & R E
THTALF X HRIRE (DXA #:QDR-4500, Hologic Inc. )I=&

R ERTO R RS EERE. X BRI E0Rsh e SRR
EErhii 1S cnfBBAOREAERE BRI (R, BT
i (R2-3) , FrAmMrmBArin (Re-5) 1 K4y LR B S RIEE1T72
ofz.
6. NFBPGIICIHBE (LIT, e L)

FSEARENT, 10% =Y EER, HZFHAKIZT 12
REEIABEZATV Y, 8%EDTA BRI (pH7.2) i=£0 30 A
A C T THUREIToT=. BIRKE T, EABEMSBITIZT,
FITAE LI, dfrA s (L), EEs(L2-L3,#
D), OB ERES (L) (82810 (R D) 2RV TR
O REFGECH L TEEICHVHLE. 2Dk, =F/—
IWRFITHIAKL, /357 2@, KB ENIZah
—4(TU-213, KFnTHE T 3MCEH M 10T, [Ha2~4
w m OIEGERIEE F MERkL7=.
7. SREGERME R e

R LR EIY, —UHEEL TR ¥ TGF- 2
1 (Transforming Growth Factor- #1, LA FITGF- B | 2B
F )RV —F ik (Santa Curuz Biotechnology,
USA) &H17 % VEGF (Vascular Endtherial Growth
Factor, LA F [ VEGF | &B&3) ARV 7 o —5 A4k (Lab
Vision Corporation, USA) # vy, AT RFE - -
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A F HufAHk (Labeled Streptavidin-biotinylted Antibody
Method: LSAB 7%, DAKO, B ICL0{Tieo7= 9.

TGF- £ D—¥kfilkiL, PBS T 10004%, VEGF D—¥kfit
AL PBS (2T 500 I F IR, 4°CIoT 12 BRI
7z, ZIRbuAEY Biotin BRI VY 1gG v MIEE
vy, |iRIZT 30 RIS E7. BUE#%, Peroxidase
BE @k Steptavidin # H ™ 30 SRR G S+,
Diaminobenzidine* H,O, FA#&IZ T Peroxidase F&E2D7-%
10 SHERIGSE 7. OV C, Hematoxylin (- CiZ 4,
ik, B, BHAEITR-7. — 7, fERL i — &g
YA, Sttt LT PBS ICLD RN T4 7 o B 4T,
JEFBRMEE (T AV AT MBS NY A—/3—
AT b, BXSDICTRIEL, IREF1To7.

8. MESFRIEARDIER

BT 14 H1%, 28 A1£!Z Pentbarbital Sodium FREr T2 T
BAMIL, BREHE VY, Z0E) DATRRKIC T
EAToTot%, Kamovsky BEE#RIZLVIEREEE{T-TE.
F0tk, BREIRLO AT —7 V%24 AL Mercox {85
(KEAAE R, BR) OFEF (AvayZR CL-2R)
20ml L Zxf L CRE( KA (MA) 5ml 2402 &5t 25ml HEAL 7=,
ZLTC, fHIEmE{k#, RE%EMOERERE LD IEREL,
FRBAMEE T CHINTL7=1%, 2.5%glutaraldehyde BEEERE
7 (pH7.2%, 4°C) 12T 4 ~ 5 HREEL:. #LC,
FREKITT 12 BEREARL 28k, REERRE N Ak
VAR C 72 REENETE, BETREA TR, BT o mE
FRRELERL, EEREFHMS (DS-600,
TOPCON) # AV THEER, 4T/ o7z,

9, EEHLEL

BEEOHOLNIZT —F O AL, Windows
Statview A=, BH7 1 BT, 14 A, 28 BEOET
WP ER (R1), BilmichnE (R2-R3) , Bilms
{\LER (R4-RS) DIEIEHIB HED LT, 8547 (Fisher
" PLSD) &1T=7=. 7z, Bl (LEF) LA (G
B) LOBFEEOHENT, t-TestGHED W LB EM:
DREEIT-T-.

B 5% LA T 2bo TR BELTZ.

[E8ER]
. BEEFEEOHEES
B 28 BEOERDIREREEL, AIEE;0.174%
0.004g/cm?, ZEE;0.193+0.010g/cm® THY, Firilo

RERH

EEFOREESREEROGILE I HA~THR VR T
Ho7=(X2).

{g/cm?)}

0.30 B smn
Nzus

0.25

-l-ﬂﬂau RiT148#% WiTsEE

X2 ERREECEALE

BT 28 BIEDOCAOIREBEEN, HILE;0.17410.004g/em’, 2K
H;0.193£0010g/cm® THY, BITRIOEREOFEREMERROEIE
BloHATE EE Th-1.

2. FIROSEENEBEORITRE R

NEF ORISR FEEO KBTI, B 14 BEIX, B
o 1 FR SRR (R1) 50.171 £0.019g/em?, B4 {7 55
(R2-R3) ;0.227+0.024g/cn?, ‘FHri¥rsimELE (R4-RS) ;
0.236+0.019g/cm’ T&HY, BHWHRLALES (R2-3) RUYE
HristiimEArEs (R4-RS) 23 B Il P 9 (R1) 12~ T
AEICEPoT (B ; p<0.05, BilmmEir
B8;p<0.05). 7z, B 28 RAEIT, BT P R
(R1) ;0.200 = 0.029¢/cm’, ‘B # W S A2 46 (R2-R3) ;
0232+ 0.026g/cm’, "B I AL (R4-RS) 50.227 +
0.014g/em® THY, B HUTHHIAIES (R2-R3) & OB HTT
SmE LD (RA-RS) D3 EHWRT R (RD ICHSTEE
I @b o T CEHTESITALES ; p<0.05, BHririmE,rEs;
p<0.05) (E43).
3. BITRONERRGHERE

BT 14 BEO HE A6 T, BERROERHRE
ICHEEN, FORDEORRCEERIIRLE
Bz, B R OISR ek B MR s (R
DFEFEAFRD DT, (BB T DIk F L,
10 ~ 30 4 m DR IR RESTHY, MIHDIFE
AFEEL TV (K 4-A, B). -, GEiRskvEyvé
THE, MERERE HifD L 8 E R R0 SR R HE LRk =
VEGF OIS FRH BN ([Z 5-A, B).

BT 28 AT, SERE LIS OBIEEL 2%
ORERas B (H6-A, B). £/, #HEEH L
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- — OB HHRINUC TGF- SORISAERD BT (X 7-B).
o . iy 200 5. EKEREIOER
' s oz o A ORI, B 14 B:186.12492.03 1 m?,

4K A28 B1%;290.68£119.37 u m* THY, Fif28 BEMN
14 BRICHAT, BEICE A RLIZ(p<0.01)(5 8).
6. MEHNELROERNETHAMSBESE

B 14 BED SEM T, B IS A DOl H T
RSN AEED RSN, (REREZIIZEOIER
fansBEsni-(E9-A). BT 28 H#ED SEM T,
B HEELOE IS LOWBLA 3E T B E ik R

]
# .20
3

M e REsA®E  REsEE

3. fERSIEHEDLE  *p005 HEOREIZL> THRESNAEM 2 TISBSEINn2
B 14 BRRU28 B ROBIEHBIHE(R2-3) R USHE (R4-5) Paofols, BIEASEITL TSR ERIRLERRIO KR,
OREEL, BIWRRRRE (RD IR~ THEI AV ERThH B e B A M A D4y A ER S N7 (9 9-B,C) .

(p<0.03).

et A
HE-stain {x40)
Arrow : chondrocyte (ch)

mn(xm} .

E4-AB . FiT 14 BRICBITRERBO LA EHES
A REEEE, Fol e kR SOBRBEIC LOERESA T . B ¢ IEKEREHRL, PFESDV AR STV .

AL

immunchistochemisiry : VEGFE (= 10) Immunohistechemistry : VEGF(<40)

Arrow: Vascular endtherial growth factor (VEGF)
5A,B ‘BT 14 B #ICBT 2R AERRO RS LG
A BRI EEOMHEE L - VEGF ORI OGN, B« RER{EL7- Bl IEEDERIZ VEGF D EISARH G-,
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HE-stain{x10)

Arrow : osteoblast (ob) , osteoclast (oc)
[ 6-A,B ‘BT 28 B #IT 1T HRCEMRRO I E MR
A FEE Fog<ofFs@EgEshz. B ZEOWEHRARRZEIN:

HE-stain{x10) mmunchistochemistry : TGF-g(x10)

Arrow : osteoblast (ob), Transforming growth factor - 8 (TGF - 8)
B7-AB 7 28 AHROLFHERSR
A BEE S ABFHESEESN B U EE LORSFHASIZ TGF- p OBRUEYFRH L.

(Fm],} L) —
500 _I'_
l 400 - {
B 100
i 200
=
100
i}
#Rif140H 8Bk
B 8. BT 14 BER U 28 BEIZB1THECR R ETRO R #*: p<0.01

B 14 BEEOEFEROEHIE, 1861229203 ¢ m’, BT 28 Bi%lL, 2006811937 ¢ m* T&HY, Bif 28 B &AET 14 BEIZH~~THEIZ®E
fi§% 7L 7= (p<0.01).
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ArEHT14 8 (X200), B, C: Fir28 H# (B: X200, C: X 2000)

BE9-A,B,C ‘B 14 BEEU 28 B EICBHAUE S U o SEM &

ArBiT 14 B #00 SEM QT B oLl SR TR S W A (REDTERLS (B REIC I 2 MO L B Rah/-. BC B 28 Bk
@ SEM 8T A /s 0 E s LU PR TR iR E R RO S Lo TR NS R e L LB S o 7o, ALt TL

TV DT R LB oD SR R B A i B D S s R .

[#%]

ISR T, AR E (LN EERLOF
{ERFFIZ DO DR S, BT s C RSN 5%
AFRERCE IR EL TRIAEESIE, RICXH7%2
BHE7yMOBIL CHOEFEE 2 STORBE~ LT
T3 7. BT BARR OB RERE S AT R B A TR
S ZOERBEFRER T, STHELER, £ORNE
POFICEERZONG. BT, FOFHLL TR
BRI, SEMEEEICE L ERBICL b5 T,
E AR EHE W LR OERIC AL,
DTSR EARIEXR( LT AL TRIRIL T SR
a5, ZOBEROSTFEWFHFEE AV TRERK
(B D RFEERFP 2 H R FI oV THRES © 7 V&
DO, Z<RIEIZR>THhHeTha. £L T, B
Pricinafe CEZHMEREC i, AimE#iIcm
BB HHEN A YA A2 LT Transforming Growth
Factor- & (LLF, ['TGF- £ ] £B&7) < Platelet Drived
Growth Factor (UAF, TPDGF ) &#5+), Fibroblast Growth
Factor (AT, [FGF)&B&7), Insulin-like Growth Factor-1
(LAF, TIGF-1) &B89) o EBEOEF I vl h,
M EHEEEE S I BT A Bbo TV ALY E
AENDHL, BT OBREERIC M EREF EZLW
DTHHRBIE, R CHERE T F A3 f 8 5
FHEOAFALBRRICEY, FrAaBRHEL L TEREn Wy
EVIFERELDHI LTS, TSI, REEWTD
HUE AR B R O IMHIEF S TFEL 2T hiEb
7, oM ERORER FE2 Sl Thonid
RHRVPETHS. BElICET o ERFLEE
THHIIbLHD0LT, REEERFHFIEICEET S5

TP FOBREL TR, FRE, Tl ok
NEEICRKELTHETHAZLBHIToNS T8
AR ORI T A T T D73 xR+ A B
A% IR L TR TR I AR IERR R D B $rid
DRFHHOTERSEOFTEEL ERICERL Tis<
VERHLNLTHD. TRETEBEDCEMIZIZ, MD
{% (Microdensitometry) , SXA 1% (Single Energy X-ray
Absorptiometry ) , DXA ¥ ( Dual Energy X-ray
Absorptiometry) , E##J CT i (Quantitative Computed
Tomography) SHICBF I AV LR TS, SED
FEIT, BIFBOEELZEBMIC X BRCIVBEE2IT,
W, X BIVELN B IEREE S 1. Sem@FEAN O
FHARRO SRS S DXA IEIC KW RlEE2RA T, #
OB, Bk, X7AEEMOBEENMET 5
Vo i 10 AN TVWAD, BiTEO B B>
LRI R EEE NS00, AT LU EHRELE
FZRRHOND0N, HDL T, ETERE, AlaEmEic
e\ Mk EAsEEDY, A3, EMiaommss
b ICH A B AR A RSN T BDhs, =
DR REEPLHERT 2L LLINL THS.
BB, OB TEASNAEEY /213 Y,
FOE L REEBLERAIIBVTBRT AL
DHlED S bERE T AL HMAEDEEZL N TH
2.

BT | BEO XHEBTE, BFAROHRE S BESh
7=7%, AR (L) LIEFIR GB) Lo FEEOELL
{CEARRD LN 2T, Fie, sEMIC RI-ERE %
ETIE, 3 BRICBVTLREEENRBOLRARV A,
THEIFWEmLE (R2-3) A3, RWTE RS
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H(R1) &L THEITWRSEREE (R4-5) AMED Tz, ZO8E
X BRI IETARIETHY, REL B HERME
ofE Ao E AR LIIER R BB .. MRk
D=7 r—IOHUEICDWTERETL TS, &
HrRp A U A A & B SRR E O AR 3ED 5
NizZedh, REEEORROBEENE-ZEREZ LN
5.
AR I RAICEE TS PCNA (Proliferating
Cell Nuclear Antigen) (%32 5i#4% AL = 38 o ks
&, AT AP HR T 50 BRLTHHRYT 5 B
BHTHHLHESN TS, EEOFERTIY, BT | A
PR 14 BIEECR RIS R EET-
TRV, B E{bic RS h =it B R E AR
DB B R B O RSN SR > TV
boLERIN. Thbh, MEERZIIEY DY
TR TFHMEREROZEELESTHI IR
LUV TOREHREISHERSh, £O/RRE, A4 A
AT AL OV R TR SO B B EOR
MABHLENLOLEEDNS. ZOZ kb, BEH
i, EPTTRREALE (R2-3) R UVE - ririin®E (05T (R4-5)
B E TR P RER (R1) 12> THER RV ORI
BN - BRSNS, £, B 1 B
HORHEOTEHE, 0.180£0.005gcm® T, BT 14
B % ;0.183 = 0.008g/cm’, F #T 28 H #%;0.193 =
0.010g/cm’ THY, ‘B | BEDOBHED FEHEE 100%
LLTEIT 14 B, BT 28 BEOMEEIX. B 14 B
#T1.67%, BiT28 BETIY, 722%0OMMHFEDLN
fo. ZOZliZ, CERaORE, IEXR{EABEELZ M
ERTHOLHEE TED, IHICSHOEGIA ZAG, &
YR O R HEALOBE HilaE &8 i 30 FEoEeEH
B EfEA I RhE L, BRI B L B EE R
AN HHERAR LA, 30 BEOBEHIKA7.46 (1 m?)/
B3oOMBALIZEicizd. AN, SR, Bk
BB OIHeFER, WA, BXEEOLIICHRALEL
WEFIEES T, FRAICHER)/NEORE M)
KbscFriasiBEL, REREL KEJEEHIaOE
KMez e Fh oIz XV B2, SO KRB
A BRI VEIRE LV IEA(EL, Fhblbiz i
HRIIEAL TV BLO LB,

EbiZ, BT 14 BEORTREHICROTREERL
kBB RSN, ZOZlid, (REOFTER

U MERIZFIA-> TRIRZETL, ZOHRK
ISOHEICIE, FRTEFORS S KERfaORHE-L
HERHOELA T EEL 522Nt HEILNS. &
LT, #kiHian it by, MlafEs-CEER TEErk
THLD TS, MRALERCRAIEFOSK, HH
IEECEM A LI LB B O THY, Otk
DIERAORFLLDRELEELD VLR, BT
RO LERERERDN COFEMFTOMBEESE
L CWBOASHIAZ .

EZA0, BE#OMERR 1T, BT bR
OB EIZIENS. ZLUT, BFE 10 BSHWETER
O EZATEROLN, FIRFIC TGF- § DBULAED
TWD. ZOZ i, FiTE®, MBI /M5
JEHERT TGF- B BVETEBIC KREBIb L2
THLDOTHDHN, ZOMBEHROFTRIT, FEORFKRL
FHE T8 TGF- 8 DEUSA TS B h T

TGF- B DRISIZOVWT Joyce ME™ €51, BFLT
VRWKERF B TIZ TGF- 8 2 ¥ 53 5L BEtERE1{L
DFEEIN, F LB EE RIS, Zof/)
BRPLIREEN TGF- B A EIFREARICH I ZE
s 1x&Thalism » W3 Tuna. LasL, BiF
SO L ORI BV THEBOL OFLIZB N TS
TGF- 8 7211 2355 RfTRF ThHHI LITITEER DR
BHLIATHD. 1282b, BITEEMHICIZ, PDGF
(Platelet Derived Growth Factor) =#k B, BFHICH
VT FGF (Fibroblast Growth Factor), IGF-1 (Insulin-like
Growth Factor-1) 72X O RAFHREL, @y T
AAREMEL A VEh TV AhBTHA. TGF- B #5208
BITRRE RES T A LT 26, (REDERORLE
LD BB S BRBIENEZLND. TGF-B2Y
OREEFREIZED, BER O CEREEAETEH 0L
W7o RONADS, Biaie{RiEs L, fRaLdifz
W, 2 ERbHEE, RERFORFELL TEAIZEZT
HAEPLLNRWE, BIFEESERITRbh TV
VORIE CEAESNALD TIIRWEEZENLTHS. &
bIT, BERHOBBICHREERIC OV TIBAL)
T, BIAECix, RERFOZAhEFHFEIC
ERL, WEORFT~OBRENRKRAKIZREREED
ARACIZFR R KIEHBThD.

FH 14 BT, HE A RSH, 28 BEICE(ES
HEITL T AR LRI OERIZDH O, BER
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AR XL T RS A MEROFTHAES L TR FTRE
HAEZ LIS, ¥z, BiEE o TRERDOEKE
EHICE FAASBERE N ihh, B SHN
HEE~HWT DI NRA TR XL 735 A M
DB RIAZENAHEREINS. £LT, BH/MATHr
HU7z i3, AHEmEncss (Re-5) Db A0
B (R1) ~ETREEFE L& B, AIRIEEEORSAES
STV, ZOZEL, RRRERIC NN afdl 7%
ANDRZWHRIDRIE, BEIARCERELT 5T
EIT2B. N T REANERIX, BEERERT
LRFHRC LT, Mg EE P~ 5 E e
NTERIAZENRELDN . 4, BEShAFUER
BRI, AR{LAEME B THRE/NEL, BIRILT 548
A EEESWL, RIKIEORRMLEHE, Thicfd
SRR HIEIL TOABZENEEREING. ZOITEZD
&, BEFMROHBEICLY, BIroE ARk &
ICEEHRA LI, FIAERVEEAENEREEES. T2
Db, B OEX{EALAKET DRI A FHIC
TGF- 8 DRIGHFRH LN 0D, (REHEKPNOMR
R - LR A A AN E R R E T D
FAEMBED LD EEHRTHRELEDS.

EZAN, BIEEHA TR E RS ERIC B
TH FGF R IGF-1 ZE ORHOBE b RN A5,
TGF- B # S D EE FLYBRTTO R HS. 5E
DEERIT, HEFL U TR TVWBINNE, HLIERF
RBL & mEA AL TSR TLMb-> T A
BEIFET 56D THE.

B 28 BEOLNM TR T, BRAICEGL

BEESBTNORIHEEL TXERIDT TLBbLIIA,

BRR L I KO PBOL 5 C B M L iRk E R
HEOBAIZ Lo TERENS 3 RITOEMAETHE
Bahi2hof-. FOEMICHHEARSEOBREFEICIVME
HESHESNFTEELEZOLOND. LAL, ZOFMT
T® VEGF DGR RBNIZZEb, BRFEARICLDR
AEOHL M U BTRTOERE 3 Rl LLOEED
—HLRVW L TET LD THD.

LA EDZEND, BHfiGRARIZI T HIR T
RENDRA#EETO VEGF 290E L7 FZnkE
DERY, FIFP TORMMEREI DY, £0#%,
{REORKGER CH IR T TGF- g R#BUL
HEROEELS I ER-THOLBbhs.
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Study on relations between subjective symptoms of stiff neck and
daily life-style of university students
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Abstract
The purpose of this study was to examine the relationship between lifestyle and symptoms of stiff neck experienced by university

students. Results obtained from this study were as follows.

1) The prevalence of stiff neck is greater in females than in males. 2) Those who report longer sleep times have a lower frequency
of stiff neck. 3) About 70% of the volunteers (high school and junior high school students) reported experiencing stiff neck symptoms.
4) Both males and females reported developing symptoms of stiff neck at work or study and when they are tired. Females report
symptoms of stiff neck when they lift heavy weight and it is cold. 5) There is not much difference between males and females
concerning methods for caring for stiff neck symptoms. Contrary to our expectations, the use of exercise to care for a stiff neck is
infrequent in this group of volunteers. (J. Sport Sci. Osteo. Thera.,13(3):171-178,April, 2012)

Keywords: Stiff neck(JHZY). Life-style(4£ 7% & 18). Subjective symptoms( & B AEIR). University students(F4E)
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