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[ Abstract)

of extracellular matrix and ultrastructure of the chondrocytes.

Objective To study the effects of low intensity He-Ne laser irradiation ( HNL) on the secretion
Methods
lage sample of 3-week old New Zealand white rabbits were cultured with newborn calf serum (NCS) , irradiated with
HNL at 5.74 mW/cm® for 30 min daily for 6 days, and then incubated till the 13th day in nutrition-deficit medium.

The chondrocytes isolated from the carti-

The type II collagen synthesis was assessed by a hydroxyproline ( Hpr) content measurement on the 2nd, 4th, 6th,
8th, 10th and 12th days after the first HNL irradiation, respectively. On the 9th day after the first HNL irradiation,
the DNA synthesis was observed by acridine orange staining and con-focal laser scanning microscope, and the cellular
morphology and ultrastructure were observed by a scan electron microscope and a transmission electron microscope,
Results

HNL irradiation, the DNA synthesis and the matrix secretion such as type II collagen and aggrecan were more in HNL

respectively. The type II collagen synthesis increased steadily in HNL group. On the 9th day after the first

group than those in the control group, and the structure of endoplasmic reticulum was clearer in HNL group than in

control group. Conclusion HNL might inhibit nutrition-deficit induced endoplasmic reticulum stress of rabbit

chondrocytes, promote the secretion of matrix such as type II collagen and aggrecan, and then promote their prolifera-
tion at the observed irradiation dose.
Chondrocytes;  Endoplasmic reticulum stress, type 1l Collagen; DNA
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MZ S T HNL fE2E 3858 i AL, 5 % B4 A
Et, HNL FEES IS 565 9 AN 2R i R A 40 i 71 36 1
IETES 240 A0 R TR AT K A i A o, T AR
DG S5 2H AR R R I e £ 43 ) 6 B HINL R S 28
9 R, HCH AN AR Y 11 Y S JURN B 22 B 1) 43 W A0 1 3
RER%, B 20 A A I A S S R A, AR S itk — 25
HIBIFTE & BN, Bt RS U Bk 22 I B 5 s ) A A 4, A
B A A U SR BE 1 S B LA Y B TR g e
B B R B BE S AEASKTEE T

JE S XT 24 b o3 24 PRI VR . W5 E S, 7 i
BRFRIE AR B 22 b A i A SRR 484 5 A AR K
el AR AR TIE ST HNL BB S5 A 6% 4 w5 A7 400 BR



- 372 -

AR P b A 2 2007 4E 6 H A5 29 555 6 11 Chin J Phys Med Rehabil, June 2007, Vol 29, No.6

RS JER B o o, PRk BR R A A T DA DX 4K
B AN G SR R0 T A U AR B HNL BR S S
B B B BE S AE N RGN, (ELAS 48 W A A
YR HNL A3 5200 Z2 8] 13 d A AT LA I 3]
IR E HNL S 5 3 BTk s, nl LA
i, HNL RS {10 78 e i A 1 220 o b 3 &2, I
FE AN 228 AR | nT BE SR 40 3 5 Y — A R

PR S 25 T2 A ORI & B 3 B A
3 PR P O L ) 4 v, REL T PR 5 PR AR 1) G, —
SRk, T AR AR T P S5 R ) A 1k R R R ) U 440 i ) Ty
ARSI LR EE Y E3f Gt f B WEE 5], HNL 8
FHEH 9 RIVECE A R 20U, M NA £ 5
A REL T PR 5 ) 5 28 HE A7 B, P9 Jo o b 2 FE 5K T
X HEZH 50 22 B A B 22 B4 o 2 IR 4, I 3R oSBT 4
JiL, BRI 4 1) HINL 8 SR 2 B 4 it 58 5L A & ) 2 1
A S I EE T, I e AR RO AN B FE E A
T P S5 IO £ B A 238 R | SE R A R A S, X R A
FITE LR IA 8 FR 6l = 2 F T 15 3R 00 s 40 i Y Y o
WOAEAE N 38, A T RE BN IA T, M SE RIS A
HE—20 Y SERGUESE X e B SR 48 SRt — A S R
I T AU SR B 22 W5 10 0 0 5 R R 1Y) B 1) A A
PE, ATLIACK  HNL B8 51 nT G838 i 9 il 35 FR B = 5 i
) PR T DR 78, 0 i 200 JH 3 b T 28 e Dt R A 1) 20 5
Yt A1, £ R A0 R A

RS GR RS (—% <20 mW/cm’ ), A5
) BB OB AN 25 R 9 TR 6 8l 1 #5493, PBM
YRR EBEAAREW, & —MEeENiRIr i
B2 Logan 2520 L T HESE T K 3 ¥ 241 16 3%
(660 nm,12 mW,5 kHz,2 120 J/cm®) X JLAHIFL 5h
AN ) 75 MR, B & B A0 A 7 v R R R
Applegate LA 2T AR A (700 ~2 000 nm) FE5T Kz
FRAZ 5L DNA $i45 ™ Az S A0 Dy 38 8 1 e ko A48
sOCEAIT S KB F B, BT HNL B A9 55 AR
JIN B AN AR S 0 T BETE AR /DN | AR 8 B AT R T
HLBE N XK WL B Sk As, R d b s R
7, HNL F8 S (%) 1 20 it [ R 5L A T 78 g i ) 2R 78
HEEEAZH,

ARSZ T R GG WA KB, HNL B8 55 n] g
SR E R G = T R 0% P T D R R, 2R A 4 A T
TRU R S B 22 40 S A0 P A0 35 5, A 0F 20 M 3 5, AR
SEBGAF5T 25 5 R IR B YO 8 S O B SR ) I TR
WFFE AL T il SRk

Bt 0 B AR TR It AL s TR A it I R
it o E s T e B |

(2]

(3]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Z £ x @t

Akai M, Usuba M, Maeshima T, et al. Laser’s effect on bone and
cartilage change induced by joint immobilization: an experiment with
animal model. Lasers Surg Med, 1997, 21.480-484.

Morrone G, Guzzardella GA, Torricelli P, et al. Osteochondral lesion
repair of the knee in the rabbit after low-power diode Ga-Al-As laser
biostimulation: an experimental study. Artif Cells Blood Substit Im-
mobil Biotechnol, 2000, 28 :321-336.

W/ NEL BT AR 48, IR He-Ne SOG0HH0H 40 L 484 A
FsEI . A B R 2 A 4K, 2005,27:68-71.

Spivak JM, Grande DA, Ben-Yishay A, et al. The effect of low-level
Nd: YAG laser energy on adult articular cartilage in vitro. Arthrosco-
py, 1992, 8.36-43.

Bayat M, Ansari A, Hekmat H. Effect of low-power helium-neon la-
ser irradiation on 13-week immobilized articular cartilage of rabbits.
Indian J Exp Biol, 2004, 42 :866-870.

Guzzardella GA, Tigani D, Torricelli P, et al. Low-prower diode la-
ser stimulation of surgical osteochondral defects: results after 24
weeks. Artif Cells Blood Substit Immobil Biotechnol, 2001, 29 .235-
244.

Hardie EM, Carlson CS, Richardson DC. Effect of Nd: YAG laser
energy on articular cartilage healing in the dog. Lasers Surg Med,
1989, 9:595-601.

Morrone G, Guzzardella GA, Torricelli P, et al. In vitro experimental
research of rabbit condrocytes biostimulation with diode laser Ga-Al-
As: a preliminary study. Artif Cells Blood Substit Immobil Biotechn-
ol, 1998, 26:437-439.

Morrone G, Guzzardella GA, Tigani D, et al. Biostimulation of hu-
man chondrocytes with Ga-Al-As diode laser; " in vitro" research.
Artif Cells Blood Substit Immobil Biotechnol, 2000, 28 :193-201.
Torricelli P, Giavaresi G, Fini M, et al. Laser biostimulation of car-
tilage: in vitro evaluation. Biomed Pharmacother, 2001, 55; 117-
120.

ViBE. SOOI E R, 5 TR dbaT AR AR
#t,2000: 25-29.

Tunér J, Hode L. Low Level Laser Therapy. Graengesberg: Prima
Books in Sweden AB,1999.6-122.

Karu T. The Science of low-power laser therapy. Amsterdam: Grodon
and Breach Science Publishers, 1998 . 1-213.

A, WIZIE, SHH), 5 FAL PeDNA3-hBMP3 %% 5 51y
B R IR R . AR 2R, 2000, 20:366-371.
Nishida T, Kubota S, Nakanishi T, et al. CTGF/Hes24, a hyper-
trophic chondrocyte-specific gene product, stimulates proliferation
and differentiation, but not hypertrophy of cultured articular chondro-
cytes. J Cell Physiol, 2002, 192.55-63.

2R F. QNS BTRY AE A KPS . dEat. ARTUE R
Jitt, 1988 ;124-133.

ZEH, MBI, AR S-SR HE I X S R O i R % e 1
SN, TR PR A S R KR, 2006,28 :295-297.

Scully SP, Lee JW, Ghert PMA, et al. The role of the extracellular
matrix in articular chondrocyte regulation. Clin Orthop Relat Res.
2001, (391 Suppl) :72-89.

Terpstra L, Prudhomme J, Arabian A, et al. Reduced chondrocyte

proliferation and chondrodysplasia in mice lacking the integrin-linked



rRAE S o 5 REE 24K 2007 4F 6 J1 45 29 45 6 b

Chin J Phys Med Rehabil, June 2007, Vol 29, No. 6

- 373 -

kinase in chondrocytes. J Cell Biol, 2003, 162.139-148.
[20] Yang L, Carlson SG, McBurney D, et al. Multiple signals induce
endoplasmic reticulum stress in both primary and immortalized chon-
drocytes resulting in loss of differentiation, impaired cell growth, and
apoptosis. J Biol Chem, 2005, 280:31156-31165.
TG, FIDEE, ORI AN G A 5 A R s LR
VU2 VU ZE R R AL, 2004 : 39-49.
Wong BC, Boyd CA, Lanzendorf SE. Randomized controlled study of

[21]

[22]
human zona pellucida dissection using the zona infrared laser optical

system: evaluation of blastomere damage, embryo development, and

subsequent hatching. Fertil Steril, 2003, 80 1249-1254.
[23] Logan ID, McKenna PG, Barnett YA. An investigation of the cyto-
toxic and mutagenic potential of lowintensity laser irradiation in Friend
erythroleukemia cells. Mutat Res, 1995, 347, 67-71.
[24] Applegate LA, Scaletta C, Panizzon R, et al. Induction of the puta-
tive protective protein ferritin by infrared radiation: implications in
skin repair. Int J Mol Med, 2000, 5: 247-251.
(1&181 H 181 :2007-04-21)

(AR F )

pily

i N

15 Bel-2 & ik %

R

&

LA MUK

K

BT 9% TR ( Alzheimer’s disease , AD) J&=— Rl BRH WY
FPRX R 28 2R G0 PR R o, e L B D g o A2 il B A 1
P, BB R M B 7S, B A BOCAC IR s F A A
TNDIRERART o AT TR Bt A Ik, AD 1
RIRHRE ETHERE ) HATXE AD BRI M AR T 1697 IR
B TP 25, R ER AR AD 19 R L, B R A
ROWBHA TR R 2 L AT e ny — T E KPR, 250
A-GHOGRUE T T4 B A A AD B3Ry, IS T BT
AP AR BOEXT AD K BRIA YT RCR 1 S R B 5% i AT
B, AR E RN A-UEO0X AD R “H 47 RAHE”
P CHEAT L BRI, WG NS B BRI B Bel-2 RIK 2, LA
WM IR AD $RALSTIR i HE

M5 %

— 2y i

Fit Alexis 23 F] 7= #8822 2 ( Ibotenic acid, IBO) , 5+ #7
2005 3¢ Sigma 23 R Bel-2 i (1:200) AW RAFEHTR 166
(1:500) FIIEEEE U0 [ 25 -3 S AL Wl streptavidin-horseradish per-
oxidase, SP) Z&¥)(1:500)

TSR B e

HufgERE Sprague-Dawley KB 40 H 4R 200 ~ 230 g, M i
AN, R R A S s O B B ARIIE S O 410116, ShY
TP EE SR, BN (22 £2)C JBEH 40% ~50% , A
M oK, B HOGRR 12 h KB BENL > A BT AR 4L AD
FRARIZH (BARIZE ) (S-S0 AR U BRES2H (HOLIR T 4 ) FIA-
SRBOL L BRGSH (BOL/IIRI P B2 10 K, S5 shYy
TSR AR R B ISR SR T S, R A R TR 10
H BRI 8 N BOGIEYTH 9 HUALBBOG/RAIAITHL 8 H,

FLTH A BHE BRI H (0524410024 )

YERT FAYL . 450044 FBIN K813 125 55 L BF =B AE Bk R (2%
T ) s MO K 2 [ 2 B A0 A 42 5 B s A U =5 (R4 ), MRS
P E (EFHE)

AFFETRT IR -

-7 G XL B S TR AR IR B AR A K BB R A

= AD BRI ST

SR E N AN Z R AR AL AD Shi sl i 1 ik
AT ER O 100 o/L BYIK 454 (300 mg/kg TR EE ) 1E
i T ST IR U, e L 11 58 T SE AR e A B R IX R
& JREBiEEE, TR TEF/E— 1.5 em KRR O, EPES
B, 2 M B S AR E o BT T U PN 4 S A%
(nucleus basalis of Meynert) 4b i 17 37 14 5 37 ( A b5 8 )5 £2
1.4 mm, A4 2.4 mm, T HAE 7.4 mm) , 2K J5 T UM foi i 4%
S LAY B 1A EARR 1 mm WAL, TSR O R RS T
WS, SRR T 0.1 mol/L RRZE M (pH {H 7. 4) 1Y IBO
1 wl(5 wug) o FEEHTERESE] 5 min, B4t 5 min, MFIEAE R T S
PREL, SRR B EhET S8 A TR, Sy T ) o] 28 P e
R, WFARAFAR I AR, A G5 R FE K

LA R S AE W R7N

TFARIFH 2 K RAEM=L-ABOCE T EEIR 7T 2
AEIT AT A A RO B AT, SR RO KR 632. 8 nm, )
HHR4A.5 mW LB AR R 3 mm, )28 B K 56. 62 mW/em?,
BER BTN 33.97 J/em®, BOGIARYT 41 BRSO BUKES, ok /T
PHAYT AR K R A &7 CRMIHER, B &7 TR ES
FMETN TR LA EBIE s 7 ke 555 1 Mok . 2 3%
YIRS 5 min, FERBASE 1 ¥,10 d 9 1 97 FR, 32 M7 97
FEMIE R 2 d,

R v

KA T EBEE 23 K, H 100 o/L A7k & G JFE
P, M B 8 D ME | 28 20 0 AT A, DU i R A BER K L 4% %
B S R s B , BT 4°C YA BEER K K 4% 2R H IS R
2, BB A I AL A 5 5 HILERE R ) 1 i 22 1
AORRS wm BT —, M85 g AUk 230 & U B R AT
SP iyt BAPEXT R FHIE % 22 i — P, B FEAR Bel2
G pE AL 2 Yo ) 45 B S 5k, FIEE KIS HLIE L 5 441
HF  7E 400 565 T i0 s 2 FUFIE D CAL X Bel-2 FHEZRSL,

NG

FASRCR (= +5) 275, FH SPSS 10. 0 R840 1A 2 A
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