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A review of animal models of non-specific lower back pain
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[ Abstract] Non-specific lower back pain is a common clinical disease whose pathogenesis and causes are still
unclear, and the advantages and disadvantages of various therapeutic programs are controversial. Current research on this
disease is mostly limited to clinical studies, and there is an urgent need to invest in a large number of animal experiments to
analyze its underlying mechanisms. The construction of animal models is an important means to study the pathogenesis of
non-specific lower back pain and to explore therapeutic method, but there are certain limitations and delays in the
establishment of models for this disease. Therefore, this paper reviews the selection of animals, construction method, and
evaluation method of relevant indexes of animal models of non-specific lower back pain, and the advantages and
disadvantages of various models, to clarify existing problems in current basic research of this disease. We provide new
research ideas and aim to lay a theoretical foundation for studies into the mechanisms of non-specific lower back pain and
improved therapeutic strategies.

[ Keywords] non-specific low back pain; review; modeling method; animal model; evaluation methodology

Conflicts of Interest: The authors declare no conflict of interest.

[EETE LT MALA TR BRI U2 A A T H (XLYC1902115) , 1L 74 FH T 8 5 4 & 30 H (20197H2/10300012) 3L T4
HHEITE A E (LIKZ0902) , i1 7 8 BHET QUHTAE 148 FHIK & 2k 6 5T H (2022-NLTS-13-04) , 17 748 B EE A RHITA H 21 BA
B AWl (2024-JYTCB-053) , 10748 7 € A1 BAJR #3575 00 A -7 1500 F (2024-JYTCB-026) .

Funded by Liaoning Province “ Xingliao Talent Program” Leading Talents in Science and Technology Innovation ( XLYC1902115), Liaoning

Provincial Department of Science and Technology Key Research and Development Project (2019JH2/10300012) , Liaoning Provincial Department of

Education Key Project ( LJKZ0902), Liaoning Provincial Department of Science and Technology Joint Fund for the Enhancement of Innovative

Capability Project (2022-NLTS-13-04) , Team Cultivation Program for Major Key Scientific Research Projects in Liaoning Province (2024-JYTCB-

053), Reserve Cultivation Program for Young Creative Teams in Liaoning Province-Seedling Program (2024-JYTCB-026) .

[1EEE N ]9k, 2, Wi, BF50 ) AT RIS &8 sl B BiiR M ML 511K . Email : 1987250839@ qq. com

[BEEE M, 5 Mt BUR, PR 7 ] S RAIEE LS S S R DR BOm LB 515K . Email: peterbaogiang@ 163. com



o [ S2I B AR 2024 4F 12 A5 32 545 12 8] Acta Lab Anim Sci Sin, December 2024, Vol. 32, No. 12 1595

JE9R (low back pain, LBP ) f& 48 MEREHRAY S0k B
1 PP, PESUR A T OB R B
7R P ECR R TS Y 10 S SCHE T Z
— UM T 2Bk 5. 68 (LN LBP HATRERHEAN
AEHEFEZ 43, H & T8 th e AT e R | R
Gu DL RCE A B A5 W o DR R 5 | A AR R AR, 2 o I
JWEE 10%, K28R E THERE R PEIER (non-
specific low back pain, NLBP) , J% [ AN BH | 9% 2 K 52
1o HAEERIF Y, WFSE R NLBP & 4Bk
FR SR MR 2 — , 84 JBU R AT 3k 849%™, T
TR BT, ™ U R B O R, 124 ik,
NLBP i JC 4t — W2 Wibs 6 38 o S B9 s R
R SRR A DLHERR R MR Rk i e . R,
ST e JBT S 1Y) B AR SR AR R A g 1 s AL i T
KIFA BB Tk, BAEEN IR L SR
Hr e

1 NLBP #=2ZZh ik %

T B ) (1) 1k P52 S B F 5 %) o B 3R Al T A
Harc AR R R FUERKEE TR
Prg s H TR EE NLBP e mit) | o J
SRR B Yy R AR A B 1 A A A W) ) 24
Pk L5 AN SEAELER R AR, B R B 58 8 A 2
P A ERARBE R B4y SR T A2 Sh R R | S 00 22 9%
JACHE B 2 R B H 2, H = A 2000w
A7 Ry W e AR Y B 3 G TR T B E e A2
BN A TS s, X g HAL R R 2L 3h
AR, S RN BRAE /N Bl AR R D) L ARG |
SRR AR ST 5 b 22 1 25 Ok b R B Y
YER ., o S50 4 OG5 e A8 1 A2 i AR Ak Fs b
ENZARRL, HLOG T T v BE 3 v oM Ok TR
BRI TR R T S0 B3 X A i 28 B
/NFEFTIRYE NLBP $E47 T HURA oY, K E A
PH2E AR R 5 A TE = B AR, X 45 2
T T 2 A R, 8% 72 T S A5 R IR
FIAE A AR AR e i UL S R Bl /)N A 1) 4
LU /N BIUBEAS 13 14 15 A5 T i S F- AR A &) %o
Jii) BN A 203 ok ™ B A IR 552 i S 6 7 oA A e, 2D T
TR, B TIHPA S5 AR 99% H
JEE ) 35 DR A, 7 3R D) el 5 228 T A B 5 A R 1Y) 2
T, R e AL S Yy, A AT AR R | RS M
S

LEA KA, RO AE NLBP #6558 2 <7 b & A 1

oo AHNS VYRS HAT i 305 A7 W R 25 5
N BRI REEAEA Dy 2 B R i 2 — , R U] 52 3 A 1) i
JTBIFEE T DY S W00 G I [ A, e ] 6 AR
[i )0 7 14 22 S Pk [ AUR: AR Ok NLBP BRLAE T o 2835
i GibEIFIs

2 NLBP #=EE R4

Hp [ PR I S PR A TEXT NLBP 9 P-4k A48 #L 3G
UK NLBP (1411 PR B 288 5 43 Sk A (] 985 05 4 12
PR /N U T R T UL 2 2k U T e
GO0 O ) 8% U Mg e Al e MM i) 93 28 M RE B
R TR YR T A (] 45 P B 25 F (R i A, A ] 28
WEBAAEI I, Iz RN TRAVEY) ) 245 2 E A
R, FH0H 4, MR EZ TMAERZIE
FIHER] 8 AP AR A WA /N G770 T M 9 1 o
2 EME /NG S5 R A8 5 R IR . S A /)N
KT 2 TR 8 B AR PEAR AT 45 w3 175 A Jm 3
RAE, 51 IR 5K, o A AE /N AT 5T
AR ZE R AN, 51 R R SN, TR SR B LA
F MRS A AR A U i A A A R M T A N R
FHREEELEEN, S E sz A 4t
T Y 5 A R IR T 13 Vi A5 B A A, H S ) 1 A
WIS, 12 3l B PR A RE D BB N R, 5
B RS AR, BT & R . R T &
HESF LA P4 P 2 22 9 /0 16 3, 10E— 25 I e #E 55
WURY Z 95 55 M . R T MR 3846 995 A8 J 1) T g
(RIS [N BT Rata =¥/ VA OB VA i ek A o 11 )
A UPRLRS Fh JR 5 Xt 7 M2 8] 1 320 37 3 72 Oy 4 T 1)
FRAVHMER T, 5443 90 B S 30T ARSI M
BT K BCEPEER

YN T A At I 5 22 B2 b A M ] 28 1
e RN G RV IR, HL LA o Y B A A
YT R SR T LAk Ak 2% T Bk 1 e 28 18/
KT LA & NLBP, {H 2 28 57 2 il i 25004 S et
21 MG B 0 5 TP A B i — 20 S8 T AR
i, T L2 2k UM i 1) SERbAIF o D
LR ML T U= T LA RS20 25 A AIE R Y I, F it
JEYI 1) S 6 BIF 5 22 1 O S T SR UL An B Y
AL HERALS . £ R RN SRR &
MRSy ok AT i 45 6 80 is 3h gt v K RARFE
SRR AR R BT R OUL SR B R & AR PR AN iR
FT R ZH BT 25 254 1 45 9 AR AR AR 1 LA 4 493
14 PRI B OV M i 45 ), L PR T B 57 R Rk



1596 o [E SE I E WA 2024 4F 12 A5 32 %55 12 8] Acta Lab Anim Sci Sin, December 2024, Vol. 32, No. 12

PIIREAE FO I 383 B, MR AR i 4 MUE Y , 55 S 5 A, R 2
AR AR T T 3 A 7 9 A 3E Tk L AT
ol 0 HAA s 8 25 AU AR v 75 B AT SR A S
BT, EH B R A9 f B T HEAT AR G
SCHRAS R, 1S TH W 3 A0 o A R i TR R, A
FEI A LR B T 2 R gAY 2
B B AL 03 B A S L AT 05T, 20 A 0
HATHLH IR 8t 76 )5 Sef 58 v b 4
MU WUAR L SOk PR i B0 BRI AIE 5, LA 58 3 AR
TR YRR K R AL, X S 22 B9 R 9T 5 AT R R
AR

3 NLBP zh¥#&E B3 Ik

3.1 BERER

H RAEALRAE AN T SE 5 s W AT N\ Ry T,
i AR R 7 IE LAY NLBP, VINCENT %'
XF150 H 3 ~ 23 A H RE/INRIETINER , & B A
Vi) 285 2 3 B A O KT T B, EL S /N BRI B
PO U ARG, WhE AR B 12 A&
SRR RS A AR R I 2 T AR R U
B S RE IR, 9 90 KR B AEG , AH G A 9E K+ 7K
A 2 TR SR SR AT G v B R A A R
Mo FURPERIBISEAE T 50 TN, (8 A7 7 W5
AK Ry TR T g e 2 A B
3.2 FKRER

5 RSN T4 AR TR f g B 0 R R
5 N H TS5, 43 o0 B 5 S B R R (8] 42175
TR
3.2.1 HEE S

HES A BRI R AL 27 7 T H 4%
WK JRFF A ZUZE5 /8, 1755 NLBP iR 9™ |

BUAAR A7 45 0 22 30 ok 2 o) AT e AT
TFBOE W S A R G5 Y5, BT R T
fRT B B, A )z, R 2 AN ERET
AR, T LLAE Bl Bl 22 BRI AW & &, CT Al
T P A S T R e A )l B T B, A e AR A
TG HEFN SR, n M 1] 8% U8 1 HE R 19 90 19 R
TI R AMENR] 4 LR EF 4R ERUS) B4 X 45| S
NATHER LR A 2R a1 R
ORI A B WAL IOk S0 €00 8 L, A e 2 o7 A 1)
5,207 B UL, Y H L, E R X R IR A
R T 29 AR E 2 A P R, KIM &)
SR FH 2T 24 5 25 305 B ) 0 i A I B AR | O 3408 345

A HE S5 2L SUFEAE e D09 o ik B, (AR RS R IE R
B HPON . X PTRER I, ML 10 % TR
fn g b AR s X S EORR &

A2 A5 R DO 2 30 e ) A ) 8 L G 1 B
FHRA LT S E Y, H AR A IR 2
TG L RN | 5E Ak IR R
45 REED %5755 0 i 5 KAERREER R ZEMIES 5
JEMERZR A 3 mm AL FEST M AE K T 50 wL, AR
JE ¥4 Von Frey HUBEZZ I FH T BN 5 TR+, ¥
BSI el VA A 2 K i - BIVE VR (¥ PO N N
BB (A1 T MR, SRk 2= B S R B AR
AEAZ 4 NLBP (145 B A5 0 5 A 28 LS50 800 &
JEARAAF . H Y AGAE 58 i 5 70 s o 3R
TR 2l ) 28 5 5t o, 0 A 4 R T TR ARG Al A
o LI R AT BEAEAE IR 25 Sk S = s W At
TR M SR 25 0, TR, H AT SE 8 £ % FH
TS, O ZUrp oy B0k 3 1 S s A A5 F— 25 At
FEREH
3.2.2 A AR A

(i) 422175 AT AR 3 L2 3 o AL AR AT | A 2R AR
S D) MUR I R &, AT A N SR B fof K
W57 451 S 30 NLBP,

BB 07 7o7 45 45 6 48 7 7724 hr A iz ) B By
PI A7), 35 A B ME 2 5 R Rk 25 B, 8 3 it i
ANTA] B4 77 2R e 7 B ME ) BILARG B A o 3 7 3 X B ]
TR A 31 38 K g i B AT R, e B> DA AEAIR 7Y
IR AT e 1 R ) AR T TS A A P AR 2R
W T B R 1 4 I 40 B A0 FE T R A B 2
T ARAINIZ G th 3 W IR 7 A 8 o M [ 25 400 i A
A SEFERIAE S 1 A R Y i G e & NLBP
TE R A B XU PR 2% 22—, WL 7 i A5 7Y B % 1 4
BRI B E 5% S AN R S A0 M e 38 T 5 |
PR AR AR, HAA AR R A, (HJ X £ A 119
FN 3 % A 252 1) ] 00 5 L 4% A Ry % 1 5K
55, 0L AR 7 A B R 3 R 5 B — i S X
NLBP B2, (HFEHEZE H 8 A 15 h 2R 25 A
T, B — I T AT B ey B TR 5 N 2 M A7 0 3
SCIRBEATAE — 8 22 57, W] B 48, 22 Fb 37 1 % NLBP
HIVE ATy s it — 2 5%

LT 7 ey S R DA A REL B ke 1 A mT S
FEA R | 3 1ok AL AR R Bl ) 4 sl 3T, LA
FAFE AT RE 0 DU 2 SR A S AL B
FIEREE, T NLBP &AL A 58 X 41 B



o [ S2I B AR 2024 4F 12 A5 32 545 12 8] Acta Lab Anim Sci Sin, December 2024, Vol. 32, No. 12 1597

RS 7 48 P B 285 F L, 38 3k o) A T ek R K A A
SR EALATAE Y AR LA, A
FEAT R, R O AR K R B/ BUE A
A BRAGK A5 U 35 370 sk AR B 4 [ 2
FHES B R RS R AR, BAT 2
FERIA B AT W R, TSR A SME N 600 ¢
AT PR R N AR (EAE R R R
T R A HE— 20 o AR g 1) 17 7, L HG 7 o 4
FIRFLE B () AN B 8, 5 ) AT B 5| &k 2l 4 i A
R ERAR M E S SN RN, Bl B BT ]
DIVE A B ST ) — A4 B T 37 %, — 7 i g
RARAS Y S ) 55 N IS R Al 1) 1 1 1) 2 S P ) Bt
Mg AT ik O AR B (R kR W T 4R
20 R A

R T AR 2 A SRR A A S 5 T A AR
Yy R A IR RS 5 A AR R T R
H BRI P R T . — 2 N TR PR RS E , TR w HEAA |
MEN] 385 S 1) 45 4 OGS 4 4, S [l 4k R 7 A7 S
fli s —oR AR e, EE R AL R G S,
TR A A P15 AZERE . 7 25 AR 4 AH A, S [m)
PREEFF A RS E 5 YIRE. #0 ) R R B L i i 1)
I R R 30 ) 970 4 R DG Y 5 0T iy O X
WA B SRR 5 0 0 DS R R ) 3 B
22715 B B HCRL AN OG5 58 5 LA, B8 B 42 )
AL, DA 5 R SR 55 L3l g A A H Y
501 RASEAUE T X Bt b, 3l 2k
FRBEIR T 0135 457 B Ry 22 8, ARG A 403 4 /), {H 1 A
JAES . A7 R 838 1 VIR 4 55 WL IR 20 LR )
5 LA SR 43 /8 OG5 DU S W ME i 28 A B 8 AR e
45 L e PRI 20 ML 10 0 HAURG B AR

SR, L5 T Y B i 1] T DL B AR
AR BT AT DASSAE NLBP 25 #4547 , (H R
WG| R , Au2E T WO 22 LUFS &P o 3, A AT
BRI, SO S ARy 1 32 B X T R R R
TELL G SR 7 it o, 142175 A R R &2
Ze GERI [ AE XA, B TR JF B 5 — &
HNIFAAE B g0 T T5 R 4 v {H RE 5 B A B AL
NFEB AR, TG NLBP (R B2, 38 H
TP A B IHLHIIR R
3.3 EERBERE

AR B PR TR G O T 2 ke Horh
e DR B B A 1 o 3R Al 9 4 4EE T BT B T g
P FE PR Rl R A5 AR 3 o 1) 3 PR R S 59 3

PR R A TR B A e, DA R B — 2 7K I
X} NLBP (9 &I AL AT IR AW ST, I R A9 1) L
AT P R B K, MR R s &R R R 1
WAL R 2R 1 ( secreted protein acidic and rich in
cysteine , SPARC ) FEHE[H] #4121 P A7 76 BHPE R 38 | 16
i 38 3k T 4 A A0 3 T N R TR A S A AR AR
VAT | e 25 M 4 B -5 240 B A7 5 T3 %) A AR R
21t A1 I Fr T B, A TR] 5 U NLBP (1 3 Atk F
FY R IR EAE Y . KAWARAIL 257X SPARC
FEDR RS /N BT T PIRAT R i, 45 5 T R 3k T
B 5 )2 B 4 78RR X L, X 9 ¥4 ) 98 ARk, HL
SPARC SEIR RS (1) 2 R NUAE A5 45 4 4l 23 )R |
S IR T 1o 2 iR A B i AR Y AN SE 5T
WAESZ T Wnil6'™) NFAT1™ 2 5L K 5 NLBP )35
RRZEY), FEH TR 2%, Bl &
AN I ST LD R 1 o B A A 2 Ty R PR e
Firs) K&, 6 FREA 44U JE NLBP 19 & bl
SRAEAF R M, Z TR m o8, AE B AE N T H
A i
3.4 HPEERE

T B2 Bl R TR 2 AR A v 2 R TR ) R A R I
PRACHL , FEAE v = 2 (R UL B eI IR TR ), 45 A
b PR ML RIS, S RN I 95 o A R A 2 3
T 5 R BRI PR R BUAR AT R s s
B S IR E 2R MR T R, MR K N
BB SR R, O FLR B A - R Rl %) T R 3R
LR B IE A EE BRSO E R %
B S S0 D B S R e /)N R K BRURR I J B
XU B S5 7 e AR 2 T S P A R
N TSGR FRAA U JE T IR BT | A 57 70 5 B M g
KRR AR, Hh B O] I g ) Al AT 5
FFEJRNT g B A 2 T e/ X T UE A 4 A
FMFFE, BT 8 ST A A TR R 8 T A0 ) B R DA I L
B AEAE— 2 By R B T B L v R € 1 < - TiE
SEA PR R 2 ANRRR AL R B R
THHHER G AR, NN USH IR
g PR ASS TR g A TS | o S I 0 25T 7R 25T A5 Y S 7
PN B B IRl b 0 B (R S0 i e 4 B 4 TRl s
SR B ORI VKA LB ST e -E T S5 A
BAY M RGP B 25 AR I 58 B AN IR 1L, &5
VAN VS LNk R S s U RV SE SR N S ]
A PR ML AR 4 Sl vl B 1 190 B A 3 B s
5 TE 4 7 FH B (AL T Ay 1 SR AT A (Y B S



1598

[ SR B oA 4 2024 4 12 A58 32 %55 12 ] Acta Lab Anim Sci Sin, December 2024, Vol. 32, No. 12

3.5 E5ER

F - H— PR 26 1 A ) 1 Bl , DL & NLBP 1Y
W Z RN, BRI i oY E AR R T Kl 2
PRI ZR AR 45 A, LA 8 5 A2 R HERS o 19 20 ) 8
T R A 4 o R R [ 485 SR FE AL ARG 2 31 A ()
Bof 47 A SR AR S, AR UE T 25 4 45 RN 7= A
THME AT A NLBP BURFFE , X H B — i 555k
J T, B A e S SR e A S R TR
ELFT 45 A o K i A AV g8 37 K RRUTE 0 e M i
WU G4 BY  FE 45040 LR [m] s 485 & AR T4 )
SEH P IR R NLBP (9 &b fE . 208 78 52 A
HEEAHE 2 RO A5 D ) Jig B A /)N BBk 30 B, R B
/N VIR B 5 3 B BE R AIG, A SO0 TR R A
B TR0 AL 2 AN, B Oas s O SRR B v T

FIT NLBP AN ST JEARR , B XA AT
LA ZH VA= 32 R AT SE , AT R A AL
CL 28y SR 1) 25 44 g BEAE AL LT 31 S5 A o 2 5
“IIREREL AL TS — i R BT R 909%
VA RS PR IR T 5T LI 4 2 g 2 Tm) i o 2
MR AP A ThRE S S T E LA
WA “ Gl 2 Al S EUR AR SR S AR AL U ) S
W R 2 A T AILOC” ThRE , 75 AR R A
A DIREAS W R . I A S BT A AT A R
A NI T LRI FE | BE A5 MAE I 3 At 1) 45 g 43
Pa B FEal L, Bl Rt — 2 AR, AT SE B E A
HIORER Z A0 sz, (EUR R R 9 R 2 i
HUSAEHT T EBA KBS,
DA b AR A AT 1k SRR R LR 1,

R AR PRI B A SRR

Table 1 Non-specific low back pain modeling methods and characteristics
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Table 2 Non-specific low back pain assessment methods

WA Ik M EEFEER PeH gy 275 3k
Evaluation method Indicators of measurement Dominance Deficiency References
LRI BRI RBLORAT R »
Measurement of mechanical =~ Mechanical pain threshold '

stimulus response thresholds  condition of the hind paw
[ia) 4 A 3 Wy B4R S B 1 0L
Indirect quantification of i = HA7 AR F 1 [50)

SRS B (0 7

Measurement of thermal

J5 TR 1 1
Limbs grip, endurance,

stimulus response thresholds suspension ability

nociceptive sensitization Lack of site specificity

in animals

[51]

SZEBNERW, T

PERTT . IR R
e P JRTe e
EPEAN Acetone testing Cold pain threshold
Behavioral cetone festing condition of the hind paw ., A .
havi B AL PR S LA 9
evaluation bR
of pain More disease-specific the .
%E*/)nu mmﬁlﬁ]%ﬁ ore d 15f:dse—spe(,1 ic t d.ﬂ routine
Fa9E ivall Axial pain threshold pain threshold testing
Hanging tail detection .
conditions
SR AT ST S L
More objective analysis of
AT EEBH animal activity
Gait analysis Gait parameter
T AHIC M 7 F R 4
AL - 5 ‘kti?ll /;/“A'S"’(“: Xl’hf
FIEN WA S M )ﬁﬂ’ﬁ%Lfﬁ Bl E‘ﬁ’n%%g Ju.f’
Molecular FLISA Expression of relevant More consistent with
biology inflammatory factors and experimental objectivity
evaluation analgesic substances

I B B ) 2 Jr R T
More disease-specific than
routine pain threshold testing

AT A R AL B 22
Jay BT S 56 B
Model animals available for
testing are mostly limited to
laboratory rats

TSR A= hmic o o
Tohrifi
No standardized
“biomarker” for low
back pain

[52]
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W IT ik M EEETR P Ey 275 ik
Evaluation method Indicators of measurement Dominance Deficiency References
Mel) BERBIE AL BHEAL R
N . o NP 1 ERETN K2 . NI e
RESERIIR BRI At OO AL AT et g
. . . ‘/91" = =) . . [45, 52]
Magnetic resonance Disc degeneration, skeletal . - Long scanning times and ’
imagi le area, mass, fat High accuracy, no radiation, high equipment costs
imaging muscle » Mass, high soft tissue resolution.
content
B g5 205 o 2 o
E/F! FIHT XA RO, 4
maging _— . PN ) s A s il FE 38 5 W4
evaluation T R DI SR R v
WL AN LA NE N E FIRA L LR It is hichl ’:)yemlor_ ]
Muscle and bone Muscle and fascia thickness Ability to clearly display sy op [60]
. .. . dependent, and the
ultrasound and cross-sectional area, superficial soft tissue structures
. . . pressure under the
elastic modulus of fascia such as muscles and ligaments R .
operator’ s hands is prone
to influence the results
PG AT, RIS TE M R 2] ASARSRALRRE B T sk
by 5 HLULAF=EAE Ak o S FILE R
e AR ity L N
. . . orphological changes Simple and easy to use, with Cannot provide information ’
Hematoxyhn—eosm stain . . e . .
in the tissues the ability to clearly show on specific proteins
organizational structure or molecules
X FHELERRER A5 A A
HHUBE HE ) 55 P 25 173 1Y JI A 20 AR A X
Eatgil WL O LR AL R, L1 AR LI 2 B
Histomorp- Saffron O solid Changes in the Bright colors, contrasting red There are relatively few (47]
hometric green stain components of the and green colors detailed descriptions of
evaluation intervertebral disc particular structures or
cell types
T R L .
NN - N VLGRS S ek 0 /[
, S LT 2 AL YIS -
g RS B i LT 4 A 1 T4 U IE HERE

. Skeletal muscle fibrosis in
Masson stain .
the lumbar region

Sharp color contrast, can better
reflect the morphology of the

Quantitative analysis of
staining results is difficult

[63]

fibrous tissue

HEARBLAY B RS, 7 — BB R 5 A2
FEHE Rt 1) R 7 1) 2 S e, BTE 5 500 1 3 A il T e
W PR AW e NLBP RO Z/EH , e
PR , (0 A Bl A 1k 1 R R 3 5 0 A 0k —
AT

XFF NLBP gl B R (1) il £ AF 5%, HoJy ik ml DA
I3 H RAERY 5 R AR FER R P AR | e AR AR
MR GHA S KA, M@ LR, %
T LRI AN (] 1 3 55 JR ) B e R R B A AR
FEME FETENF I T A S I e B 7 AT AE B 5 M 22
St RS IR AE . BRI B3 7 2 2 R H B
TR RGP, H I MR S2 86 B bR ST
P50 TR ST RN HE 3804 28 0 1 i 3 P s 20 B D
PIA S WF 577 10 (0 s B L, S iy [ P9 41 35k il i
FE LIS RAR I B o0 o DL YA A 22 46 rh e A T 4
FUINIETSE P 2 T, Z 0 T RIS LA 4l 2k i
PEREIR RIS, 7F— AR 120 7 X NLBP 5X 5
(AT e 7 o [R) S A X PN 2 B T 3 A 1) 380 2 28 1
T AR P OR AT R 0 A R T, 5
ZARARL, 7 (B 25 LA v | TG IR S HILAR B A A5 AR

SRR SR AR R HESS L “ B )25 B
“ I B R O I AR PRAE R A | JC BE U B X A 5
AL R FE IR, X NLBP A4 3f 5 [ J 3t i ™
T, B B, A WSRO AT MRS
BT AR T S0 S UL PR 1 0 47 2 5 R T R
A — N EE R R X i T xR A
XPAMZA L T AL IR AR 7R K, WA
DA PR ] 1 118 JE 6 2 48 1 DA A1 1l 1A, % L PR 77
JEHE LA T 1005 i 7 NLBP #5  f AFR R HER T
ARAB5 i K 55 48 T HE . 7] Bt 5 % A o 4
PR = A AL A TR R 58 5

NLBP fRERIDEMY 32 2 LB 1T M 2= M 8
BN F B Z < BRRUET VAN 732, B0 78 5 Sk
5T FROM SRS AR 2% 9 D SR A P 5, (W) A 385 o e A
HEER) AL T B, BIE 2 M B 2 5 (kA7 A R 45
K, WHN BN FEEEANS ST EYFREZ T
TR , DL SEI 2 W 3R AE 5 % L4 bR i Bk G s FH %
PhRAE B F o83 NLBP BB AR
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