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Effects of Acanthopanax Senticosus and Onion Mixture Extract
on the Collagen-induced Arthritis in Rat Model

Kyung Yoon Kim, Ki Cheol Sim, Gye Yeop Kim, Chan Hun Choi', Jai Gon Jungz,
Jae Sun Chungz, Hyun Woo Jeong‘*

Department Physical Therapy, College of Health and Welfare, 1: College of Oriental Medicine, Dongshin University,
2: Okban Food, Muan, Jeonnam

This study was conducted to determine the analgesic effect of onion and acanthopanax senticosus mixture

extract using the rheumatoid arthritis rat model. Rheumatoid arthritis model was made by the intradermal injection of
type Il collagen emulsified. Rats were divided into four groups: (1) Sham group(n=5), (2) Control group(administered
DW 3 m¢/1 day after RA induced, n=7), (3) Experimental group | (administered Onion extractor 600 mg/3 mé{/1 day after
RA induced, n=7). (4) Experimental group lll(administered Onion and Acanthopanax senticosus mixture extractor 600
mg/3 méf1 day after RA induced, n=7). After that, we examined the arthritic index, paw edema, pain threshold at 1st,
14th, 28th days. And also we examined histopathologic study(safranin-O green), immunohistochamical stain(COX-2) of
knee joint at 28th days. Arthritic index, paw edema and pain threshold test were decrease in experimental group |1l
than control group. Especially group Il was most significantly inhibit effect than the other groups at 28th days. On the
histopathologic view, all experimental groups were relieved and reproduced the erosion of arthritic site compared with
control group. All experimental groups were COX-2 positive cells in the immunohistological stain of the knee joint were
significantly decreased compared with control group. Especially group Il was most significantly decreased than the
other groups at 28th days. Onion and Acanthopanax senticosus mixture extractor can be used for curing rheumatoid
arthritis. Anti-inflammatory effects may be somewhat better in combination of Onion and Acanthopanax senticosus.

Key words : onion, acanthopanax senticosus, Type |l collagen-induced arthritis
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7FA 27kt Fut E7F FEEo] Collagen &

oty on Futgs FHEEL HES HHA Hdvn
£ sled, g 71 o] st AY 29 B kol
JHE S o, RS Tl zsted B ek ek, BHEN
o) WEf, WEAE, WA, HaS, WWEERG 5 EIEROE P

AR BEAY] §F 28 T4 g5t FE ARRHIL S
+ non-steroidal anti-inflammatory drug(NSAIDs)®] #}&-7]7-2
cycloocygenase(COX)E Agt] ME#4 AQZES e
2 284 9o, COXE arachidonic acidS prostanmd
FAA COX-17 COX29] F 747 52 a7} ZAaE
2 A AP CoX-1e g9 24 EAste 9%
g, 849 9 39 34 7A T 32 AYE TlE
F A #93tE prostaglandin(PG)S EA st Bojsla
Y, cox-2= HF-E AN AT A LAHA FAW ¢
SHH A cytokineo]t =4 5o A5l ofs wile] 7}
st AFubgol #HoJs= prostaglandin(PG)S F/dste=dl &
o3ta 2HZo|= Fol o3 COX-29] HHo] #HaHE AR
geiA o cox2& 954 BEEY Frielx B 2
gellA  FrtH Rutels #HE dSwsd @
prostaglandin(PG) /40 83 9d&S 3= o2 o
B gsg =4 2" =
e 28, &3 A8, FEAF T 0T Fago] AsA v

Eh} o) 74 FAl7h HE FoH T Q5. NSAIDs 2@ A
EREE

>“ i Y

rﬂlo > o 10

o] 9738 F28o] COXY 22 Al o3 Aoz v
A olF COX-1 Al @ 7288 Hastsal, dit= 2
a3 2 gz ZHe 97 98 ddFoz AAsE COX2
o] AAA7} Ao} AHEH T Qo) COX-2 o] oA
A AHELZ Q13 J5H] FUhel A8 AA R QL FA} W oo}
Yzt Aks] AASE SddME B2 FEe] teE o
7HA L7t = LZAIUYFA 7HA] Q.2 95
(Acanthopanax senticosus H.)9] 23 &2 $IZ MK, B
el Aol o] kM FEuEs 58 thaea, B
o] 8o 2 MKEMES &0l Ao U:]Z(m, HHow Bdge &
sh(Allium cepa L.)Y2E R7Hal A ik, FIRHZ AHEEE 2
FoE A Fodol A= Fuke] A *g’\‘_“(]o]q'
HZ, AdA N At 4F AEAE T Solde A
24 ”‘4H°ﬂ ‘3115]' JJfNO] io}x]”*ﬁ ol g 7}7<] gi]—’} iss
AEE s

Aol 5—50}111 Qe ABAAD A o) 4747

5
4 AgzA AAE oA S B W, e Ao ) &
*

AE NLsE 5

A B AEADE 243 A4 75 ﬂﬁxﬂ 7Ht"o}°1

A AA A5 2L FHIOE ﬂﬁo}m} o}%iEP"’
B AREL J|EY BRaPdxa gutS s Fuvt EJM

#AF VA= ¥

LAUAZEE Wsl % CoX2 MakE BAF A% F4 9
719 ®astE wfo|th

1. &
A F ol <F 250450 go] Sprague-DawleyZl WA 8+, 34,
H3AHFE)E G FHFAEUEE 51T, F% 551 %) l
A5 AASAAA TFALE (ST I AL Korea)Q}

%
B8 UES ERAUN, 179 oP 452 D 434 2 01]
A e

2. N 8o

(
T 10-0794300% )l StH kot Fuheh pAlehy] EHE
< §h 120 ke/or, &% 120-125C 3ol A 6417 HEE
R FENL NEZ AGHAT F3t D A0 2 ke
1200 2] F&4S Fo] o F %3} 100% A EE OAL, Ftsh
AL B FEAE 247 119 MR G AL OA2
2 FRI}QL, 2AE ARE 289 5 600 1g/3 n/1 dayE
g9 348 ATFSAG.

3. #HY

Chicken type II collagen(Sigma, St, Louis, USA)<S 0.1 M
LM ELte 4 mg/mle] TEE 4TA 1242F A& AHolE T
& %] Freund’s incomplete Adjuvant(Sigma, St, Louis, USA)$}
Egste] dgdoz whsa WA ZHEL ] S 200
pe/kee 13 AWFAR § 79 F mY7A R TS F7F
AE3tAth 3 9 (Sham group)¥} o Z+*(Control group)ell+
TZ A ErE AT A HFLEFEH 144A
o #Ek, MR, 217, Wy B MEREe WA st 243
o #-83}ArtFig. 1).

Primary injection ~ Secondary injection Selected after
(Type Il collagen) (Type Ll collagen)  arthirtis-induced

L 4 ¥
0d 7d 14d
1d 14d 28d
+ + +*
Evaluation
- Clinical evaluation of arthritis
- Paw edema

- Pain threshold test
- Histologic assessment(Safranin O-fast)
- Immunohistochemistry(COX-2)

Fig. 1. Experimental scheme in collagen-induced arthritis model.
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To2 39T (Sham group, n=5)7} F7
T (control group, n=7), 4@ I (Group
(Group I, n=7)2.2 34t} 3¢ dj=
"é 13] A2 dsrE 3 m¥ FAFFEA}AL,
3 FE9(0A)S, AFT T Yutga}
OA2)2.E oral zonde needle(Natsume,
Japan)& AH&-8te] BT 5t th(Table 1).

Table 1. Classification of Experimental Groups

Groups No. of rats Characteristics

Sham 5 Sham  group

Control 7 RA induced control group
| 7 RA induced and OA1
Il 7 RA induced and OA2

OA1: Oral Administration with Onion extractor. OA2: Oral Administration with Onion and
Acanthopanax senticosus mixture extractor

5. 849 AFE olgd BAY Bt

249 A% 7 Woode] W< WH Y Burraie) W
W0 wha) WAl 7k AAol A B IR WA 9] ik A
£ 89 BFajo] 0904 4902 F4E v Y ATHTable 2).

Table 2. Clinical Evaluation of Arthritis
Grade Clinical symptom
0 No change

Mild swelling and erythema of the mid foot or tarsal bone or
the ankle joint

1

Mild swelling and erythema of the mid foot or tarsal bone

2 through the ankle joint

3 Moderate swelling and erythema of the ankle joint through the
metatarsal bone

4 Severe swelling and erythema of the ankle joint through the

digit

o

6. & H% A4 (paw edema) W3} =

Winter 579 ATHHES FAg Aoz
water-displacement ol 9|dte] 2 A &2 (Volume)S Ul
Z-82(Control volume)©.Z 3}, v 22 Azt =43 &
qu)r-J Zpol & Hlustdth g £ BF9 AHZAHL 2 F
T, 27, 470 47 33 whE SAste Has ol AAml)S

BEAG.

1) 71AH 52 93X &% (Touch TestTM Sensory Evaluator)
| 28 d9o=z ¥ ofad JxH20 x 25 x 13

35 ecm A AX g F 1 ool BAASE
S ZRHoE AFY F YEE 4
Frey filaments(North Coast Medical Inc,
USA)E 44 W o}: 2 A BHES L 2 A3 FF
2 290 A2a oM, 10, 14, 20, 40, 60, 80, 100, 150 H
26.0g2] bending forceg 2t von Frey filamentsZ 747} 53] =}
3t Aojx 33 o] TEHLE TS IFdte WS Fd
&t 439 bending forceE 3ot 71A1% Aol g 35

1 9 %] (paw withdrawal mechanical threshold: PWT, g) 3}
At IS A=A dutegE SAY, @AY, EAY, =%
7he 84S TSR FsTh
2) €4 &4 94 34

g4 57 9% 542 Hot plate(D]M Inc, Korea)& ©]-&-3}
o] 30C2= ol A 1087+ H-3A17 F 50T 252 452171 Hot
plated] WX E &&¥i LS SAY EE He ¥Eo] UE
Ue A S48 Bk S 249 &S WA
9J3te] 30% olstE A om, 355 FA3t] HA s o] &3}

=
B
JE
_)Il_tl
Ach

Foe 2 3’&2‘—;“’5 i 5 4R 2 nhHAR]D BE
BATAN06 ne/ke)Shed AT F,
A EE‘Q%%"—‘"(neutral buffered formalin: NBF)©.2
—leé% AXEAT HEE €3-S 10% EEAH(Formic acid)
ol 2 3] (decalsification) A1tk 10% XEAF 42 10‘01]
A wEEHA, F 109 T3¢ 235 AN 1 &

S AHT 3 10% SHEELIG N A 4843
Fude AN F zAAANRE AR A5 X
(Tissue-Tex 4701, Sakura Co. Japan)E ©]-&3s}4 =&} Eujsh

+ " AA@7](Sakura 2040, Japan)E ©]&3te] 5 m FAZ
il Sl

ml

=
S

o o o8
[}
o

WA 9 A0S AFVLAEE RIS S8 A2

o=z I8 A dE &o]=o] FFAA Safranin O-fast green &
AL AABAT AAstaA ste 8] EE Xylenedl| 15871
W3AA & et FAE AR T Weigert's iron hematoxylin
Lol 10 #7F wSA1Zl F 10 B3 325 Eo AlFHsta, fast
green (FCF) solutione] 5 #%F @A33ATE 1% acetic acid
solution®] 10 %7t ¥F3-A]71 & 0.1% safranin O solution®] 5

7t A . Safranin O-fast green® 2 @4 -’:E}O]‘:l‘— 5~
10% A% F238] At o] AHg o] HEg s, g
3 ERAYS AR F Ak FeAv (Olympus BX50,
Olympus Optical Co. Japan)& AH&-3te] 24249 2 HH ] dZF
AEe] JaA=, A= We 93 {5, AZ 99 {55 32
stglon], Av)Ad 429 t]Ad CCD 7hl2HFOculus, IEEE
1394, Germany)2 7} 9] ZZAE5S 934t

9. M xHsst g4

Inflammatory cytokine$l COX-29] &E#d ] G ZF]
WslE Bty e HgzHsls g IS o] 8353
A e sdd 2449 001 M PBSE o2 W
wHolle nAN HE&S AAs] At 37T 2=l 1%
normal blocking serum o2 1A17F X34t WYslstd g
A A HAF R 03%S) H4F3a 24 (hydrogen peroxide)
Solo] 3087 HEste] =2 o] WA E peroxide 43S et

¢

o
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7HA 27 99t F3h EFF FEE0] Collagen 8 HH G vAe 9%

3tgich. thAl 0.01 M PBSE 33 Al &
anti COX-2(N-20, cat# sc-1746, 1:500, Santa Cruz, CA)Z 4o
Aovernight 223t & 0.01 M PBSZ £=A|3}1L, anti-biotinylated
universal secondary(cat# PK-8800, Vectastain, USA)Z 2A] 7t 1t
SAZAY. ©A 001 M PBSE 10E4 33 FAY F
Streptavidin/ peroxidase(cat# PK-8800, Vectastain, USA)Z 30
7+ RESAIZOH, 001 M PBSE FAHAHAHES AA 183
DAB(3,3- Diaminobenzidine, 60382248, ZYMED Lab, Germany)
2 4AaS A 5}‘*“3} 0.01 M PBSZ 10%4 33|, T/HF=Z 10%
A 33 43 & Hematoxylin(MHS-32, Sigma, USA)S.2 =z
GAF F 95 ¥ £Ys J4L AA 29D F AN
(Olympus BX50, Olympus Optical Co. Japan)o.2 ##3 & &
el A2 tAE CCD M EH(FOculus, ITEEE 1394,
Germany)i Z o] Z2E5S #FY939Y COX-29 Hd Ax

© "gxAseyos A 24dUS Fdr 4 (x100) 3t
oA WAHH L (semiquantitative scale)E  TE3

negative(-), mild(+), moderate(++), severe(+++)Z 37} AT},

Z}zye] ZAAAE

10. FAA
SAEH 42 SPSS 12.0 ver. for Windows®-2 AH8-3191
o SR AL TR EE 8Q138H7] Al Levem's testE A
18t RaL, Alzte] & AP He) FAA /94 AAHE HAst
g2l #4HEY (one-way ANOVA)S AAI3IH oW, AHEH
© 2 Duncan’s multiple range test® AME3IATH 4 Al #
FELS =005 HAste] HgstaAch

>
[0

2

o2

o

1. #4444 AFE o8¢ #HE B}

S48 270& vgeR HEE ASFE H4e 49 g2
Zth(Table 3). Azt W2 A9+ ke oA #AS S5t
Y9 HEAENE AAF A3, E0 AT 23 2}
o1& VER I (p<.001), AHEHF S B3 £7F Aole BE £F
A7l STl dE dETe F93 AolE Yeut
(p<.001). 1, 14N A= #3F Aol & e A kot 289
Zpel A o AYF O(p<001), 4T 13 AFF O

2
& el
:a

(p<.05)%

Table 3. Effects of Onion and Acanthopanax senticosus mixture
extractor on the arthritic index in arthritic rats

Period(days)
Groups 7 127 o
Sham 020 + 0.45° 0.00 = 0.00” 020 * 0457
Control 414 £ 0.38 371 £ 049 271 + 049
I 414 + 038 343 + 053 200 * 058
1 400 + 0.00 329 + 076 114 + 069°Y

Values are showed mean+SD. Arthritic model was induced by injected type Ilcollagen
and freund's complete adjuvant(0.1 mé/kg). Control group : group-administered DW 3 mé
/1 day to arthritic rats during 28 days, Experimental group | : group-administered
Onion extractor 600 mg/3 m/1 day to arthritic rats during 28 days, Experimental group
11 = group—administered Onion and Acanthopanax senticosus mixture extractor 600 mg/3
mé/1 day to arthriic rats during 28 days. Tested by one-way ANOVA(a): p<.001) and
Tukey's HSD multiple rage test, sham-control(b): p<.001), control-group 11(c): p<.001),
group | -group 11(d): p<.05)

2. & B% A F(paw edema) W3 =73

HEA L F AAd g 4 AP 7T AF ws)
Ade b5 Zoh(Table 4). AlZtel W& H@T 1H 94
HAL 5t dagl NS AT 23, BE SHA7]
A F93 2ol S eI (p<.001), AHEHF S 53 7 o)
© BT ZAAVIAA 97 el 2T Fo3 2ol &
VEHATHp<.001). 192kl = £3F 2folE HERAA gdtont
14, 289 2Fol A 2T AFF 1 (p<001), EZFH AFF 11

(p<.001), AP 13 AYF M(p<00)LE 247+ {23t 3o
£ Yt

Table 4. Effects of Onion and Acanthopanax senticosus mixture
extractor on the edema rate in arthritic rats

Period(days)
Groups e Ve o7
Sham 14.00 + 3817 3.00 + 2.00” 16 £ 152
Control 13343 + 4.12 126.00 * 458 6529 + 4.89
I 139.43 + 594 95.42 + 556° 33.86 + 3.63°
1 139.14 + 767 7214 + 501% 2157 + 331%

Values are showed mean+SD. Other legends are the same as Table 3. Tested by
one-way ANOVA(@): p<001) and Tukey's HSD multiple rage test, sham-control(b):
p<.001), control-group | (c): p<.001), control-group 1(d): p<.001), group | —group Il (e):
p<.001)

S| 4, 2 =3 g (Touch TestTM Sensory Evaluator)
Y FU FANA G A 4 A 54 A
|

Aol & YERHIL(p<. 01) 1, 1492 A E £3F 2Fo] 2 YeRf A
okgron} 28d el A t2EH AP MI(p<.05)Z FoJ3+ 2to]
£ vehit

Table 5. Effects of Onion and Acanthopanax senticosus mixture
extractor on the change of mechanical stimulus threshold in arthritic
rats

Period(days)
Groups e Ve y o7
Sham 720 £ 1.10° 6.40 + 0.89” 720 £ 1.107
Control 371 £ 049 3.86 + 0.38 429 + 076
I 457 £ 096 457 £ 098 5.14 + 107
1 486 + 1.07 514 * 1.07 6.00 + 1.15°

Values are showed meantSD. Other legends are the same as Table 3. Tested by
one-way ANOVA(@): p<001) and Tukey's HSD multiple rage test, sham-control(b):
p<.001), control-group 11(c): p<.05)

2) 94 57 944 =4

HEA il AAo) g 4 AP €4 57 GA
3 At o33 ZuhTable 6). A7t e AT 7k &
94 AAS Y5te] dagl FAHENS AAG A, BE 2F
AlZ100 A Frelgh Abel & JERR I (p<001), AHEHEEE B T
b Aole e FAAIGA STl daf e Fod
Aol & YEFATHp<.001). 1¥3Fol A= F7F 2ol & Yeh A &
kot 14Ut A T3 AT O(p<.05), 28Ut A= o
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P

\:r

z79 AFF O(p<001), APE 19
o) Aol s e

I (p<001) 2

Table 6. Effects of Onion and Acanthopanax senticosus mixture
extractor on the change of heat stimulus threshold in arthritic rats

Period(days)
Groups @ e o8
Sham 840 + 055” 940 + 055” 1360 + 1.34%
Control 329 + 049 371 + 049 414 + 069
I 329 + 049 443 + 053 543 + 140
1 343 + 053 586 = 1.77° 829 * 1.11%¢

Values are showed mean+SD. Other legends are the same as Table 3. Tested by
one-way ANOVA(a): p<001) and Tukey's HSD multiple rage test, sham-control(b):
p<.001), control-group I1(c): p<.05, d): p<.05), group | —group Il(e): p<.001)

4. W25 Pt

FAY 2 F AA o] i S F9e] #ddE W3,
goet, ASHE HE T g =248ty 42 232 o
=7 ZTh(Table 7, Fig. 2). 3] ¢l Hle] iz Zejute] 4
g A% ASHETF g FEE o] i, Fejuro] FHAAL
ASAEEY] B2 F&ol dAHU0. Fo}, 77ty FE2E
S Folg 5 AY T8 F URTANE S Aol HolA g
o, AT [ AERo] IR Aoy T Sefjut
Ao 45 Az Feol REEHNY. AAT e E2d
of vl A= FEFo] HAHAL, SHE F&ol wol U3}
23S FAT F AT

Table 7. Histopathological changes of knee joint of each groups by
Safranin O-fast green stain
Histopathological changes of 28 days

) inflammation .
Groups edema synqwal gell a Ce”ato c;arlllage
proligeration infiltration distruction
Sham - - - -
Control +++ +++ ++ +++

| ++

++ + ++

+

-1 No change, +2 : Mild, ++3 : Moderate, +++4 : Severe

L EER0 0 IR A, S Cer A Dz / P,
Fig. 2. The rheumatoid arthritis of rat's knee joint(hisotolocial
observation in rat knee cartilage, safranin O fast green stain, x100,
28 days, A: sham, B: control, C: group |, D: group II)

5. A9 z24388 d4(COX-2)

HEE FE F AA Ui £BH ZAAA LHEHE
COX-201 Wigt A xAgsd whg #AA Ave g7 2o
(Table 8, Fig. 3). COX-29] WHH3-2 A% 24 Byggo=z 7
ZEe, $2 FEREY U FG S Hole Alx
9 Z7HE AT F AUT A4FF5E F &3E 20 &
ffﬂEl COX-25 WA ZH o2 Hrigh A3, ol v 43
T I, TolA o3 245 #23F + Adx, 53] 497 1
oﬂfﬂ A s AT F AN

Table 8. COX-2 changes of knee joint of each groups by
imunohistochemistric stain
Groups COX-2 immunoreactive cell changes of 28 days
Sham -
Control
| ++
1l
-1 : No change, +2 : Mild, ++3 : Moderate, +++4 : Severe

+++

+

Fig. 3 The Immunohlstochemlcal expression of COX-2 |nh|b|tor in
rheumatoid arthritis of rat's knee joint(x100, 28 days, A: sham, B:

control, C: group |, D: group II)

X,
JRI=A )

o

Hode £ g 12 L

o X N
o4

5o

)

. - 1T
s, e AP =3l
J&é | 23 videite] 4% &
E}% «Mi ’“ﬁW"Hi A3 J«Wé l
Hrps
E%W &g ol A iR < «lﬂ] 71
olH, MBS WM, B, Ml RBE) X—‘lilﬂoi
ola, iR T MR =7 AW fme &
55 TolA el 5ol HASHA E}Hl

o
—

K

LOE E Do oox o rl
AR S )

Wt
(o3
g
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7FA 27kt Fut E7F FEEo] Collagen &

c=m, Wae) BFol AFIF kS ol geyor, 3
o 0B AR olalz} 2olABA AZE o)
282 FOW oA BHHH ALY A

al
A
A QA B3b) SISAL A% BARE 5 EAT
2
Q_1‘t
_\?L

Al
rE
o
off
_‘)_I‘
ol
2
o
_L
o
lﬂo

o Al Aol wulg Aotk FulEl2 #E G
2ABE 2 2GAEA (NSAIDs), 35 0}E] 224 2| DMARDS),
A A 5o AH-EY, proinflammatory cytokine

O
o,
_1>i
l=ﬂJ

anti-inflammatory cytokineE9] 7]5<&
3 99 E AAse B ELA AAE A
1= shed’, Az FHERA, 19, 0 439 5%

of 39 A% Aoz Qste] ALgol Ao] BEE A
7b Bob Boh aapH ol kAol dSE AgA Y] NS 9
g A7t dagh Ago Y,

Wato] &8 Ful(Allium cepa L)= HASE Baw 7

ol A AR, FIRFMZ AHE ST, 9802 AHET A filf,
g S AR AREEAeH,

quercetin-4’-O-glucoside, quercetin-3,4’-O-diglucoside,

quercetin,

isorhamnetin, kaeampferol conjugates 53 #Z-2 polyphenolic
HrEol e Aer A jlon o
Yk 4J=E 2 antioxidative, enzyme-inhibitory, anticancer & <]
23E HO]E= bioactive compounds® K315 ¢] Q0139 o}
A7tA] k59 anti-inflammatory effectell B3| = A9 BiH
u7b Qitk 2RIl &3 THA L 7‘34‘%—‘?*(Acanth0panax
senticosus H.)¢ &3 £ F3¢1 7HAe7tae Syl A
A shE FEAA Aol kR EHA Ei e R, Wi
T, e &5l o] HEALSR e R, FIoE
55 59 W3 o&ET HELEY FEoE FKBEY 5%

compounds”} F5-3}A §

= e ez gEA g,

2 d7e Ad Febol g3t F AteluME gEd
#F ZAZ A Frtel FFAA 25do] HA Zen de A
X FtE B8 7k FE7F S7FE AL L) wiEd] AR
A, GA st TEoZ BAG FoAF HA vl FtE £
gt A% F8o) NS HHoz 43F d7E J1YF Ao
thoole] ® AFAEe & —iré%ﬁr 7HA Lt gIkE
= EFEY &aAE v HE}A, 7P 7] HAAES &
getsle W 2 5529 TS 3’% 27 kgl

£ APl AHEE collagene AHEAF wgdde fRES
AA e BAR FrECE #EY @At FAI FejoA
collagen©l] tgk &A7} Q15 o] AZvpa o] FAAE o] &5
hom, Mot 225 QFHo R AR FriE s #d Y
I frAbsl el €A glo FrbEls #d S A7kt
‘“‘Ol F8H 3 A, & d7E g, et 23 22

3}s lo}m} 0}93&}
A AFH7tAA FE DA U A 195 14%12}0%1
= 27k Aol UEA Fgot 28Utz

AR (p<00nlAl, AP T Hsix= AFT (p<.05)

#AF VA= ¥
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