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Effects of aqueous extract of Pelodiscis Carapax
on monosodium iodoacetate induced mice
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Abstract

This study aimed to investigate the effects of aqueous extract of Pelodiscis Carapax
(PCE) in monosodium iodoacetate (MIA)-induced osteoarthritis (OA) mice. PCE (200
mg/kg) was orally administered to C57BL/6 mice for 2 weeks. After MIA injection (75
mg/mL), we performed a behavior test (open field test, rotarod test) followed by
micro-computed tomography, histopathological analysis, and real-time quantitative PCR
analysis on knee joint tissues. PCE treatment improved general gait locomotor activity,
joint morphological features, and histopathological features compared to the
MIA-induced mice. In addition, it confirmed that the mRNA expression levels of tissue
inhibitor of metalloproteinases (TIMP)-1 in the joint tissues were increased in the
PCE-treated group. Our result revealed that PCE treatment phenotypically improved
OA symptoms.
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D A4 94 58 Az
B2 AFA ARSSE H7R2 FHIGAHEAL, oA FYSFAL, FaLoF BhAKEgHe] skl -
D] Fef ES 53 Ao Ao, Al BELS FHgtojshl 1Y Sk RE R E T
B o] QIth(FEET F= KIOM, EE H3F 2-14-0119). 32E AXWPHEL oA Ho =}
AE vpe} Zo|? A Aty ¥ AFEET T AAEETE 55 e FEARS}]

=1 O AT O

EFEES AUHEEE 3.80%, w/w).

2) AYEE 9 Agal

C57BL/6] A vF-A(75, 20~23g)E FAuto| QE@(AM L, FHh)ollA] £iste] gh=gtolst
T SRR AFAE Y FEANA 2%, $k, 20| AHeRA7]d 95 2EE= FH0NA
2t &S T AR, B2 AAFaet OuF TPARE FE] TForYh B AL
toletd Y BEATE YUY 5UL wof AHPArHEUHS KIOM 20-028).
A= 27 (Control), THAE FHFMIA), FHEE FEF EY FE£2E FoZ(PCE)
% 3715([n=6-7 per group)22 FARIZ Y91, AEXY dx= 198 1A% 2ot 23/EY
9] 7ol gt Y aTE FRlsh| Aofl, FE2E Fojv2 #EYH 4 A 25 5 200 mg/kg
LFOoE ATEAS UL, 8F $E2L AuAY Ay 9 APAFTVZE Fsle] AAsATt
ZHEY I A6 MIA = 5 EEES o]&5191, o|d B E EYE & FHS A=
T MIA (0.751/10 pl)E L8% 22 A7} Yo FASIETH.
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up-A9] dut B P Hrl= MIA §% F 790] AHgt A|-oA Truscan 5= 5 A&
BYE YA AR (Coulbourn Instruments, YAEFZ, H]=)E o]&sto] 5T HF--A(n=5
per group)E FE3 AHE0 x 40 x 40 cm) g0l HiAIskaL, W-2AHoA 10% St AHF5A
g¥o] 7HsoteE ottt AlAFS £H(XY-move time)dt $2&E(rearing)E BEE T E
g & F JeFE dA=EJoH, &4H H4E(Total distance moved distance, total move-
ment time, rearing time, rearing frequency)< At&Este] 23 2% =4S @rlstqch
Rotarod #HAAR= MIA 9% & "eA(n=5 per group)E rotarod treadmill (Rotamex,
Columbus instruments)< ©]-&3sto] dASH £ 5E FoF Tast &, 43 5 rpmoA 30%
B AST o 40 rpm7HA 7HEE o g SETIA AlRFSiA Aldske I oA BTt
rodoA] BojA= AlZHE &35kt B7F Al 33| Alksto] o]&9] Ao € Hdt A&HAIME
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el AW v FSAAH (in vivo Biograph mCT Series PET/CT Scanner imaging sys-
tem, Siemens, ¥AE, Ul ]85ttt o] AAHA AL oju|Z] Hlo]E= 3D {o] AXE
dol& E3) AFA3t3, AccuCT micro-CT B4 AT EFoj(PerkinElmer, ¥4, 0])E o]&

sfo] 43hsct.

5) 2Py 24

Micro-CT &7 & 1 A4H Wd AL ¢80 8 93], gAYl & e E53 ARRE v
A&Hog #EZ AL F £HE AW hematoxylind} eosin (H&E) ¥ safranin-O= f4st
At JME &eto]== PANNORAMIC desk instrument (3DHISTECH, RO AE, §7te)
£ o|&sto] A7HsI, ol Bl BHAASZUW AlxE, 714, proteoglycan 52 22|84 HSE
st

6) Real-time qPCR #4]

A0l B2 1d ZZA(n=3 per group)°lAl ¥ RNA EZ& Easy-Spin Total RNA
Extraction Kit (iINtRON Biotechnology, A<, 3=)& ArESITE. cDNA AL
SuperScript4 ¢cDNA Synthesis Kit (Thermo Fisher Scientific, ¥4, u]=)& 0|23},
qPCR £42 SYBR Green Master MIX (Thermo Fisher Scientific)& AM5}0] CFX96 AA]
7t PCR #ZE Al28”(Bio-Rad, Hercules, CA, USA)C& EA35}9ct.

EA 242 GraphPad Prism 7 Z&21#(GraphPad Software, Atjo] 1, w]=)S ALE5}o]
Aot 2 A¥Zdys HA+EFHEAE YEHHI, one-way analysis of variance
(ANOVA)Y 5 v AZE 5o F94S A3kt

2. 43}

1) 4it By 25 7154 37 A

MIAZ Frd STEY vhe2oA EA3EE9] a3e B7is] A LEBE AL ET 25
2EF 0|83l BY 5 BFde RIS B3 54 23, MIAY A2|d vhe-27F A=
HA 2 tixLol vs) B3 &5 5HY e AR(F ol FAIR, oA, 7 o]F Bk
3 F2olE AlZhelA fofstAl fasle Ao YEETHFig. 1B). o=t 2= 58 854
Hart AFA0l AT = Us= AL, AT EEoAM 4 SHEAT EAtelo T
H ARLE FIFHAY BE9] 95 Al tet &5 FEAol M USS AR MIA
A2lo] vis) EgFEEs AFT w20 E F ol S ARt | ols7E A®oA FolHor
IAEE Aes YEY &5 &4l dEEHe A ¢+

Rotarod #4422 o5 % 7|9 54Eqt ofyet FE8E ] gt &4F 9 2B 0] g 257
5% B 5 Qo] THAEY BN B ¥ 2 5 Wyt ARHNY, 2 Ao MIA
A= TR rodolA BojAlE AlZte] tiztel Hlsf frold oz WolbRal, o BlF EdEE
= AFES MIA = djH] Bt A&AREe] 2A e thFig. 10). wEhA oz Qs MIA
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Figure 1. Effects of Pelodiscis Carapax extract (PCE) on open field and rotarod analysis in monosodium iodoacetate
(MIA)-induced Osteoarthritis (OA) mice. (A) Experimental scheme of oral pretreatment of PCE. (B) At
7 days after MIA injection, behavioral and locomotor activity was measured by an open field test with
monitoring system. (C) Rotarod test was analyzed by rotarod treadmill. Data were analyzed with one-way
analysis of variance (ANOVA) (n=5 per group). * p €0.05, ** p (0.01, *** p <0.001 vs. MIA group. Con,
untreated with saline; MIA, MIA-injected with pretreatment of saline; PCE, MIA-injected with pretreat-

ment of PCE mice.
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WazZ o Fejsty 7z Wzt A7
Az 0 Feshd 1LZ H3F= micro-

-CT &4
ST MIA §& A §9 A¥Ee ¥4 9 dE S FEolx
Q1 E% l(osteophytes)@t AZst v|AZF & (subchondral microfracture)
HASFEE AFHTA e MZ2E7 |9 nAIZEY Aol Hdadche AS ERT & AUTHFig.
2A & B). T3 AEokE o|v[A] YA L 5T AHE EIT 4= AU 7181 micro-CT
A Ao A= Z8 = (bone mineral density)2} =53] (bone volume)= FHAYE F=0f 9
Hil= fldloy, dE FAE S7otke ATFE BoFAtHFig. 2D).
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Figure 2. Effects of Pelodiscis Carapax extract (PCE) on micro-computed tomography (micro-CT) images and
quantitative parameters in MIA-induced OA mice. (A) Representative 3D micro-CT images of whole
knee joint (B) Coronal views of the images (C) 2D reconstruction of subchondral bone of mouse tibia
(D) Histomorphometric parameters of subchondral bone. Data were analyzed with one-way analysis of
variance (ANOVA) (n=3 per group). * p 0.05 vs. MIA group. Con, untreated with saline; MIA, MIA=in—
jected with pretreatment of saline; PCE, MIA-injected with pretreatment of PCE mice.
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(A) Control MIA
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Figure 3. Effects of Pelodiscis Carapax extract (PCE) on histology features of knee joint lesions in MIA-induced
OA mice. Representative photographs of knee joint sections stained with (A) hematoxylin and eosin
(H&E) and (B) Safranin O-fast green. Scale bars = 400 um. Con, untreated with saline; MIA, MIA=in—
jected with pretreatment of saline; PCE, MIA-injected with pretreatment of PCE mice.
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4) WEAZAY §A% Idd A A

HEAx A qPCR 4L o]&8 T4 B9 38 A=Y FAA AT 24, MIA
A 2ut-20f A matrix metalloproteinases (MMP)-27} §-9& 02 Z715F9 11, 11 GZ4AA}
Ql IL-4%} INOS E5F MIAC] 9 371 Y= At MIAA T H&) EUFE= J3HE2
RE Dol = ARE Btk &g, EAEFEE 432 TIMP1Y TIMP2 ARG 25 571
Al7le AR YergthFig. 4).
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Figure 4. Effects of Pelodiscis Carapax extract (PCE) on mRNA expression of osteoarthritis related genes in
MIA-induced OA mice. Data were analyzed with one-way analysis of variance (ANOVA) (n=3 per group).
* p {0.05 vs. MIA group. Con, untreated with saline; MIA, MIA-injected with pretreatment of saline;
PCE, MIA-injected with pretreatment of PCE mice.
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