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Abstract

The main medicinal materials of Guilu Erxian Gum (GEG) include tortoise
plastron and antlers with adding wolfberry and ginseng to strengthen bone density
and slow down the degeneration of joints. In view of the fact that Taiwanese folks
often use GEG to replenish their muscles and bones, but the market price varies
greatly, the quality is different, and the fake is often reported. To this end, we hope
to establish a fingerprint of traditional Chinese medicine for the tortoise plastron
and antlers in GEG, and to examine the antioxidant capacity and the activity of
synovial cells (synoviocyte, HIG-82) in dissolved peptides from tortoise plastron
and antler. We hoped to establish the quality of GEG, and screen out dissolved
peptides from GEG that can effectively relieve joint degeneration, and provide
traditional Chinese medicine (TCM) manufacturers to develop healthy food or
medicine that can effectively relieve joint degeneration. We first cooperated with
TCM manufacturers to establish the fingerprints of GEG. Then we selected the
dissolved peptides from tortoise plastron and antler that provided by TCM
manufacturer, and used the DPPH anti-free radical assay to examine the
antioxidant capacity in these dissolved peptides. We used the MTT cell survival
assay to examine survival rate of joint synoviocytes in these dissolved peptides.
We hoped to screen out the dissolved peptides that can effectively relieve joint
degeneration. The results of our experiment showed that among 13 dissolved
peptides from tortoise plastron and antlers, Seven dissolved peptides components
extracted from antlers have been found that have better antioxidant capacity, and
better cell growth and survival rate of joint synoviocytes. As for the other six
dissolved peptides extracted from tortoise plastron, the antioxidant capacity is
poor, and the cell growth and survival of joint synoviocytes are also worse than
dissolved peptides from antlers. From the analysis of the amino acid sequence, it

was found that the dissolved peptide components with good antioxidant capacity



and beneficial to the cell growth of joint synoviocytes all contain sequence of
Alanine (Ala)-Serine (Ser)-Cysteine (Cys). In other words, dissolved peptides
from deer antlers have a better effect on antioxidant capacity and cell growth of
synoviocytes than dissolved peptides from tortoise plastron. We suggested that
dissolved peptides from antlers may have a better chance to develop into healthy

food or medicine that can effectively relieve joint degeneration.

Keywords: Guilu Erxian Gum, Peptides, Dissociation assay, Bio-Validation,

Osteoporosis, Joint Degeneration
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AP @ SnsL D~H 3 5403 3k &R < § 7§ H 'efk(Arginine > Arg)-
st 9ief% (Proline > Pro)- gk "%fi4 (Threonine » Thr)e 5 71 ¥ £ o

Fr & HABREEIRE Ui R

w® =~ 1 ’#,ﬁ’-wf DPPH p o it 4 Bl 29 5% > Hipld 2 i &3 dorrk
' DPPH fi o fhenii 4 Ml3 A r2 DPPH = i 4 47 81 AL & 3 40drks
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FF ibav 4 Pl W B i3t DPPH = 2R3 7 b H &R 473 30305
g AR Fo BRSPS BCINE WM E F R
TR A Fhavck o HREA - GORARA | ML B~C 1 E M 18873
ORI X D F G [ YR (Ala)- 3 0REL(Ser)-+ B VREL (Cys) iR 7 R B
M2 SRR HINIR S A R T L AR &N F o

BT & SABRIIHN S e s 2

W= BEF Ewe N e MY i d @ AFIEY  BMTT P e
tetrazolium = 4 # i* 5 & d A MTT formazan o i&f& = ;& ¥ * 3Mp| A &
F o m e P R MRS A IR e NG AT o Bk EEE T A
ﬂﬂ&&@u&kM%&%%ﬁ%@%ﬁﬁ@ 18 i% (P<0.01~0.05) » % P&
- RARE 7| B B~CM 2 [-M 8 A3 itk iyt F 35 A%
4 (Ala)- 5% efis (Ser)- & Bk iefe (Cys) B 71 # B0 @ ¥ ip 8 03 s &
LRAT AR SRS F IR o AR PR ARARA AR D R
& 91Pxf 7 P & pi(Alanine v Ala) ~ 4 & p&(Glycine » Gly) ~ 3% & f&(Serine °
Ser) ~ * ® z p4(Cysteine > Cys) ~ # % f&(Threonine » Thr) ~ % % fi% '=
(Glutamine » Glu)% - @ & 4% & %2 "X % 7 P 4 pa(Alanine > Ala) ~ 4 £ f&
(Glycine » Gly) ~ # % p&(Arginine » Arg) ~ * % f&(Proline > Pro) ~ #& % fix
(Threonine > Thr)4& % 5 H g (L VPRI E Kk o G4 R & 9K 218 3
Bk 92P5? 5 Ala~Ser~Cys g~ 5% » 2 ¢ Ala-Gly-Ala-Ser -Cys-Phe
7 DPPH p o Z,,_J\j‘"/f R

19 PUBCHEM F# & - B~ &7 & A "7 Ala-Ser-Cys & 7] 2D ¢
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Yri it

AP EAE Y BN ESR- U P B SRR o SR
el (iR e fpdd R A DURE R BRI R 4
WMl FFE R RRE - Fltfgf ¥ g s 285 F 84

N\
/4

\\\?{r

8 3
Ginsenoside Rbl ~ Rb2 ~ Rc ~ Rd fr Rgl & $isc 3 #xd g2 = 8¢ o 335
RAFEEL SR e 77 SEhg AR 5FREEY AR
B F i‘ﬂét”ﬂ_ﬁl‘ﬂnﬁif?ﬂ_‘: Z 4 2 o 47‘51&5;@‘“;‘%1‘“1 A 5 i‘éﬁ
AR e P o SRS E Mﬁﬁﬁw*°ﬁﬁ£?%%WB%
FoAT o 5 HiEFme L4 igﬁlgg_ 2 'frﬁrg G 4 o pLeb s & om -
BB a G AT A R AT B e R > 3w AR R denve chs e o B 4
B0 ol s ol g gk 30 A o Flpt o R R

T S CLA P S TR E R T R R U N

A fDPPHB“’E-E RIT R PSS REYES
Bz ety acd o FREGENT O SFER - R AR ES R - DE
FRAEH o pd AFAFELMFH o D2 REREE RS YR
FULR A RS ERL G o RERFLBAEALSZIARAEE P REEICOR
A (AR EF) Z3A o MY REMNUZ HEBHauT 7 0 RiTa%
;E'?ff»ﬁi £ Y Looamd g,g«x ForE it £ % 5 doidrk s Po R~ ?,ﬁj)% ~ v fFrr
P e~ M9 foiicE ~ % ¥ (Zhaoetal,, 2010) » %84 F gL 2 fmie o
B WA FERLAT L A NEIL TR > R AR ZP A LR E S AR
% o0 4eiiaR i v B &k & 2 (Zhang et al,, 2021) ~ 3 34! i3 {7 128
(Liu et al., 2021) ~ F*i % T * (Chonco et al., 2021)fe#r 4|4 L (Shin et al.,
2016)% 352 3 B * mf/%égu o BrH i F gt Aprt o o FLEe e e
4ﬁ¥%¢¢xﬂ’amﬁiﬂhcﬁﬁwﬂ,ﬁi?yuﬂﬁﬁiﬂi’ﬁﬁg
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AL B Rbirmiead R AL A EAR o AL ATy AR T S
SR A A RE B e RIVEY R ARV LR T /,;ﬁ] £
hFE bR EiRwe T R L AT AR B4 K(Zhang et
al., 2021) o pL ek 5 L&A EBH T UPrdEME v - F 0§~ R TS -
& (TNF-@)frs i % -6(IL-6)if & & 4 » [ 87| %t jfrid > JE 4 3k
PR G AWLLI ) R e R EF PR el K
il A R R X b & Ao e o (Liu et al,, 2021) © & Boif - F
FL AP 0 RR AT AR LT HW%%aﬂi’ﬁ&iﬁ
“ e R E S EREBITIAT] IR R R R o Y Ap
ERPpFUEEAE e Rt TG wme kS o §RRFA o
e g hnte kA 4 FiRE s it * (Choncoetal., 2021) - 383 A & Agr W ~ ¢ Wi

gl
=
(7

AL HRF TXREL > AWITROR LY FRTH oY W - Aa(l-
palmitoyl-2-linoleoyl-3-acetylglycerol, PLAG)¥ 12 1% 5 24 & & & crise & > F]
P E G RSP U R A REEET oY - iy
regrld LT F oty b Pk % 514 BUA L & 145 5 (Shin et al., 2016)

Afpie- HEPLE 2RIk B 13 ;}é RLA B IR R L R (T
DPPH $p d A4k R0 2 MTT v 58 35% » &% % RAA & 93 4 7
FAOLERenELE by 4 R ETRE & e e i i FIOEOT & R X B
6@@%Mvzmméomﬁ Wy A A7 iR HOLPR SRR P T R
& R HLen T APk 7 5 b vRpk(Alanine 0 Ala)- 3% <f& (Serine > Ser)- 2 Bk
v2fit (Cysteine » Cys)enh 5| R gL o d S0 & B 5 S fEE@ M > ¢ B s
3SR R TR e (Xiaetal., 2022) » £ # 4R & 727K (antler peptides) ©
MERTASLRFET L 3y 8 T AP R E925F 101G 2%
e B e X (Kimetal, 2005 &) ¥ - 385 5 2P % M & L g 4 B0
¥ Jm ¥ i 32 % 2 4p B (Kraan et al., 2009) o ¢b > § SR EALA & 92 A
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+ & ¥ #F fwre i m 3 £ 8 (Guo et al., 1998; Qu and Kang, 2000) - 1245
LR EMIRT Uit e ? o R G0 gk T TR g4 gk
S PG T g M LB o d 3 B A B es 2R
Bt T gk il o FN D K SR hB A e i @ e F ik AT
R A RN A frimie B A G 5 e b AUE A R N bendE & B o B
PR RTCERE T w2 A > S E MUY B F L R
Flo B B & L enF HRFE o B B F e ol B FH 4 0 R & LART
A S R B F deve e el e o FIQLE U RETI R e k- TR
EviPLmie s o FLPFAT AP RESHT RS LE G R g

R v # o

Bod 2 Pphisd A it iy fpiles > 23 £ 0 ¥ 7 AZE 20
Bg Af > 2 g ARDESIPRAET| R F LML FEERE G DiEF T2
Pt e B R A A FIE IR R RS PRI d et FiE > B3
WE R TR PR AR A o AR P EIORLG K Rk
e 4 0w R ARG AR E A RPN KRR o LA EE
PxZ 3 $13 it (Liu et al., 2020) ~ #u3# L (Dong et al., 2018) ~ *% x #&(Wang et
al.,2019) ~ FLB 7 H it (Zhaoetal.,, 2019) ~ +13% ¥ (Zangetal., 2016) ~ #'8
% (Zheng et al., 2020) ~ #24! 5k S o (Xin et al, 2017)2 2 gagf £ 2
(Chunhui et al., 2017) % % -

FORAFGE A D AfoiE i ROS) B B 740 M o o IR F]
FfARBESE ES RN MA TR EHRE S hpd AfoE e o ERE
SRR G HEMS AT CRAAG  F RS G AR Aot S

FAE L R WS E A RS LR B R BT AR
N

(Rt

AR LA L ARG Mo FR U PR O EMES TS

",/T‘. pd o R AEMIRE 77 % fi(Alanine 0 Ala) ~ 4 % B (Glycine » Gly) ~
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3% % pa(Serine » Ser) ~ X % 5 f&(Cysteine > Cys) ~ #k 4 f&(Threonine » Thr)
% % pE'(Glutamine » Glu)% > @ & & 5 *XF 7 7 % fa(Alanine > Ala) -
+ % f&(Glycine > Gly) ~ # 4 f&(Arginine ° Arg) ~ % % f&(Proline » Pro) ~ #
% pa(Threonine » Thr)# 32 5 H 4 L AR E KR o G4 R & BE-k 2
@rlp &rrsd chAla~Ser~Cys A 5% » 2 ¢ Ala-Gly-Ala-Ser -Cys-
Phe " DPPH A o A5 4L (B2 ) « R &P 4 do 7o 4 1 10347
% Ap IV B T Caspase-3 §HLIEL 0 P Ay It F it fF (SOD) e
2k X (GSH) 2 4 & > #rd]7E 12§ (ROS)H & chim 9% 45 1 frfm 9% & =
(Zhu et al., 2017) > Caspase-3 13 5Lid f& e fm?e 2= ¢ /g4 iv® o

FLL LIRS » B KA PR B e e i s BE g o

CERfrE Y E N R RSB A G I VR ERF AR
B A8 R o7 LEFInE CHR D F AR R RER TR
LFF 2 E 7 R &P E R S FF g Lo 3 U F o iy
wmie F]F ok T F A o Gldew w4 & (IL)-1~ [L-6 fr B 3 5~ 715

‘\»
=1

\

(TNF)-o (Zhang et al., 2007) o §1* #5 % E(LPS)# H~ Bp ¥ Lwre g X

AR &R VEIR e s F LIL-1B ~ IL-2 ~ IL-6 2 TNF-o 5% & 4 if -k T &g ¥ '3
M (Kimetal.,2008) o iz M 7 R &P Tl F LA F BY 5 3
§0E® 0 R & VPSR T MRS 47 L dn% )5 IL-1B ~ IL-6 4~ TNFa &
KT o AF AR fra e fos iR > & A 4 & F]F(EGF)E
@ & IL-1PB ~ IL-6 = TNFa & F]+ kFrd| = F fmre o3 o (Lee et al., 2014) »
TRAREEAP R ARG AT me? g LE e AL A R TG 5M

FRIVHRESHTAS CESETHRERGF T 2T mefra
fmre s pBFREZ2 S BALEF Wi 8L B S i d
P Aed )2 [ ind e Ae F M4t (Nardone et al, 2014) > & H & 7 T
e R A > e BRY TR o B4 T F IR &0V e
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2 T e R ER RO 3 B (Zhang et al., 2013) > @ ] R & EIRIL R
3 % PEBERE FRBpat 8 PR Fainak @ ngf
B A SEEE e fod F e e ¢ iR ] IL-1 4 IL-6 -k T % i
Frdlpf e o it foplf e A o d A%%}T\Ffﬁﬁ]%\m’iiq% 3 g e
A ¢ ERT R EE AR EINAR BT BN $ ) £ B3
Be WGE A b re B IR B Ao 3T e e B0 (Yun et al., 2020) o
o g d e IRNA-Seq A 15 & P 0 R A BPRER TS REHE - 4

o

Y

v~ %’rﬁ’;}b ’k > 9u p% ';{"#B Fﬁg mﬁfj—l’]+ vl 4 E "‘]_3. , 1§ ‘RIJ I%E’._@'\ P
#78 p 1(Yao et al., 2018) ©

<

HERERARBOEEZIEAIF L nE L 2w po g 4R
BAR G GrenB B o A 0B R e i Bl RS L e
FF AR GA AR F R FER A EH % 0 R LI
SR SE R XAyl Bl th e A 2 e LR tau R 2 BEEE T
Ko sl g4 8 EFH A :}]%(Buendia et al., 2016) o d ** L & 9ok Lo
Floahgi s A SRR RPIML o REIINRILF RS A E
A SEA SR e B tme > Bk e k- BER 0 BCL2 4K X (Bax)fr
Caspase-3 & & KT X Fldrd] » @ Bl b o /4= B 2 (Bel2) 4 i # ) i
i& (Yanget al., 2020) > Bax fv Caspase-3 flw?e k= i 4% ¥ 457 F b 4
£4 o Bel2 @ RFP T Irilwie d F A e o o PR B
(Alzheimer's disease)&_4 & ¥ ¥ L - fa4 G g 2 Hog E A 7]
Bkt b R A B E > AT EIA &RV B EFdd] Bk R kv
i 4% (Du et al., 2022) -

Bo&02PRE G FURIE N o A R & ¢ PR &R
Jn #2 S P el e S 1L R ] 5 U e ve 504 78 (Hu et al., 2015) 0 A

£OLIR T DA R e I SUR e ve e03 78 (Tang et al., 2015) o g #F o
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Bo& 5 PR AP T 023 i MAPK ’fr’ NF-kB 1% 5L B8 3 3 & 19745 3§ (He
et al., 2022) » ‘wrz ¢k FLE A A o AR e RERAF R PIAEE S
%ﬁW$ﬁﬂﬁ§£@ﬂ’a@%%éﬁﬁ%%%¢@”%%&§éWﬁ
¥ 3 i TGF-P i i 5 2974 % i (Chunhua and Hongyan, 2017) o ¢+ #b > jE &
b oy Bhoy g B g RoviikE g Wy oA e
R A LR - S == S S A )%‘Jrﬁf]\f]ia(hang et al.,, 2015) -

i

{

=
fP@
A
N
¥
T
=
&

ARG RPA KEMT BFER-FFLF

~

feiREa ma® c S F &% RARBPFHTH LES b $ioR b
AR HEEY AL AP REVIKIFLRE PEM IS o 0 HF

SR > TR G B S AR o FAF LR AR BT 0
x

fliEH for B s Jfeqp 3 8% SR G BF R S HF TR LERD
@p 5 E!-‘ﬁ/ o~ BE RS “‘L'T#fr"“ «Jﬁ’/r’r E&ﬁjfﬁg l/?
FFLREDFTHRMUFETS B HRE FEF DR &R 2 B B e
AR o ptrt s AR KB IRE KRBT Ka > 347
ELE RN L A e ey L2 AL & - SN PO i 5 i SLE RSN 2 £ 124
fefef* 2T L S > AT P AMp 2 R BfefR T o A5
A B & &fed 5y B R RaR g AT B

Ka o G F S MR AR LR R ARPTRR S G B
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¥IF BE

FEAHT SR APF LSBT FhR - LB F L4
RFI 7 DPPH #op o AW RIE MR & fed - 0% Axh i
B WaRF i AP HERAEY BRPREDI3ESE RS
BLOLrkd e 7 DPPHALR o hHhifl i1 2 MTT i 5 56 385 0 3% 5 R
Bk TR Hen T ABIETR O YA 4 0 E $ M SR T 5 0
S AR S i 6 B3 ARV LA o AP A 1953 MRk ek

BB SIE TR R & 9 BEenT #80PRE9 S 4 5 ik (Alanine o Ala)- 5 v

<oy

\§m

(Serine » Ser)-% ® ¥ fit (Cysteine » Cys)ifi 7] ¥ £ o $ 71 5 3. » fiR &9
%P7 35 Ala-Ser-Cys chF 71 7 B Uit PR i v g i gl = 5 22

R &Rt iz 8 B B o
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