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Study on Preparation and Anti-tumor Activity of Carboxymethylpachymaran

SONG BOI, LI Xiaolianz, WU Yizhouz, SHEN Yanz, DENG Wenyanl*(].Department of Pharmacy, Children’s
Hospital of Nanjing Medical University, Nanjing 210000, China; 2.Department of Pharmaceutics, China Pharmaceutical
University, Nanjing 210009, China)

ABSTRACT: OBJECTIVE To extract pachyman polysaccharides(PPS) from Poria cocos, and determine the content of total
polysaccharide in PPS. To obtain the carboxymethylpachymaran(CMP) by carboxymethylation modification of PPS, and evaluate
the antitumor activity of PPS and CMP. METHODS Soaking extraction by diluted alkali solution was used to prepare PPS, and
phenol-sulfuric method was used to measure the total polysaccharide. Preparation of CMP by carboxymethylation reaction. MTT
assay was used to determine the cytotoxicity of PPS and CMP for HepG-2. RESULTS The content of the total polysaccharide
in PPS was 95.96%, which determined by phenol-sulfuric method. Both of PPS and CMP inhibited the proliferation of HepG-2
cells, CMP had stronger activity. CONCLUSION The anti-tumor activity of CMP, which was modified with carboxymethyl, is
more prominent than PPS.

KEYWORDS: pachyman polysaccharides; carboxymethylpachymaran; anti-tumor activity; HepG-2
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DZF-75KB-57 50 % 7 28050 K i fm (il i 2 R T
) BRI TENLAC R R B S 2 A
FRAF]); RES52-AA e % 78 KA (0 58 A= A A
#57): ML104 738 RS- (MR B R 2 A3 A IR A
Al B ERACCGEM IR TR 5 G RAF); 752-
LA T (R E R AR A A
(AVACE)AV-500 BUAZ I EARA (i1 Bruker A7]).
1.2 k7

FEWy(S . 10072020766) W AR EE (H 5 -
1501141100)1 A/ b F XA AR A A s KL
FEHEZ: P1362300). —H LR : 20160233)
T H 25 4R AL R A PR A R s SN B
I mERAR, #5: 1609122); DEAE 44k
F-52(b niE A E R R RARA A, 5.
20170118); DMEM 58 415 77 I (VL 75 9L 3L AE M
RAERAF, #L5: 35000050); MTT RFELIF
IUEAEYEARARAF, #5: 20170320); ToK
B A B RS (R AE R A IR A F] S
20150422; 4ifE: >98%).
1.3 4Hftk

HepG-2 A i 20 Ja ) T V175 9L A P R
WA AHE .
2 FAEESHER
2.1 PPS {42

80% BRI B AE 3 h, gk L e, =EE
2 K, ML 105 C TR B Me A2k K. BB g
PREEMR, #HRREE 1210 MK, 70 ClEIRIR
W 2h, HE 2 REEKEEST . FEHE RN
ELAnA 0.5 mol-L™' NaOH, 50 ‘C#2HL 0.5 h, #ili)E
RUE, HEEZERAE 2 K. AIFFTEIER, HAT
BHVEW A 0.5 mol-L™' HCL # pH & 7, W VRHT
JERYTTE « FH A B KPR G BOIRDTE, AUk T 15,
3% PPS.
2.2 PPS " BE & &I ¢
22,1 RM-RBRERVEIIEME & & K PR
mn B THERS, 105 CHE 2h 5, REC1.0 g
ZHET 100 mL AP IK B R R E % B2k B
1 mL IO 100 mL A, IIKR R 2 %0 FE 415
F) 100 pg-mL ™" F A %7 B X S VA R R O,
0.1, 0.2, 0.4, 0.6, 1.0 mL % %] HExF HE S T
RE P, FRRE S INEMAKZE 1.0mL. MA 5%
KR 1.2 mL, $£25). I 5.0 mL iKERER, B
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ZIPES) . FIEEE 30 min J5 T 490 nm 3K AL
SEWROG AR o LLINAS B0 B N AR bR (v), i %6
WERE AR (e, pg-mL )& bl bRiE 22, 43100
VA7 R o % L 2% T A 265 6 TR B #E 10~100 pg-mL ™!
WG S5 E 2 RIFILMERR, bRl h
3=0.098x+0.121, R’=0.999 4.

222 UEREEEAE FEE 0.5 mL [ & XS
PR, % “2.2.17 TR vENE, HESE
WG 3 Wk, ELRNE 3d, BEIHW. HiakE®
FE I 1.59%, 1.33%, fFEiEFRER.
223 HEWHHREERAK B 0.5 mL #EbE
SR RRW 5 1, 1% “2.2.17 TR 5B 2@ WOt
FEs FEHL 0.5 mL & M R 1, %
“22.17 TR JFRME, 2 h NEERE 30 min I 5E 1
W, BIILIE 4 RO . 45 R EE K
S ANFERE RSD N 1.69%, £ MEIREH 4 Ik
WS 2 EHE M RSD A 0.12%, 35<2%, &7
2.2.4 PPSHEMEINIE K% PRI PPS 10 mg T
10 mL &/fiih. i DMSO %R 2 ZIE %k,
B 1 mL T 10 mL #HHH, kMR ZEZIE . BHL
0.5mL, % “2.2.17 WK J7vE#ERAE, MASROLEEAE
5 0.592, PPS ¥ A M5 2N 95.96%.
225 [RGB  RHEKE 10 mg PPS T
10 mL =i, 394y, in DMSO &l FHFikt &
ZIBE, BE5). RIS EC 1 mL T 10 mL &R, N
IKFRERZIE L 70 M EL 0.2 mL T 9 MRAE .
BON 0.16, 0.20, 0.24 mL 7% B I8 A & 3
By, # “2.2.17 TUR RO EEE, 45 %E 1.
Fz1 KEZAEERE

Tab.1 Recovery of pachyman polysaccharides

Xof e i FE i IESS =) Bl & RSD/
NE/ug NE/ug ug % %
16.10 19.25 35.03 98.38
16.10 19.29 35.54 100.8
16.10 19.21 34.83 97.52
20.12 19.25 39.15 98.86
20.12 19.27 39.52 100.8 1.24
20.12 19.23 39.12 98.78
24.14 19.25 43.20 98.98
24.14 19.21 42.89 97.58
24.14 19.27 43.44 100.1
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2.3 CMP K%

Aic i 30%NaOH (1] 7 P BEI T, #KEX 5.0 g PPS
—IFMA BRI, HikE, RS R KOKEG
PEHEAY B3 he FREL 18 g MATR, NPT,
50 CREREE N o AR SN I K B R AR A Bt
g, MNEREAK. WHUR RGBT 0 R SR
ZRWRAR, N 70%H B - BRI E g . Hh
YETE UG PR EE PG . SBETRIRDUTE . DUIEIN
NGRS, By, BESRmE TiENn
Berh, FmAT 72 h BREFRE A VIER . K e R
WET, BN E CMP ML . RN LA 1.

HOHLC oS o | cmcicoon | ROHS OR%OHZC o
R=CH,COONa ' '

B1 ARFEKEZENERRN
Fig. 1 Reaction formula of carboxymethylpachymaran
2.4 CMP [fj4tifk

# CMP AL VE T4 K A, IR 45l kb
FE[) DEAE-52 £ 4E g R A, IKUCRA 0, 0.5,
1.0, 1.5 mol-L™" NaCl ¥ W1 i s AR BEAT Bt
FEEEHI S 0.5 mL-min', WAL T BRI,
5 mL N—ANERLEEAT . Il € DEAE-52 44k 34 =
AT BT 43 0 B T TR e BE AR . I HL AR I S
SOAREAARR, LIS OGN FRE ], &5
R 2. 75 41~55 & 4b B WO AR EE A, &
B TR AR MG Ay, BRI ), 42 72 h
AT G R R TR, SRR CMP, R RS
MR Ie A . 3% T A A X TFE R IR (%)=
my/myx100%, my 938 H 2 S B NI PPS L&,
my NFEHIE CMP B, THEAS 3K E N
86.0%.
2.5 CMP HURE R E

s 2 FRBURS 1 (1) CMP 500 mg T4 I, in
A 0.1 mol-L™" HCI ¥ 50 mL, A 0.1 mol-L™' NaOH
WBOHAT W E ,  IF R IE VA pHe 42 R34
SRR EURE: DS=0.2034/ (1-0.0584),
A=(V2-V1)c/0.5; X\ DS N IR, 4 R
H L) I B (mmol), ViV 43 )R I SE W
pH=2 F1 4 i} AT F /) NaOH W AR (mL), ¢ A
NaOH HJIKE (mol-L ™). Z5HR TR, WEZE pH=2
i, FTIHFER) NaOH VA 42.35 mL, pH=4 i},
V29 59.76 mL, i85 DS=8.4.

- 1330 Chin J Mod Appl Pharm, 2019 June, Vol.36 No.11

3.0 4

2.54

2.0 1

1.5 1

B

1.0 1

0.5 1

0.0 1

0 20 40 60 80

2 RFEKELREEEBEANBOE

Fig. 2 Absorbance value of column chromatography of
carboxymethylpachymaran

2.6 PPS Fl CMP [IZLAMGiE

PPS LM f—(1-3)-D-H FHEAL, HAH
VSRR T R m B R i, P 3L
BHATR BRI S e, 159 3 BB Bm bR
TETER) CMP. 53 I FRECT-# (1) PPS S5 A5 CMP
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T4 05 P W i Ve PR VR B R 25 O-H 4 ) 45 Bk 3
P22, 3000~2 800 cm ! A FRIR AT UG HRE2E F 3L, T
HI3E C-H 8 4EIR 307742, 1200~1 000 cm™' 2
TE) (1 A5 0F VR A U6 E B W B v 2 A I R R 5 A
890 cm ™' Bff 3T v B- ML T B 4 A0 W 0 & . CMP
890 cm™ (17 B- P IR B AR E PR AT DR VR 55, AEL H B
1594 e 72 A7 IR G, 12 T8 A U g 82 Y R AR AT
Wi, H C=0 MAEX FRIF4RIRBh = 4 . IR 45 3
KW, PPS. CMP £ ¥4 1 Y175 % % 5.0 42 DA
B-M I RO B M, fE CMP WS> TR AELE
-CH,COO-3: 4.
2.7 PPS Al CMP ] 'H-NMR 43 #7

2y BBUE R TR E) PPS SHEHIH) CMP 5T
D,0, 500 MHz #iZ R4S, 20 C F @I IRG
B, R 4. 83.5~4.0 A Co-Co Jii T HERA
. 7 CMP i) 'H-NMR 1, 7E & N 4.2~4.5 [l
LT R H 3 (-OCH,CO0-)H i 7 115 5 ik
2.8 PPS fll CMP %} HepG-2 4l [t #5 P

B $e A KT HepG-2 4H1f, AL B L, 31
F EiEw, ERAMMEE N 1 mL 51004, ¥
YR T 96 FLARH, 4L 100 pL, FAKTFRHH
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Fig. 3 IR spectrogram of pachyman polysaccharides(A) and
carboxymethylpachymaran(B)

H 4 ho B MTT ER /N0, FFLIMA 150 pL
DMSO, EF#E 10 min J& % H ARG 5E & B i 7E
490 nm FHIWOGEAAA), F4Z LT ARt H A
7GR AUBIAT IR =4 spa—A we)/(A wi—A 56)% 100%.
g5 L3R 2, PPS Kb B 5 B 40 L, A7 2 45>80%,
ULH] PPS Xf HepG-2 4 i 3% 58 J 1 -F- 3% il 4
H; 1 CMP MBI, CMP WRERCK, fE
FH IS TR, A0 A7 75 Z bk, U8 CMP it
e B R AR, AT PPS T e, 4l
Ptk k. R SPSS 19.0 5 ICso 18, 1FH]
48 h JG, CMP [ ICso {8 M 210.2 pg-mL ™",
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f1/ppm
ROH,C
o) B
RO
O
R=CH,COONa

T T T v T T T b
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f1/ppm

4 HRELZHEA). RTFREKSZHEB)S H-NMR H i
2~6-C2~C6 Ji T HERAUE; 72 H 5 (-OCH,COO-)H i T {5 U
Fig. 4 'H-NMR spectrogram of pachyman polysaccharides (A)
and carboxymethylpachymaran(B)

2—6-proton peak of C,—Cg; 7—proton peak of carboxymethyl(-OCH,COO-).

3 g

ZREESRIRIEA T, 2K RpE, R
THBE K BB A R R I B S W SR I kR
G IR, ARCE YR, /£ 490 nm KM A&
KW, B SR 584, UX — f By 3R,
ARSI FNT [ PPS & & E M7k, HERAERR R,
FEEE R, EEME. BRaetht. B,
& TR & I E o AR5 iR (1) 42
BUOH i Re SR B B A 1 PPS, HLEFE S & &k
95.96%, AT J54: CMP 44k, CMP K

R2 BKEZEHSHRTERLS L EN A A TE R (n=4)
Tab. 2 Cell viability of pachyman polysaccharides and carboxymethylpachymaran(n=4) %
W/ REZFE 24 h TREZHE 48 h B HAIRE ZH% 24 1 BHIIRE 2 48 h
pg'mL™! Y177 2 RSD Y1 AF I 2 RSD 1 0 A7 37 2 RSD 1 0 A7 2 RSD
0 100.00 1.86 100.00 5.29 100.00 2.15 100.00 3.09
10 87.58 2.17 87.05 3.00 85.31 3.22 88.12 2.79
20 84.06 1.88 85.07 3.83 83.83 3.10 81.44 0.66
50 85.49 1.65 83.35 2.57 78.83 1.60 66.06% 1.83
100 82.75 2.68 82.98 2.18 75.05" 3.80 59.87% 6.01
200 81.75 4.60 82.23 2.96 73.29Y 6.50 51.64% 7.37
500 81.35 1.78 81.39 3.21 58.33" 5.01 48.22% 1.28
1000 81.93 0.96 80.94 3.22 58.28" 3.09 19.79% 14.99

E: HREDHE 24 h LA,

Dp<0.01; SIRELHE 48 h ik, ?P<0.01.
Note: Compared with pachyman polysaccharides 24 h, YP<0.01; compared with pachyman polysaccharides 48 h, 2p<0.01.
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il & vk E EA KBRS HEEE, KEEERIER
PPS & TRl J5 » NN AR K, 7E3&E B
T E TN HATEE N s I A NS PPS &% 5
BUEA LA A, N — 5 W IR AL i
A KARER, &N AT S N .
HEEEVUANBEF AN, RN BE, 1
KEERI RN Z, FNERANSREY 274
KERHY), JEAFRRME, A DLASZE R A ¥ i
30,

MR SRk RkE, KRB ER) PPS Xt/
[N ZAN A 0~3%, T XU J5 1) PPS A2 4703 14 Ky
Rt AR SZBG T LUE Y, PPS X HepG-2 il il
FFN I E &N, T CMP 1E = K 46 F R Xt
HepG-2 40 iR B B R M4t a1, Ui Bt itk
JEAAEI CMP BByt sE v, BAR
U HHF R AN B 55 B BT 5t o
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