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Separation and purification of protein promoting hippocampus nerve cell
proliferation from pilose antler of Cervus nippon
YAN Ming-ming', QU Xiao-bo', ZHONG Ying-jie', ZHAO Da-qing', LIU Ning?,
LIU Zhi-qiang®, LIU Shu-ying?

(1. Center of Research and Development, Changchun University of Traditional Chinese Medicine, Changchun 130117,
China; 2. Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130023, China)
Abstract: Objective To investigate the separation and purification of the proteins from pilose antler

of Cervus nippon and their cell proliferation promoting bioactivities. Methods The pilose antler of C. nip-
pon was extracted and purified by a combination of ammonium sulfate fractionation, ion-exchange chro-
matography DEAE Sepharose Fast Flow, gel filtration chromatography Sephacryl S-200, and Affi-gel Blue
Gel chromatography. Results Three proteins named CNTP I , CNTP I , and CNTP I were isolated.
Their relative molecular weights were 6.701 8 X 10%, 4.374 9 X 10*, and 2.385 5 X 10*, which were
assessed by MALDI-TOF-MS and SDS-PAGE. Amino acid compositions of protein CNTP I were ana-
lyzed. N-terminal Edman degradation of protein CNTP 1
GDRGTAAKHALDEEP. The bioactivity tests of protein CNTP I showed significantly stimulant effects
on the proliferation of nerve cells HT22 in mice. Conclusion Protein CNTP I is a new protein promoting

showed its amino acid sequence

cell proliferation.
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Fluka A #), BB A MW B Sigma 2 &, X 4 F &
B4 E 0. Affi-gel Blue Gel i § Bio-Rad /A &),
DEAE-Sepharose Fast Flow #i Sephacryl S-200HR
1 B Phamacia 2% &), H At 50 39 5 5 #r i s AE L
B,

J—25 & # ¥ % & L #l (Beckman 2 &),
Baselin 810 & 28 8 34y 11 , Millipore B I 2%,
R hTRILGTE) , Z B KN AEEA— A,
B %W A 53 {X (Shimadzu 24 &), B 5% W & X
(Bio-Rad 22 8]),LDI—1700 & % #7 H & Ki7 A
[8] & i 4% (Biom olecular A &),
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2.1 BEEAMSEANERSE - RHFH#EEER
500 g, ¥k v AR EE 53K, AN TN A B B S KW
(20 mmol/L Tris-HCl, pH 7. 0),4 500r/min &>
30 min, BOW DL BOU BRI, RUTE U K&
20 mmol/L Tris-HCl, pH 7.0 Z B BB =M
e, NERGT . BB EEERAHREY 33. 258

—20 CHfF. AAEREERERR.EBT
K. X Folin- B PR E B EARMAE R
47.81% ., REAARESEEREG, 5 KW 15 %5
B, A% Dl i 2k Je 5, SDS-PAGE s 3k 45
RAE 1.

| Ane

L1

66104

-EEEAERY 244Dl 344Dz 4-44 D3
5-#414r D2S1  6-414) D282 7-#4» D2S3 8-HHE CNTP I
MM FREREERD
1-protein crude extract of pilose antler 2-component D1
3-componentD2  4-component D3 5-component D2S1
6-component D252  7-component D283  8-protein CNTP 1
9- standard protein with lower relative molecular weight
B1 ZEACNTPI HEaLakE
Fig.1 SDS-PAGE Analysis of separated
and purified CNTP I

2.2 BEHEEHCNTPI M4tk X ER B
BOMBEYHET &5 ¢ ¥ T 20 mmol/L Tris-HCI,
pH 8.0 2 ¥, 0.22 pm F& 3E iF, % F§ DEAE-
Sepharose Fast Flow PAB FRR# ik aifh. @

R % {4 . DEAE- Sepharose Fast Flow #f (20 em X
2.6 cm); & R W B: 0.8 mL/min; i 3 AH: 20
mmol/L Tris-HCI, pH 8.0 £& # ¥, 100 mmol/L
NaCl-20 mmmol/L Tris-HCI.pH 8.0 2% Wi ¥k, 200
mmol/L NaCl-20 mmol/L Tris-HCl.pH 8.0 £ #
B HRGT IABEME, 0 HE, B AT S
B fr 4 K 41 4 D1(4.753 g).D2(3.538 g), D3
(7.834 g) (B 2), Folin-B} ¥ Ml & 4 & 4 51 K
53.27%.67.71%.68.29% ., #4H 4 D1.D2.D3 ¥
SDS-PAGE ®i ¥k 45— WL 1, 7] L4 4+ D2.D3 &
dive.

D3

/\ b\~~*\— —
T 300 400
¢/min
B2 REHE%EBSH DEAE-Sepharose Fast Flow
e
Fig. 2 Elution chromatogram of protein crude extract
of pilose antler on DEAE-SepHarose Fast Flow
B#HA42D21g#HF 0.5 ml 20 mmmol/L
Tris-HCI, pH 8.0 B #i +, 0.22 pum BT, R
i SepHacryl S-200HR %/ i 38 2, 1% 43 B 4lifk . 65
1% 2 {4 . SepHacryl S-200HR #: (50 cm X 1.0 cm);
& W% &: 0.5 mL/min; #i 3 : 50 mmmol/L
NaCl-20 mmmol/L Tris-HCl,pH 8. 0 ¥k . W&
Yt Mt e v 2 ER 43, E AT, R T, 8B 3 414y D2S1
(64 mg).D2S2 (156 mg).D2S3(89 mg) (& 3),
Folin-B ¥ W % 28 & 4+ 1 O 84.12)5. 90. 34 %,
83.76% ., & U&URT R M) SDS-PAGE #IXE R R
B 1,7 WA 4 D2S2 $eslive .,
4+ D2S2 0. 156 g, % F 0. 3 mL 20 mmol/L
Tris-HCl, pH 7.0 B F,0. 22 pm R, A
Affi-gel Blue Gel 2 B 4ifk . % & F . Affi-gel
Blue Gel # (15 cm X 2.5 ecm); K K & . 0.5
mL/min; ¥ 3§ #: 1.0 mol/L NaCl-20 mmol/L
Tris-HCl, pH 7.0 R #h . 4R Ut A5 i 5 2R 36 47
B -G T,BE T & 2l mg, & HCNTP I,
Folin- My B: U sE 4 & 0 98. 98% . SDS-PAGE Hi 3k
ZRNE L, RY CNTP I HE—B5.
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CNTPI I HBERY,. & 5B T K. SDS-
PAGE BiZk 7 6. 7X10* EH R —FH, RPHLA
BEARE o R FIBOG MR AT o B8 AT B IR BRI A, AT F
BN, B L pL RS HEREAHT, WE 4. SR HA
St4rFEE R 6. 701 8X 10 ,m/z 67 018.25 HEH
CNTP I RF¥H Ao FE FEIML+H], m/z
33 432.35% 1 CNTP I f S e 7 & F i [M +
2H:|2+°

D283

D281

D283

t/min

B 3 A% D2 i Sephacryl S-200HR # & i
Fig. 3 D2 Elution chromatogram of Sephacryl S-200HR

_—

L 1 L i
20X10% 36X10° 52X107 68X10% 84X10% 10X10°

m/z
4 BHCNTP I HABFEECTHERE
Fig.4 MALDI-TOF MS of CNTP 1

2.3 FEHEEACNTPI #4rBaife RBAHE R B
04y D3 1g BT 0.5 mL 20 mmol/L Tris-HCI, pH
7.40 bW F, 0.22 pm FE & T, R SepHacryl
S-200HR % it g % o B difh, @3 K.
SepHacryl S-200HR #% (50 em X 1.0 cm) ; K
£.0.5 mL/min; % 37 #§: 100 mmol/L NaCl-20
mmol/L Tris-HCl, pH 7. 40 28 ¥ , WU SE 5l i i
R4 ENLHET,HBE 344 D3S1(107 mg),
D3S2(197 mg).D3S3(84 mg) (& 5). Folin-E¥E
SEAEES BN 91.49%.92.56%.84. 74% . K4
Mk G LA 6, &4l 4 D3S1.D3S2 Bdlint,

Ex414} D3S1 0. 107 g, % T 0. 2 mL 20 mmol/L
Tris-HCl, pH 7. 0 ¥ #,0. 22 pm BN, K H
Affi-gel Blue Gel &35y B 4ifh . 38 &/ : Affi-gel

« 1165 -
D382
D381
D3S2
0 20 4o 60 80
t/min

B 5 4% D3 Sephacryl S-200HR & &EE
Fig. 5 D3 Elution chromatogram of Sephacryl
S-200HR

Blue Gel & (15 cm X 2.5 ecm); K R i &: 0.5
mL/min; 3 30 #H: 1.0 mol/L NaCl-20 mmol/L
Tris-HCl, pH 7.0 S v W, W5 Ut JBt i i 2R 38 47
ENL BT, B % T & 28 mg, & 4 CNTP I,
Folin- 8 3 3l & £ & & 98.15% . SDS-PAGE Hi ik
R LE 6, %P CNTP I F#—R45r. CNTPI R
FEERY, & 5% FK., SDS-PAGE # ik + %
4.3X10* ERRI—&H R HAERE. BOLR
e B kATt R R A 7, B HAEXS T RE
H4. 374 9X 10, m/z 43 749. 21 CNTP I i F4k
AFETH[M+HI" ,m/z 21 615.14 3 CNTP I

A U B F [ M+2H
_— — 4.3x10%
i 3.1 %104
O e, - 2.0X10
—— L 1.4X10
1 2 3 4 5 6

1-414y D3S1  2-#% D3S2  3-414 D3S3  4-fMIx 4 F R

WEER 5-EACNTPI 6-FH CNTPIH

1-component D3S1  2-component D382  3-component D3S3

4- standard protein with lower relative molecular weight

g-protein CNTP I 6-protein CNTP &

6 ZHECNTPI 1 CNTP I 4% a4k i sk B
Fig. 6 SDS-PAGE Electrophorogram of separated
and purified CNTP I and CNTP I

2.4 FEEEECNTP I f4 B alifh XMW R
B4 4 D3S2 0.197 g, % F 0.4 mL 20 mmol/L
Tris-HCl, pH 7.0 S ¥ #,0.22 pm B, A
Affi-gel Blue Gel {4} B aifl . 3% 5% 4 : Affi-gel
Blue Gel (15 em X 2.5 cm) ;AT H & 0.5 mL/
min; W 31 #: 1. 0 mol/L NaCl-20 mmol/L Tris-
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10X10% 2.1X10%  4.1x10* 60Xx10% 80x10% 1.0X10°

m/z
7 ZF [ CNTP I #SE R4 0B TR B RE
Fig.7 MALDI-TOF MS of CNTP I

HCl, pH 7. 0 S whifi . F 20 5 0, 4R VR B e e 2
WA, BT, T B% T & 57 mg, @& K CNTP
I , Folin- Bk i & 46 B H 99. 77% . SDS-PAGE
KERRE 6,EH CNTP I H8—H 4. CNTPI
HEBERY,. RSB TK. SDS-PAGE Bk %&E
2.3X10' ERR—&W , RPHLERS. BOLW
W CTRE RS LA 8, B RN T RE
3 2.385 5X10%,m/z 23 854.98 2§ CNTP I ¥
B2 FBFIERPIMAH] i, m/z 11 824. 83,
18 653. 76,47 060. 36 43 H % B F CNTP T XU
T B F e (M +2H T2 | Bk A B T g [AM +
SHI fl “RAEFE[2M+HI",

10X10% 18X10% 26%10° 34X10% 42x10%  5.0x10*

m/z
8 HH CNTP W #FHA i B ST R E R i
Fig. 8 MALDI-TOF MS of CNTP II

Ll 6 mol/L HCl,105 ‘C/K## 24 h, R PICO-
TAG ¥ 7€ BASELIN 810 & #® A 3 2+ #1 { L&
W CNTP I EERAR ERAK 1. HRE
B,CNTP 1 ¥EFHEAR . FER. FNER. XL
F B . R Edman WFHRME N RFEZEBRFTF,

£1 EACNTP IHEERERST

Table 1 Amino acid composition analysis of CNTP I

SRR YENERH/Y | EE®R  DEOBLH/%
Tyr 2.51 Pro 4. 46
Asp 10.19 Ala 10. 27
Glu 13.07 Val 4.97
Ser 4.55 Ile 4.02
His 7.98 Leu 7.53
Arg 4.08 Phe 3.36
Gly 13.82 Lys 2. 06
Thr 6.25

X EHBEAN KR RBETES RS, SEBENE
EMB A HP G1000 EAMFGHT B EE &R
CNTP 1 N % ¥ % % B ¥ 5 % GDRGTAA
KHALDEEP,

2.5 BEHEHCNTP I 253G MR E

2.5.1 RFELAMGDREDHMEHT22 HREFRT
4 10% /M E 17 (FBS B IMDM ¥ 37 #9,37 C,
5% CO, B, BRAEHRERE 2~3 K, H0.25%
J 7R B AR W AL A B B AT AR SR
2.5.2  PRHME Y0 RIS W E BT U K
M HT22 4088, F 0.25% BB HMIHEME, A
W (& 10%/NF I3 # IMDM) 8 40 Ml B B R 5X
10°/mL, B F 96 FLiR , B FLEM 0.1 mL, F 37
C,5%CO, F#53 4 h, B 0.1 mL R FEBIKREFF
WAL AR IMDM iR, SRR 104K
UL AR A S Y IMDM B3 . 4kEEE 3% 36
h g, BFMA 20 uL 5 mg/mL MTT, 458 #F 4
h, BAHRBERTEE, SFLIWA 0.15 mL DM-
SO, AL BN - RY Z Wk 7% £ % #%, 7 BIO-
RAD 680 E#7AX_E W 5E 490 nm K AR IE (A
B, 43072, BEEHCNTP 1R8] B2 8/
B DS, A X FEHEARA BN
(2R, EEFRERENRS REREEEN.

%2 EHEEACNTPEX HT22 HitksMER
Table 2 Effect of CNTPIl on HT22 cell irn vitro

gl IR/ (pg - mL™H A (zEs)
x5 0 0.9274.0. 186
CNTP 1T 100 1.417:40. 098" * *
50 1.3040. 242" *
20 1.1690.196"
10 1.1134-0. 089"
S¥RALE: *P<0.05 " P<0.01 *** P<0.001

* P<0.05 ** P<0.01
3 itie

Swiss-Prot #i GenBank BHF M ERRBRER
#B CNTP I BEARFIISEHMEAFFIMEEHE
AT 0% . BRAETBREETEENTEH,

*** P<C0.001 ws control group
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BEHEH CNTP I FAKREARR K 4K
MEERKERERE, MG TFTEABMNARSE,HE
FATLEMARAEEEA CNTP [ X/AREDH
ZHMMARHEEER EQ CNTP I XA,

HIKEZKEN,ZEECNTP I REKRES D
B REBCNTPI M CNTP I, &4 8LmT
B B TRAT I (R S AT I 8 ) = E AR A F R E T
PLE B, CNTP 1 X4 F R & (6. 701 8 X100
CNTP I (4.374 9 X10°)5 CNTP 1 (2.385 5 X
10982, REHQ CNTP I fi CNTP I 7] 88 %
EHCNTP I WA T2,
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Separation and purification of total alkaloid from Rhizoma Coptidis

by macroreticular adsorbent resin
XU Xiao-hong', ZHANG Tie-jun®, LIAO Mao-liang?, LIU Ke-yue®, WANG Wen-fang*, WU Yan-ji*
(1. Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China; 2. Tianjin Institute

of Pharmaceutical Research, Tianjin 300193, China; 3. Jiujiang University, Jiujiang
332005, China; 4. Tianjin University, Tianjin 300072, China)
Abstract: Objective To study the technology for purification of total alkaloids from Rhizoma Cop-

tidis by maeroreticular adsorbent resin. Methods

LD605, D101, DA201, NKA-9, and AB-8 types of

macroreticular adsorbent resins werre used to separate and purify the total alkaloid from Rhizoma Coptidis.

The yields and purities of the products were compared as indexes. Results AB-8 Type macroreticular ad-

sorbent resin had optimum adsorption and elution parameters with its dynamic saturated adsorption ratio
up to 1.23 mg/g. After eluted with 2 BV of distilled water and 2 BV 40% ethanol, the yields of total alka-
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