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Extraction and Purification of Anti-HSV Polysaccharides from Prunella Vulgaris
Kong Siyuan'” ,Wu Rong'*, Cai Shuangfan'”  Tan Hongsheng'~
(1 School of Pharmacy ,Shanghai University of Traditional Chinese Medicine ,Shanghai 201203, China ;2 Engineering
Research Center of Shanghai Colleges for TCM New Drug Discovery ,Shanghai 201203 , China)
Abstract Objective : The aim of this study is to optimize the extraction and purification process for anti-HSV polysaccharides from
Prunella Vulgaris. Methods : The extraction method was modified by an orthogonal array experiment on three variable parameters:
extraction time ,solvent volume and extraction times. The content of polysaccharides and extraction yield were used as index. The
effects of ultrafiltration technology and alcohol precipitation were compared in the purity of polysaccharide and anti-HSV activity.
Results ;: The optimized extraction parameters are three extractions, 1. 5 hour extraction time, 14 times of water for the first extraction
and 12 times of water for the second and third extraction. The polysaccharide obtained from ultrafiltration technology and alcohol
precipitation showed anti-HSV-1 activity in MTT assay, with ICy, values 0of(93.99 + 13.12) pg/mL and(51.35 + 15.30) ug/
mL, respectively. The results suggested that the two purification processes have significantly different degrees of polysaccharide puri-
ty. The anti-HSV activity of polysaccharide from ultrafiltration technology was significantly higher than that of alcohol precipitation.
Conclusion ; The polysaccharides from Prunella Vulgaris obtained using ultrafiltration technology have higher anti-HSV activity than
that isolated by alcohol precipitation.
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Spectrumlab 7528 £ 4h-1] W43 66 BE T ( i
B ARAEBRF] ) , CPA2250 T34 K- (7 [
L ), £ U B8 B 45 (X ( BioTeK Power Wave
XS2) ¥ % T # HL ( Alpha 24 LD plus CHRTST) ,
Pellicon XL, FILTER Ultrafiltration Cassettes ( Millipore
Corporation ) , Labscale TFF System ( Millipore Corpora-
tion) ,,

D-7j %) B \95% £ T | K A B2 . DMSO ( 73 #r
i, 2 AR A R A 7D L RIS 40 i
(Vero 4lififg) \HSV-1 KOS 58 ( & E ATCC A H] ),
MTT & Wik (B4 TAYAT IR 7)), PBS Bz £h
2 ohdh (R e 3 U AR W B R TIF R A BR A A )
DMEM #5353 FBS ( 36 [# Invitrogen /A ) ) , H 5 % -
HERE R (BN S A A R AR, ACV ([ 24 i
A=Wyl A E BT ) o

B FELGRE T 1 I REAT T 25 kR AT IR
2 Ll rp DR 2 R b 277 B AR 24 T A sK 2T R 2
FUEE NI PHEY) A E Prunella vulgaris 1. #)
TR
2 HFEEHER
2.1 EAhR 2R
2011 XRESERAECH] R R EOC K 4 B
Xf B 50. 00 mg, B 25 mL A, Inzs iR K i
IR Z B (A 1 mL & JCK 4k 0. 2 mg
AR , BT
2.1.2 0. 1% i R- B HR G R BC ] A FRE 0. 1
g B, 11 100 mL (1) 80% BRER A WA, BN

ot fh 4%

0.8
A =17.4443C +0.0302
0.6
< 04
0.2
0 T T T T Y
0 0.02 0.04 0.06 0.08 0.1

C (mg/mL)
Bl mE-ERENESESBIRESE
2.1.3  bruEfh gm0 2 1 O BRI
7% 0.3.0.4.0.5.0.6.0.7 F0.9 mL, & HIERE
JzKZ 2.0 mL, K5 % 0 A 0. 1% B FR-JE R %5 W 5
mL, $25], BRI HNE 15 min, B BCA UK H
RIS min, DL R (3R 0 25 H, 2 B Sh-1] I
SGREETE (2015 AR R rh AR N R 3 i [ 247 1) 3 D)
0401) ,7F 625 nm KA E WG LA EE N
AR, S HO R AR AR, AR AEMT 2 (& 1) 45101

JAJ7FE g A =7.4443C +0.0302,r =0.9998, 4 5
AW AR A S AE 0. 03 ~ 0. 09 mg/mL i [l i £tk
KA RYf o
2,14 KPEIEAYE AR RLIUR] —br o R, T
SEWOCEEME, BRI E 6 W, KRAFWOEE [E RSD
{64 0.00% o LB A ARG 2 B2 R 4F o

*1 BEEARLER

ST WOGE(A)  WOLETPIEA) X bRMER 22 (RSD% )
1 0. 441
2 0. 441
3 0. 441
i o a1 0. 441 0.00
5 0. 441
6 0. 441
2,15 RUEMELES RS W R IOR A SOK SRR

L, TR E - 2 ] 35 0T O AR A, 53 5 min U
TE 1 UIEIEIE , I E (AR 90 min PRAFERSE , He RSD
{E N 0.86% . WAL B (9§ HURAE 90 min A

e E‘J‘.I‘Eﬂ WOLEE  WOGETIME AR bR 22
(min) (A) (A) (RSD% )
1 5 0. 499
2 10 0.497
3 20 0. 496
4 30 0. 495
5 45 0. 494 0. 494 0. 86
6 60 0. 491
7 75 0.488
8 90 0.488

2.1.6 HmEMRE BEMHFELGHMBL 0.5 g,6
0y KGR AE , H O 8 2 1Y 46 B 32 SR B, e, L
RSD {4 2. 09% , 228 554 10. 56 mg/g.

*3 BEEERRER

P FRkE T FEEE xR 22
(g) (mg/g) (mg/g) (RSD% )
1 0. 5038 10. 25
2 0. 5007 10. 39
3 0. 5005 10. 48
4 0.5003 10. 69 1056 2.09
5 0. 4992 10. 77
6 0.5013 10.79
2017 JEERDACRIE  BRE A 0 B R 2y

MEA2)0.25 g, 2L 6 4y K% e, BIRK BT,
Jn7k 50 mL, 43R4 A 0. 212 mg/mL {1475 %5 15 %} B8
KV 0.8 10,1, 2 mL 4% 2 {3, R i 2 5 90
min, $EBOR T 16, ¥ 2 50 mL B2 H T, ok 2= %)
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L3S, RIS mL, A 95% 2B 25 mL,
47,4 500 r/min B0 10 min, 52 F 350, ULIE K
Vi 5585 2 10 mL P, F R A9 & I O ik
e AR R, 2587 4 IR R 97. 49% |, H
RSD {4 2. 17% o FEBHIZIM 5 J7 L HERA

2.2 REMBRME SRR LYINEE 2015
AR AR N R[] 24 L) 3 ) 2201 ) 6 %
20 mL BELAIAI, B O TR R EE A2 I, 1R
Kty Bz TR, T 105 CHHE 3 h, B2 Hd b, %
4130 min, HEKS AR E H AR

R4 MELCKRER

e PR CE PRI &8 XTSI A Xof JER 0 745 Mg PR RSD
(g) (mg) (mg) (mg) (mg) (%) (%) (%)

1 0.2501 2,64 0.26 0.17 0. 44 100.97

2 0.2519 2.66 0.27 0.17 0.43 98.48

3 0.2492 2.63 0.26 0.21 0.47 95.72
4 0.2514 2.65 0.26 0.21 0.47 97.92 97.49 a

5 0. 2484 2.62 0.26 0.25 0.51 9. 57

6 0.2477 2.62 0.26 0.25 0.50 95.25

2.3 SRR EER RN SRR FREUE MR8 50 g,9 0y 4% IE B T &

KA FREURT A 2 R, LA E A B 20 5 5
(EHiEZ W o = 20/ M i) e B 15
RNTRER, R Lo (3%) IEAC i vk e AR /K3 T2
AR EGKPEWES,
x5 BEERGKE

S

ATV NRRUECK B KGR/ C RO/
1 1 10 0.5
2 2 12 1
3 14 1.5
F6 EXREHIEITINER

R = A B C D(ZEH) ZWEE(ng/y)
1 1 1 1 1 5.28
2 1 2 2 2 6. 65
3 1 3 3 3 8.38
4 2 1 2 3 11.23
5 2 2 3 1 13.26
6 2 3 1 2 11. 08
7 3 1 3 2 16. 06
8 3 2 1 3 13. 14
9 3 3 2 1 15. 56
K1 20. 31 32.56 29.49 34. 10
K2 33.57 33.05 33.44 33.79
K3 44.175 35.02 33.70 32.74
R 8. 15 0. 82 2.74 0.45

xR SBEESEHFESH
pE=2 ST SS df MS F p BEE
A PEEUREC 254051.8 2 127025.9 302.971 0. 003 *P<0.05
B B Lt 2819. 457 2 1409.729 3.362 0.229 P >0.05
C $2HurfE]  28097. 203 2 14048. 601 33.507 0. 029 *P<0.05
R 838. 535 2 419.267
R 285807 8

HEIn BT 3 P2 R, uE 0, A 0T KR, K E A =
1 750 mL, #2457 K% R HL 2 mL H 15 mL &.058 0,
A 15 mL 95% By B, 4 C R iiE 1 h, 2.0
(4 000 r/min 10 min) , 2% F 35, DOIE MK
RS R 10 mL 28 rh, K 2R, B 5] R %
IR TV T 2 mL, R A o i £ o) 45 100 A9 i
SE TR AT 20 E AR AR, IR SS
ST WA BT FN 7 225007, 5 3 L3R 6 ~ & 9,
*8 EXRBHIEITMER

VR A B ¢ D(EH) BERR%)
1 1 1 1 1 6. 89
2 1 2 2 2 7.63
3 1 3 3 3 9.12
4 2 1 2 3 9.35
5 2 2 3 1 10. 05
6 2 3 1 2 11. 67
7 3 1 3 2 12.18
8 3 2 1 3 15.01
9 3 3 2 1 15. 56
K1 23.64 28.42  33.57 32.50
K2 31.07 32.69 32.54 31.48
K3 42.75 36.35 31.35 33.48
R 6.37 2. 64 0.74 0.67

HI BT 2 R TR B BRI 22 2 B R
(EESORCRTEZS A SIUNIEPO 2 e e R
P TR 5 300 35 PRS2 W), BRI L X 2 4
MR HRRY IR FEIER, 258 285 A
R FEPINHEDR, T 29I 8], BEARBERE Y A= 7 5
Ptk AEGRIE SR IBOGE B RTR T , 285 W 4452
Wi PR3 $UE B T2 460 A3BLC3, th T 2541 1Y
WK DR A T 1Y 2 A, 2 BE R U RHR RE R 25
FHR B, BePERHR L O 12, N T2 5 1 Ik
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oK 14 4%, 565 2.3 YOk 12 4%, 503 0, S B
] 1.5 h,
R REGERESW

FERFE SS df  MS F P e
A RIS 61.869 2 30.934 92.791 .011 P <0.05
B R 10.501 2 5.251 15.750 .060 P>0.05
CHfuntia) .823 2 411 1.234 448  P>0.05
w7 .667 2 .333
BRI 73.860 8

2.4 BAEikEe ATk AER T AR AT R
TEPELRE , #2 U T2 26 MR AT Sk, 45 2R UL 3%
10, 1ZK 4 T 25 MR EVE R

F10 KRZEERIEER

EELD 1 2 3 RSD%

LWt (my/g)  18.38 19.23 18. 46 2.51

2.5 difp T2 BEULTZ BSLH 4R R 50%
QLT ) 5 1) RGO 2l B (A B 2 Al
i = ZHER R/ R B ) fom , DU AEVER 2 0%
TEPESf . PRI, SRR T2k T o 50% o SR A
TR IBOR AR 235 % B, I S B BEUAR AR Jy
A 50% ,#E 12 h, B0 WORDTTE , 5 5 OB, Uk
T, &1

R T2 PRSI0 45 R R A [) # BE 2o £ 7l
B RO 2 Wl 0 B 3 2 S, MR 4y 7
50KDa 45 (AE e B A P 92005 B 1 T R -«
I, PR A B 4 T SOKDa (R . BUZ AL HK 2
W 200 mL 3 0.45 pum K AHME, JE# 2 T Lab-
scale TFF System £ i #8 H % #% S0KDa Pellicon3 ®
XL B g IR f, 4 B8 PR ) 3R 0 s ) 22 IR FRAE
10psi , Ff-9879 [0 30 2 B2, S 4E S AR h 47 10 mL i
WA R T, 5 o

X BT R RR 8 P AP 4l Ak T 2 A& AR i A T R
AR 220 0% 2 B2 0 5 (ot IR - JEC I 2 0 o 5 3, 3
BAipE) HR K 1,

F11 HEEH4E =6

b LML (% )
50% BT 12.37 £0.33
50KDa # i 14.78 0.15

FTI12 R R

B W bR fifﬁ,,ﬂf B
RS

50% DL 12.37 0.398 37 0.230 -9.532 4
50KDa i 14.78 0.181 87 0. 105

iTE i

**P<0.05

% 11 FN6 12 45 507 UL, 8 8 3 AR i 4% 4
RS S TGN BT 2, B AR E S+
2.6 ERMESLEG(MTT %) Vero ZHMEIHEUS , LA
2 x 10*/FLEEFIT 96 FLiR, F 37 °C 5% CO, Bk
LRI 30 R FRI, TN & AR R v B B A e 2
BER R 3L (200,100 ,50 .25 wg/mL) , Bk 3 4~
AL, AL 200 L, R B35 TF 5 4 A T E 2 R BH M
Y IRAL (ACV) . T 37 C 5% CO, ik, His
72 h 5 W R FER, INA MTT, 155% 4 h, Jin A DM-
SO, £ 570/650 nm i & T W6, 115 CCy,
Ho fAIGF = (Z9H - NG ) / (A4 -
JREE YL ) x 100% , TPl 3 = (4] - 259
)/ (4iffed] - JHE4) x100% .

H1 ¢ 13 25 5] UL, 33 it 22 W R i 22
£ 1600 g/mL ¥k B DL T ¥ oM

£ 13 HEZAH CCyF3 HSV-1 Y IC,, (MTT 3%)

FE A CCsp (prg/mL) 1G5 (pg/mL) SI
50% BEEI, > 1600 93.99 +13. 12 >17.02
50KDa #7E > 1600 51.35 £15.30 >31.16
ACV >400 pM 0.39 pM +0. 12 >1025.64

14 HX WG

Bk W b f@?ﬂ o BE B
IR

50% Bt 93.9910 13.1195  7.5746 3.664 4
50KDa #3E 51.3527 15.3046 8. 8361

“P<0.05

2.7 ARSMILREIS i N PRI A S8 i (MTT %)

4 Vero 401505 , DL 2 x 10*/FL3ZEF T 96 fL
e, T 37 C 5% CO, KGR ZE G, WFHE TR,
RRFLEEFMH BRI 100 TCID 50/4L, T 37 CUEH 1 b,
W 75990 55 W, T 00 A ] e B 1) S A R 22 W 0 W
(200,100 .50 .25 .12.5 pg/mL) , &R 3 N E AL,
L 200 WL, [F] A 152 1F 5 20 AR T R 2H 35 B X R A
FHPEZ5 0 BB 4 (ACV:4.2.1.,0.5.0.25 uM) , T
37 °C 5% CO, 3% 72 h, 5 K WEE CPE, L% B
THUBE T WS Mg A8 FE B2 (CPE) | LAW A& 25 W%
BERINHIVE L, e 20 0% QIR AE A =7, <
25% YIIEAE B +7,25% ~50% 40 AR < +
+7.,50% ~T75% HMEE RS + + +7, >T5% 4}y
AR + + + + 7 LB - T R/ NIRRT PR
BEIE M, AR 72 h S RIS, I ACHT Y
RS, BN MTT, 5535 4 h, Jin A DMSO, 7¢ 570/
650 nm P T E WOGEE T IC {5 fEIG 3 =
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(252 - PTG / (A - BRI A ) x
100% , i 5 Spss A 155 B A B 22 4 ) o
HSV-1 #1 HSV-2 #HIA/E B9 1C, o SI = CC4/1C,,,
AT FEECCSD) MR, U B 15 1R A

HI% 13 I3k 14 45 H] il ad MTT 3457 ik,
BEILT 2 AN NE T 2B A PURZ TR0 1 A
ZE5t (P <0.05) , H g B il 5 9 1 dh e 2 2l 1k
BRI TREULT 20

#IE 200 pg/ml. T CPE HBIE 100 pg/mL.  +  FEIE 50pg/mlL

BZJT 200 pg/mL. ECPE  EEYT 100 pg/mL  ++ BT 50 pg/mL ++++

2 50% Egif A0 S0KDa #BI% % 151 BN CPE & (HSV-1)

&1 2 25381, 50% BT S0KDa #8824
S I Bt Vi 300 490 A 2 0 M AL
MTT/CPE 3552565 W5, & IR U8 T. 203 By iy 4 il
BN REVE L T BE T 24 5
3 itig

ZWE B B D Ty SR B .2, 430 R
R - B PR Vs A Iy - TR 2 R R WS-t PR 2 o AL -k T2
PR BB R W ] T e 2 S s i ol )2
Sy RO S ) SR SR IR R S K A
BCEARE S, s I K A e SO A, B S
My B A B W 46 T AR FRR B B ) 5T, 1%
YyBAE S XA R AE M, HL OB 7E — Y Rl
SRR MO R . FEIEFRI E Ty i, %
JoEE 1) AT - TR 1k R N Y5 R v 4 ¥ T e R Ak 7K Ak
GRS, JT R B AR 2 An o it Ze i 2t AR
FEPEFNE AP OL T AR M- R 12, BT DAAS S g0 e 4%
TR - B R T A o

AR S 5 38 3 T AE BT R B A Y oK 4 T

ACV2pM  +

20, N A R 2 & e MR B A R B 54468 b >R H]
ZRBTFAr T A R SRR T 25 R 2R 5 — IR
T4 AR K B =00 12 A K SRR3R

Wl 15 h A T2 i P 25 Rk

ARG PR %07 381 A REAE, AR, i B T

P ARA T SO T R AR T,

ARSI AL T B BB B R R S SRR 2

X6 AR B R PR AR A 25, A5 o, R U B A

2 0 EURG FRE A, 220 4l B RN DT RAE P RS N R T

PR FAAL I T 2. & NaifbR A F,

R R — BB B B R L TR SRR DLk B B

IF A A B T, FEAN AR IVER T IRk 2 S i

PR LB, DAIA B 50 i 2l B iy, | 20 fE4g

80 AR B I T 25 lifh T2, Bl T

COEARIE AR LIRS 0 B B ANV T OB A

i BE R REDLVE (3 AR o B UEAE T 24 i B AR 53 2

HOR, HA BN AR PR B ) B A5y

R SRS KRBT 2 AR LU, B U8V R

HE AR ) LA, TE A BOR B 22 114 v 245 BF 5 i LA

T 48R TR Ry B BT e e Rl 1 6 92 B

ARG e T2

S Tk
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