2025 4 12 H ok 7y December 2025
474 12 Chinese Traditional Patent Medicine Vol. 47 No. 12

[#IFTE]
HESZSHERNIZMUEEX ConA FEFHARBGERIPIER

wEES &Y, BRgY,  AEEY?, FHE, FmE
(1. HFAFEH A ZH2E, HH 2 M 730000; 2. HHEHER S HFRF, HHF 2 M 730050,
3. HA AP EATRIL, W2 A& ZKFF &R KT ZAENMAT R HE AR, H# 2 M 730050)

WE. BN M HEE LSBT Y, MMM ENTIEEA A (Cond) BFIRIFMEBGRIEER, ik &
HRZIAEAAL b, DL NaOH W4k, $RERAS (], $REUEE | WoRt R E, S SO e bR, R
TEARALPREL T 20, CCK-8 I X AML12 403G P A2, Hoechst e AT MM T, JC-1 e @ITAhZokiik
JERLAL, ROMIANME F3EW LDH, AST, ALT K, &R HmAAEFM NaOH FRIRFRS 405, 52% , $REATR] 2 h, $2HL
IBIE 73 °C, Wkt 142 1, BBEE 8N 32.95% , SXTIAI kS, 1. 0.5, 0.25 mg/mL ZHAMBLEERIHE (P<
0.05, P<0.01); SHAIZHLLH, 1, 0.5, 0.25 mg/mL ZH#i2H LDH, AST, ALT /KF[&fK (P<0.05, P<0.01), £
TG, ET- o, %*zﬂztﬂ}ﬁ:@m&fo i EHEREENRE, WIREGT ConA 5 S 4N M 345 G 4 a4
TERRHEE =28,

KER. HEEZ; 28, IIRTZ,; mimk; JJEHEA A (ConA); AMLI2 4, JH41MI#5 0

FESES. R284.2 XEkFRERRD ., A XEHS: 1001-1528(2025) 12-3915-08

doi: 10. 3969/j.issn.1001-1528. 2025. 12. 005

Optimization of extraction process for polysaccharides from Dracocephalum
tanguticum and its protective effects against ConA-induced hepatocyte injury

SUN Xue-ting"?,  GUO Min"**,  CHENG Biao-biao"?,  ZHOU Ke-wen'?,  WANG Yan-xia'?,

LI Xiao-dong"***

(1. School of Pharmacy, Gansu University of Chinese Medicine, Lanzhou 730000, China; 2. Institute of Chinese Materia Medica, Gansu Provincial
Hospital of Traditional Chinese Medicine, Lanzhou 730050, China; 3. Professional Tech-Center for Secondary Development and Clinical Evaluation of
Major Varieties of Gansu Medicinal Products, Gansu Academy of Chinese Medicine, Lanzhou 730050, China)

ABSTRACT: AIM To optimize the extraction process for polysaccharides from Dracocephalum tanguticum
Maxim. and to evaluate its protective effects against concanavalin A ( ConA ) -induced hepatocyte injury.
METHODS On the basis of single factor test, volume fraction of NaOH solution, extraction time, extraction
temperature and liquid-soild ratio as influencing factors, total polysaccharides content as an evaluation indice, the
extraction process was optimized by response surface method. CCK-8 assay was applied to detecting the effects of
polysaccharides on AML12 cell viability, Hoechst staining was adopted in the detection of cell apoptosis, JC-1
staining was used for assessing mitochondrial membrane potential, after which LDH, AST and ALT levels in the
cell supernatants were detected. RESULTS The optimal conditions were determined to be 5.52% for volume
fraction of NaOH solution, 2 h for extraction time, 73 °C for extraction temperature, and 14 : 1 for liquid-solid
ratio, the total polysaccharides content was 32.95% . Compared with the control group, the 1, 0.5, 0.25 mg/mL
polysaccharides groups demonstrated increased cell survival rate (P<0.05, P<0.01); comapred with the model
group, the 1, 0.5, 0.25 mg/mL polysaccharides groups exhibited decreased LDH, AST, ALT levels ( P<0. 05,
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P<0.01). After the intervention of polysaccharides, reduced cell apoptosis count and improved mitochondrial
membrane potential were observable. CONCLUSION  This stable and reliable method can be used for the

extraction of polysaccharides from D. tanguticum with strong protective effects against ConA-induced hepatocyte

injury.

KEY WORDS: Dracocephalum tanguticum Maxim.; polysaccharides; extraction process; response surface

method ; concanavalin A (ConA) ; AMLI2 cells; hepatocyte injury
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H&H 22 Dracocephalum tanguticum Maxim. A
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Pk & (JC-1, 5 2500030003) |, B4
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1.3 #H# HEHZ (S CQQL-240501) W H
HME Y BHARAE, SHIMNE 25 A%
AF 9 56 A SV ML =5 AT 2 i 26 2 O I i

1.4 @mfe  AMLI2 4001 (4it'5 202312016) W H
R R AR AR A,

2 HAEE4R

2.1 EMEAEME  RHAEB-FEREN

2011 KBRS ARG PR U 2T
10.00 mg, BT 100 mL &HEH, HlA 0. 1 mg/mL
VR, BIFS

2.1.2 AR E A S ARIRZ BE 10. 00
mg, BT 100 mL &, Hl 0.1 mg/mL i ¥%
W, EfE,

2.1.3 ZMERRFELE 435I IO RS
0.0.1, 02, 03,04, 05,06, 0.7, 0.8,
0.9 mL, ZEWKAEZE 1 mL, A 1 mL 5% %8
W, WA, MEIA S mL RELER, ##E 10 min,
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RAA], 1860 CIEEABH K 15 min, B
W, BHIEEE, AE 490 nm K AL I E WO
STILA RN B WOR R AR AR (X)) . Ak
br (A) #EATEIE, 4 A =9.872 3X +
0.0775 (R*=0.998 4), £ 0~0.09 mg/mL & [
WX R BRI,

2.1.4 KEEERE RS S A 1 L,
Fie 420137 TR 5kl 6 WG B, AT 3L
RSD 4 0.52% , FHUAHE % R AT,

2.1.5 RoEthElEs AL B’ 1 mL,
F0.2,. 4,6, 8, 10 h# “2.1.37 T | Jyik
EWOEE, M3 H RSD Jy 2. 14% , 2 WIS W AE
10 hiNFREPE R AT,

21,6 HEMIRAE KERREZH o6, %
“2.1.2" WUR A pR A R, R “2.1.37
TR i e oG R, MR RSD O 2.27% , #
AZOT ik B AT,

2.1.7 MAERIECRIRE HERRERCANZ
W6 0y, ¥ 100% 7KF-HE % i A% BEOShS W, F%
“2.1.27 WUR kil s A W, R 2. 1.37
TR 7 0 WO B AR LS B A [l 3 Sy
99.27% , RSD 4 0. 83% ,

2.2 EEFasEaE RAEZSEREET . U
A IMIE AR A R AR (X)), BOGE L
bR (A) #FHATRIE, 1575778 A=0.006 6X+0.598
(R*=0.994 3), £ 0~ 100 pg 70 B £k 1 6 &
RAF,

2.3 M MRRET 60 Hif, £k
(30~60 C, FHEI 1 :5) BilR, =EEK 3K,
B2 h, A 95% OB (CRHE 1 - 4), =ik
PEIK 3 WK, BR 2 h, HZSHUE, WAERHE, AR
WA, PABRENRRT, 3R, HbE, R
SRR, R,

2.4 BAEAREC B HUAL PR A9 25 B4 R A B 1
B2k, hug, WARUEW, 40% BEMRIH pH =,
Ve e B R IR AR 173, I 4 15 TeK ZEER
A, 4 CTRAFE®, 5000 r/min Z.0> 5 min,
WEEDTYE, #EREE, Wik, S,
2.5 FRARE

2.5.1 NaOH WAL B SRIBUREET70 <C,
PEHCRE] 1.5 h, WORHEE 20 ¢ 1, $REOREL 2 Ik,
IIINEEE 1% . 3% . 5% . 7% . 9% NaOH ¥ % B
Pitrm g m, 458K 1, mskal A, BEE
NaOH AR A EGE I, S & R 2 eH & s

FEMRR S, 7% WIkBIRRME, HZaFE, &
3% . 5% . 7% VR L R OKF

El1 NaOH B&#ERS BB BN
Fig.1 Effect of volume fraction of NaOH solution

on total polysaccharides content

2.5.2 #BUEE [EE NaOH #RAKRFIE 7% ,
PEHCRE] 1.5 h, WORHEE 20 ¢ 1, $REUREL 2 Ik,
Iy IFEEEAE 50, 60, 70, 80, 90 °C K HEIUXF Bk
TR, SR ILE 2, e, BEEGE R A
50~70 CHf, BHiGEEFmBE, HH 70~
90 °C I ST FAARG,  JHL R DR AT B Ay L 448 in isf T 4
2 WAL, IR Fizgh, MM
s, (Had i T T RE S BN, S
TEEIK, A% E, BEE 60, 70, 80 CAE M
o A R A,

E2 REEEXMEBHESENTMN
Fig.2 Effect of extraction temperature on

total polysaccharides content

2.5.3 REUATE]  [EE NaOH %R0 7% |
PEHUEE 70 °C, WoRHH 20 - 1, $EREURE2 Wk,
MEZEALE 0.5, 1, 1.5, 2, 2.5 h BEXF b &
AR, L5 ULIE 3, FUC AT, Rl A B R [A] A
K, SRS REIETARERENESE, H2.5h
IR B de R AE, L R AT R B I [R] ZE 4 A B T
T, R e S A T, ROk
BT RIEAC, A HE, 1.5, 2, 2.5 h fE
poL AT v S
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B3 REEESESENRN
Fig. 3 Effect of extraction time on total polysaccharides

content

2.5.4 WoRL  [EE NaOH BB 8 7% , 2
HUHE] 2.5 h, $REGERE 70 °C, $RBORE2 K, 4
WEEWRL 1021, 151,20 : 1, 25: 1,
30 : IR R A RS, SR UL 4, FRUL AT,
B 25 VBB LRGN, O e S S T R S BRI
P 20 1 RARIERRME, HIEF AR E T
FMATRIEIMBHRIR & 7857, PR AE K,
s BRI e, A B T2t (AW0E gk
LTt R, 2 MR BE S FEOLA KA A
B, RS R, SREFIE, &
FE10 0 1, 152 1, 20 = 1 VE AR L K,

B4 kst BES ERFM
Fig. 4 Effect of liquid-soild ratio on total

polysaccharides content

2.6 vk FEREFRIKAEEAM L, P NaOH
W EBUN B (A) REH ] (B) |, $EHUEE
(C). Wk (D) REmEHEE, S (V)
FPEM FE b5, SR Design-expert 13.0 #4411,
HZEAKFEWNFE T, GERINE2,

K H Design-Expert 13.0 #4%F % 2 $da #:47
BIA, 18R Y=34. 81+1. 494+0. 500 8B+3.57C—
0. 874 2D+0. 812 5AB-0. 187 5AC-1. 87AD-1.35BC+
0.525 0BD+0. 867 5CD-3. 824> -2. 83B*-4.65C* -
1.81D*, FHZ5Hil3e 3, stknl i, il p<0.01,
HAE®mERFME, KBTI P>0.05, F£RHE
3918

F1 MWEEERERKTE

Tab.1 Factors and levels for response surface method

KF-
W= -1 0
A NaOH IR AT 40/ % 3 5 7
B B (E]/h 1.5 2 2.5
C HRIBUREE/C 60 70 80
D WAL 10:1 15:1 20: 1

R2 MEEERTRER

Tab.2 Design and results for response surface method

sy 4 NOH IR BULRC - CHR L VR
B EU%  BFEl/h R/ C /%

1 3 1.5 70 15:1  25.68
2 7 1.5 70 15:1  27.15
3 3 2.5 70 15:1  25.97
4 7 2.5 70 15:1  30.69
5 5 2 60 10:1  26.93
6 5 2 80 10:1  30.74
7 5 2 60 20:1  22.66
8 5 2 80 20:1  29.94
9 3 2 70 10:1  26.72
10 7 2 70 10:1  32.34
11 3 2 70 20:1  30.01
12 7 2 70 20:1  28.17
13 5 1.5 60 15:1  21.93
14 5 2.5 60 15:1  25.41
15 5 1.5 80 15:1 32,19
16 5 2.5 80 15:1  30.27
17 3 2 60 15:1  20.67
18 7 2 60 15:1  25.03
19 3 2 80 15:1  29.36
20 7 2 80 15:1 32,97
21 5 1.5 70 10:1  32.34
22 5 2.5 70 10:1  31.60
23 5 1.5 70 20:1  29.02
24 5 2.5 70 20:1  30.38
25 5 2 70 15:1  35.16
26 5 2 70 15:1  33.82
27 5 2 70 15:1  35.26
28 5 2 70 15:1  33.96
29 5 2 70 15:1  35.85

LA RE A MHCRB R =0.951 8, R FR
B CV=4.26%, FIHBRLISEOLHEAE, 7THTF
WA, &R D, AD, BC A BEEW (P<
0.05), A, C. A*, B>, C*, D" AW EZm
(P<0.01); #HEFRMFEEKIK AN C>A>D>B,

AT TR R N < TR 51 P S S =0 =2
Wi B2 KN AD>BC>CD>AB>BD>AC

KJH Design-Expert 13. 0 #X {1 6f E e T2 K
NaOH B AR T3 %0 5. 52% , $2 U 73.49 °C
PERCHT ] 2. 01 h, OB 13.55 ¢ 1, BbES &N
35.75% , MRIGLIRERMERTITIE, FHABIE R NaOH
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Tab.3 Results for analysis of variance

RIE EBEFHM OAmME ¥ FAH P
A 434.02 14 31.00  19.74  <0.000 1
A 26. 82 1 26.82  17.07  0.0010
B 3.01 1 3.01 .92  0.1879
C 152. 94 1 152.94  97.36  <0.000 1
D 9.17 1 9.17 5.84  0.0299
AB 2.64 1 2.64 1.68  0.2158
AC 0.140 6 1 0.1406 0.0895 0.769 2
AD 13.91 1 13.91 8.8  0.0100
BC 7.29 1 7.29 4.64  0.049 1
BD 1.10 1 1.10  0.7019 0.4162
cD 3.01 1 3.01 .92 0.1879
A? 94.51 1 94.51  60.17  <0.000 1
B? 52.07 1 52.07  33.15  <0.000 1
C? 140. 23 1 140.23  89.27  <0.000 1
D? 21.15 1 21.15  13.47  0.0025
B2z 21.99 14 1.57 — —
AT 18. 88 10 1. 89 2.43 0.203 5
afii % 3.11 4 0.777 3 — —
RE 456.01 28 — — —

WRAR R 70 %00 5.52% , $EECHT ] 2 h, £ O
73 °C, WoRk 14 ¢ 1, % LR T 28T 5 SIS
RIS, AR S & il 32.95% , 5 Hii{E
35. 75% Hzil, FR B AR AT T E0 S brgiol
2.7 HABMAL 2,67 T F&mIL T AR ZE
W2 Wk, AIFUET, 40% BEERVE pH Z=rpdE, W4
ZRIFIRATRI 173, T4 £ 5 TooK OB 2 BETA TR
SECH 80% , TE 4 CFIRAFIE, 5 000 r/min 5
05 min, WUERDITE, #HEBEW, BHRTIRSHZ
Wi, &M 48 h, Wik T/, WHE LS ER
54.32% , HEFBRS RN 2.15%

2.8 5 4EAT ConA ¥ -FAT ta he 54 69 1R P AE R AT 52
2.8.1 ZHEXTIER A Em RS 10%
FBS, 1% ITS ARG FRILHAA 7] . 40 ng/mL HiFE
KIAERRSNIY DMEM/F-12 353335 DL 80% 1 25 JiF
Rigd AMLI12 4HAE 24 1018, B F 37 €. 5% CO,
B, BOSBUER A, DL 3 000/ L% B %

TE: A, B, C. D, Y5508 NaOH SRR, SRR ] SRIGERBE, WOR L, B & i, /Ko, Z2dh =4kl s,

B 5 &K REE

Fig.5 Response surface plots for various factors
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FITE 96 FLA o P A0 M 1 2 fh A [i) B k88
(0.0156, 0.031 3, 0.062 5, 0.125, 0.25, 0.5,
1 mg/mL) ZHE24 h, KMEEMUOGHTEEA 7
PEFEFS, Wi HAE 1, 0.5, 0.25, 0.125 mg/mL F
AR (P<0.05), LI 6A,

T SXEA L, " P<0.05,™ P<0.01; ‘5 ConA 41 H.& ¥ P<
0. 05, P<0.01,
E6 HEZTZESHEX ConA FEIFMMRGHRIPER

Fig. 6 Protective effects of polysaccharides from D.

tanguticum against ConA-induced hepatocyte injury

2.8.2  JF 4 AR A0 B R A YT O A K
AMLI2 40, DL 1.0x10°/FL%5 B /0 T 96 fL MRk
i, B4l 100 pL, EF CO, HFEFATIEE 12 h,
S AN TR FRE M B (0, 5. 10, 15, 20, 25,
30, 35, 40 pg/mL) ConA Hi# 24 h, %53 LK
6B, FHULATHI, ZAHMIAAIERRIE ConA T ik B4y
T 28 T REAG, R BB R T T, S A E R
10 pg/mL,

2.8.3 ZHEXT ConA GBI 2 UK 4L
AR AMLI2 4006, LA 1. 0x10* 4>/ FLS M T
96 fLMH, 4fL 100 pL, & T CO, HFHM T
12 h, XIARMAANEG SN EEERE, 8T
CO, B3B38 24 h; ConA 4R HIA S 2B
TR, BT CO, WM T E5E 3 h Ja gl
Bl O E 22 2045 0 A K [R) T v R
(0.0156, 0.031 3, 0.0625, 0.125, 0.25. 0.5,
1 mg/mL) ZWT#Hi3h, PAConA (10 wg/mL) K
W24 h JEWCAEM, Z5RDLE 6C, HBLEIN, 4
A7 IS M 28 T R B i T, R
W, 761, 0.5, 0.25 mg/mL FHEBE (P<
0.05)

3920

2.8.4  HUMUAFETE FAGI ARSI RIS, R4S
LR AA 10 wL CCK-8, ¥ 2 h, fEEEHRIX BT
450 nm WA E WERE

2.8.5 40 M I35 W LDH, AST. ALT /K #
M BOSECAE R AMLI2 4008, DL 5Sx10'/fL%
HAT 24 AL¥EFEAR T, &RFL 500 pL, #T CO, #;
FEPIHE 12 h, S RIEFH (EFHEFRAME) .
ConA 4 (10 pg/mL ConA) ., HEHFH 2L (10
pg/mL ConA+1 mg/mL Z#% . 10 wg/mL ConA+0.5
mg/mL Z | 10 wg/mL ConA+0. 25 mg/mL ZH#) ,
T 24 h, WHEME LE®RE 1.5 mL EP &,
4 000 t/min #.0 5 min, MEIHA 1.5 mL EP 45
e, SRR R S Al ALT, AST, LDH 7K,
dER UL 7, mub Al A, SR Fb#E, ConA 4
i & LDH K-V Thm (P<0.01), TMZHET
HUGREAK (P<0.05); ConA ZH 40 35 W AST,
ALT /K& TRHRE (P<0.01) , T 24+ U5 [
ik (P<0.05),

. SXFERALHLEL, ™ P<0.01; 5 ConA 41HEEL,*P <0.05, #P<0.01,

B7 HESZ=ZWEIMAELER LDH, AST, ALT Kk F
sbA

Fig. 7 Effects of polysaccharides from D. tanguticum on
LDH, AST and ALT levels in cell supernatant

2.8.6 ZWEXFAMMT-AEmE & “2.8.57
TR 7R AL AR 24 h S, WERBE IR, PBS 2%
MR BERE 3 K, EFLINA 200 pL Hoechst 33258 ¢
WO 2B R AMRZ, BT Co, R
HOEEIFE 30 min, WYL, A PBS b
PR 2 Ik, FEDOG RS F XTI S AT 0
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g%, SRR 8, HHULAIA, IR H AN (OO
EHRE, RV MEAZLMIEH ; ConA 414011
P i O SOR LR AN A, 20T PG Sl
aanfpb, R E T

B8 HES=SWEFAMBTHZM (x100)
Fig. 8 Effect of polysaccharides from D. fanguticum
on hepatocyte apoptosis ( x100)

2.8.7  ZMEXF I A0 M R R B EL A S ) 4%
“2.8.5" WURJFLALERANML, T 24 h J5 W BRES
W, PBS VE¥ 2k, BALIIA 200 pL JC-1 J 64
TAEW, BHEIRS, BT 37 C. 5% CO, 5
HREEFEE 20 min, FAEE 1 2 4 LGB (.22
P (5x) PER Ix TAEW, vk LW, BEss

JEW YW, TR (4 C) ROl (1x)
PRI 2 K, ST RITEDOL BB TSR, 45

ULE 9, MUt nIl, SR A, ConA 414
I i T AR G R R 1S S ) e o |
JC-1 RELLRMIE XAEAE, JOIE A SR (R 3L i v
TERREY, BRGR R i A 2 F#IK; 5 ConA
H A, BT UR IR GUOEHEsR M4k (5t
W, K JC-1 RELIR AL N RE LRk
FF, BRI R E, BN 2T BE
I PE LR A SRR TR AR R

B9 HESZSEXNTHAMENEERAMANZNE (x100)

Fig. 9 Effect of polysaccharides from D. tanguticum on mitochondrial membrane potential in hepatocytes ( x100)

3 g

EH B RBEME IR kAt b, A=z 40
FOANM, GRRE AN ML nT B T, WO A
LRI | A G i 7 25 4 L ) R R AR IR T RIS
35h, AR TR R FT RE R F B SRR R R A
RIBM R R W AR, NIRRT &R,

v 40 A TSR T 32 A0S R B MR AR A0 i
PAT, TR 2 BRI 5 R IR T
ARSI T ConA 5 B AN B Y, &
WHHE 2 W fedf AMLI2 0345, ROX AT
PO EA G VR, AL AT RE b B A 5 4
$E, 739k, Hoechst Yottt in, HH % 20 vl ik
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