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FHZRAT MR AR 0 A 2 IR R
240 i X 2 A P A R 2 RO SR AR A S T Bk Y A
AL FERRZRA TR AR b, I T A A
IECIR A, I B e I 240 i 23 A L B8 3 TR 1,
X JEAE B BN R (BT S O A M S5 4
AL RRZ T AR, I ZaR AT R e,
JITLA, 48 ik N B R 2R PR A SR RE T, R ik
WIERSE, SRy 7 Il 2B ATV AL Y R B —.

BT A IR AR A A, HEEA
[70 7 M K e 7 A 2 SRR B U 0T 58 o 440 5 1
105 2R G i PO N EIR (K 156 3:VE7/ RO R AR G YA
ARUBE B 40 ) BE 4P Bt 48 BE T RS2 WAL EEA T LSS A
T ETEVEAS BUA MR O B9 A= W) D Rl e, by
AP AR BB 58 BE I HOTRBETT R LR 5 A S b b
NN thle /0l IS =0

1 bR IGik

1.1k

DMEM/F-125557 56 Jia2F U351 H Gibco A H]. A
JICE AR - Merck/A 7. 30%id L S8 A Millipore
3] RNASRBGAF & RNAGEF SR & Yeklik
56 E EPCRIAH] £ [ QTAGEN/Z H]. PRDX5(perox-
iredoxin 5)Fif&. SODI(superoxide dismutase 1)Hi{A.
SOD2#i/A . B-ActinffifR . BT F ALY BARIC
Prfe —hr. B A ALY EE bR IC B SE BT RR Pt A
Abcam/A ). FLIR I A lF(lactate dehydrogenase, LDH)
R & ECLALZ &Gl iA77 &4 F Thermo  Fisher
NI

1.2 4Rk fC S AR B g U X

4T AL B B B A AC 0 A 280 T S AR AT (Ly -
cium barbarum L.), A" (FE)A BRA R L. 7E
MRS I AT KRB BT FH M AR 5 T B [
A A X A T B(105°26'~106°7E, 37°9'~37°50'N);
SR AAC FE B T A AR B IR TR 4 B R IR
X PRRIERI S B IR EL(81°46'~83°51'E, 44°00'~
45°10'N); T M AC HRE B T P MO AC AR SR U5 T 75 it
A TR DY ST RO FLIG M (96°15'~98°15'E,  36°55'~
38°22'N).

TERMADKIEY) . FHEMALKIEY) . Bkl
PYRPOT: 2.5 kgL THRIEVRG, FE40°CRYTEIK

HIL15 min, 20061 h, 2L UE TR 25 AR FRACE I,
G IFPIR TR, W4 221.25 kg.

HIACBEIR (L HS: CN110840964A[P].2020-02-28):
FRE AL TR, B I ICEMIARCEHOR, KBRi
FORE, K PRI O AL B, Sl i JCHUIR S, Wi g
WOE A MU B, SRk, RS, BBk
TERAT R MACHERR. 7™ i i 7 R MRS A R
A7 B F AL

1.3 ks gR

HBAECSTBL/6T i F /N (A J5 1~4 d)# 85 H R
AL, /N0y B BRI T I K i A, BYRE IS 4%
FIEOLEP, IMA3%ANEA, 37°CKIFHEL
20 min, 4°C 1000 r/min#.[>5 min. 3 L3, IMA—E &
R R i B A S P RIS IR LA, 24 b ¥, HIs
B3 A LRI FEIE, 7~10 dJ5 BEREH AL E AR TR
& LA T 2252 5.

1.4  LDHZELNME ARSI

Bl F27~10 AR BOIRA RN, LL1x10YFLRgE
JEHFPTFO6FLAR, 24 hig il iE 5= 5 Uik 1, 1K
H A [R] e B2 i g AL $2 B 8 (R 400 pmol/Last 4
fEER TR 24 h, FAL I E B R FR I B H 96 LR,
TS50 S U B B e B A LDHIR A SO AR, =i
WG E 30 min, MIALIER NG, BRI E
490 2680 nmAb IR, SCEGH & 31K,

1.5 5

W85 T~10 AR R A IRAN,  LA3x10°ALIY %
JEERN T 6L, 24 hE IR T AR LI 7. Ik
H, WREGER IR BB, LIRS B T id R
SR TR D).

1.6 S E HPCR(q-PCR)K I

Ke377~10 dJE RS FAIN, RA3x10°/4LI%E
JEHEFN T 6L, 24 WS BRI i i Ky 7R YUkt 7%,
H 351 LA B K500 pg/mLiK) A [RIAAC SR AL B2 h
J&i, R AR 500 pug/mLAGHIFT R 22400 pmol/L
AL AR IR LR 6 h. B R 28 R 5 M (phos-
phate buffered saline, PBS)#H{E2UK )5, MIAZLfE 5 &
Heanp, HERNASRBGRF & HEBUERNA, $5M16E
FETHREIRNAZIEE S¥ ), 5% f515cDNA. PCRIX
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Table 1 Treatment details in different groups

F2 SIMEERFT
Table 2 Primer sequences used for g-PCR

il SOty
pOpiRAE TeAE A b3
NX 4 JIAS00 pg/mLT ZARACLAKHEY)
QH# JIAS00 pg/mL7FEAAC KIS
XI4H JAS00 png/mLBTFEHIAT K34
LBP 4 HIA500 pg/mLAHIAT AR Ik
H,0,%H JIA400 pmol/Lit E LA
500 pg/mL T EHALKIRY UL EE 2 b /5,
NX+H,0,4 A A400 pmol/Li AL 4L
500 pg/mL i EMIAL/K IR L HE 2 h 5,
QH+H,0,4 HA400 pmol/Lit A fL 4.
500 pg/mLFT ALK IRY) AL BE 2 h /5,
XFH04 I A400 pmol/Lit L4,
500 pg/mLAIFCHEAKTRALE 2 h 5,
LBP+H,0,41 JLA400 pmol/Lid ik 40

LW K JHStep One Plus Real-Time PCR ZH%i(Applied
Biosystems) 1 79¢ A, LAB-actinh NZ:, J3il)
#iSOD1. SOD2. Nrf-2. HO-1. PRDXS5.,
PRDX6. IL-1B. IL-10. NLRP35 ¥y, BAKS | H)F51) W,
2. RWESME N 95°CTHIAEYELO min, 95°C7EME1S s,
60°CIE K FEMIT min, JL40MEFR. SCHRIEEIUK, K
R HAAC T A TS #T

1.7 Western blot il

258 LR T 124 hE SIS 44 B8 H, BCA
(bicinchoninic acid)f FHAR GIHAEA S &, H&
12% SDS/FES Iy B H, il ik 2 PVDF
fE. 5% AR IR B hiE, 4°CH¥ & B-actin(mouse anti-
mouse, Abcam). PRDX5(rabbit anti-mouse, Abcam).
SODI1(rabbit anti-mouse, Abcam)f2SOD2(rabbit anti-
mouse, Abcam)PiiRd R, K H = RIEE ML HRP
(horseradish peroxidase)bric i — Pt (B AW B A,
ECL(electrochemiluminescence)ft27 & Y2 6 I AH G 25
FI2k. BERSSUS 0 RGE B 1454, i FImage J
A3 H 25 IR BEAEL, LA H 8 115 W2 B-actinf HU{E
ERME AR R R, S ERE 3R, A E MR
E2.

1.8 il #abr

Bl R FGraphPad Prism  8.04¢ - F HEA AL .
R D6 b5 22 20 1] LU R B IR 28 T 2240 T A T e 12
Qb3 (One way ANOVA). P<0.05IN A A G245,
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5-GTGACGTTGACATCCGTAAAGA-3’
3-GCCGGACTCATCGTACTCC-5'

5'-AACCAGTTGTGTTGTCAGGAC-3'
3'-CCACCATGTTTCTTAGAGTGAGG-5'

5'-CAGACCTGCCTTACGACTATGG-3'
3'-CTCGGTGGCGTTGAGATTGTT-5'

5'-TAGATGACCATGAGTCGCTTGC-3'
3-GCCAAACTTGCTCCATGTCC-5'

5'-GATAGAGCGCAACAAGCAGAA-3'
3'-CAGTGAGGCCCATACCAGAAG-5'

5-GGCTGTTCTAAGACCCACCTG-3'
3-GGAGCCGAACCTTGCCTTC-5'

5'-CGCCAGAGTTTGCCAAGAG-3'
3-TCCGTGGGTGTTTCACCATTG-5'

5'-CTGTGACTCATGGGATGATGATG-3’
3'-CGGAGCCTGTAGTGCAGTTG-5'

5'-CTTACTGACTGGCATGAGGATCA-3’
3'-GCAGCTCTAGGAGCATGTGG-5'

5'-ATTACCCGCCCGAGAAAGG-3’
3-TCGCAGCAAAGATCCACACAG-5'

P4 GenBank 5

B-actin ~ NM_007393
SOD1  NM_011434
SOD2  NM_013671

Nrf2 NM_010902
HO-1 NM_010442

PRDX5 NM_012021

PRDX6 NM_ 007453

IL-13 NM_008361

IL-10 NM_010548

NLRP3 NM_145827

2 R

2.1 APk B AR A 76 Pk am

DA B 240 B b 23 i AR B2 4100 300
500, 1000, 1500. 2000 pg/mLAY T E HIFL K24
(NX). ALK EEYI(XT) . Mifd 24 Ik(LBP), LDH
K255 R, S5XTRAIA L, 4541 LDH/KF-ICHH 3
fn. Wi100. 300, 500, 1000, 1500. 2000 pg/mLi%7E
T MAC S U (QH) ZE AR e T i M v, LDHAK P4
AR B A B R E R THE (), s T B itk 4
Y. HraEAC KB SRS Z 4 BRTE 100~2000 pg/mL
YO[Bl 9 35 B S A M R, I A AL K B ) 1
100~2000 pg/mL 3 il A A St A e ot 240 AT — 2 1) 2
PEVER].

2.2 4fivFkl R R SRR AT AU A
REAFIE 0

AT ST, K500 pg/mL A 4R M AL H2 H
Py 3k 5 JEA S S AN M AT 2 h ) BAL BR S, A& A
400 pmol/LAY it AL E 500 pg/mL kAL FEBU A1
TR ME2PR, A SRS, TR o 4 i
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LDH Assay-brain mixed glial cells
= Control == NX = QH == XJ =3 LBP
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W41, * P<0.05, ** P<0.01

Figure 1 (Color online) Cell viability of the brain mixed glial cells
after treatment of LBE with different concentrations. Compared to the
control group, * P<0.05, ** P<0.01
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Figure 2 (Color online) Cell viability of brain mixed glial cells after
treatment with 500 pg/mL LBE and 400 umol/L H,0,. Compared to the
control group, *** P<0.001, **** P<0.0001

LDHF OB L] 3. A 2 Bl ik Fot sk 2
F i D5 AGE B 4 L L DHR A5 4R S 4 W S R,
7 ARG 2Bl IO 4 A 5 R 20 7 MR AT ]
WA RCE AR, T A KR . AL K B
Yy, B il KSR YR AL S A LDH RS R JE ]
BAE(E2).

23 4RPFIRC IR AU A ST A A G
EESLY SRR

mE3@FTR, MAREAEE, TEMRLKEY
ZH . ETIE IR K S A N -2 5L PR Bk Kk T et 48 Ak
SHAEFTE. MATE. HiEF. Bt Ky .
MAC 2288 IR A 2H 59 P B HO- 1(&13 (b)) P 63k /K - 14
BRI, (AR R4 TC B 22 5, W AL SR

BT MAARIAFCIZEY, HO-1%35 K -84 Fr i
i, B A A TE B E T2

K3 (c), (d) WA ALY ALEESOD 1 HISOD2K 15
IKF, ARMHIACZLAISOD1. SOD2# N} HRZH Fih 7K -4
P EIFHATC R E 2R, AR AL G 2
ZHSODIFRIAK T+, (HAALBP+H,0,41 B E 5.
HEAC R T T B ALK . SRR KR
LBPZH 21 1 ) SOD2BE K FRak /K V- AT T, T8 st Ay
IR THLIIE A R .

K13(e), (f)PRDX5 M PRDX6HE: K FE kK. Hir
PRDXSEAHUEAL . il S e 40 N SR AE
FI, PRDX6 1 58 4 48 AL SRR, {33720 i 052 4
PeRE Rt 7 EAL SR AR, T E ARk
. FEHIALKEEY) . LBPRE i B4 B PRDX S I 5t
HZRIBIKT-. H ALK St A Ak S 4 L R4
B PRDX6HY LR Fe ik /K, (HIC i k2 5.

2.4 ARERSREICIR DA R T S NE A SE A

LRI

WE4, ImA4RRIRCIS, T 2AMALKEEY . A
FEKEEY). LBPZHAYNLRP3 AR 46 40 M B F-IL- 1 BAY 5L
N RSt A a4 M B3 BT, e e s
FIBPIRE T, TEMACKIEY) . FHiEHAE K
LBPZH T 4 4 A K FIL- 1089 3 K e kK g AL A
A PR R E TG B e 22 5

2.5 4k SRR AR AN b AL PRD-
X5. SOD1SOD2E [AFEk K P800

LN 5t Western blotZh 7w, Sid AL S LL,
AP U SOD 1 K [ 3835 /K- JC ik 351 22 5. LBP
PR T i AL SR T PRDXS 2L, H S5 E LA
MM B EE S, Fr, i E b ERig s, 7E
Mifd . FEMAD . BrsmAAC KR Y SOD2 ik 1 5%
SRR U s, ECE E 2R, MLBPN B3
HifE 3 T SOD2fZEIA.

3 g

WACVE MR E e g 2y, BAEATFE . 256
HHEBVER. 298 EoR, Mfc AT 2R 258
H, BEEeR. HEEAmRE. JrEf. dibb
T AR (st A 2B ATV AR e T
G SRR A AT A 2 AR S AR G, IR R R R
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B3 (45 RO )4 Rk AT B R AR S 4 e ot SR A SR T DR Qe SR A I IR ek AT HRAR. (a, b) TR BTN -2 S HO- 13K
FIRKF (e, d) BRI TANME SOD1 K SOD2FEH F kK- (e, ) SRR FIANA PRDXS & PRDX6 FEHFik/KF. **+ P<0.01, *** P<0.001,

*rkk P<0.0001

Figure 3 (Color online) Gene expression level of brained mixed glial cells with the treatment of LBEs or co-treatment of LBEs and H,0,. (a, b) Gene
expression level of Nrf-2 and HO-1. (c, d) Gene expression level of SODI and SOD?2. (e, f) Gene expression level of PRDXS5 and PRDX6. ** P<0.01,

*** P<0.001, **** P<0.0001

ARG . NFRBEETL, SEozoerET ", AR
L TN ) M AC R o TR e 55 2 e A ek AR PR A
IR A e . PUARCIE R AR 87K DL &
PRAEAH TR Rk AR B, 1 EORIE Y 7 B A AL
IREEW) KA IR BAT AR b A kR . A T
HABIFRHIFCEER, R MRS AR X 20 B o S
AR/, BUR MR

Nrf-2/HO- Lt 1% A 4 b S A0 0 33 B . 78
FALRAITE LT, Nrf-25Keap 1 4355, 17 B HONrf-25%
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FSOD 1AM T4, MiSOD2 = Ffv TR ARG
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Figure 4 (Color online) Gene expression level of brained mixed glial cells with the treatment of LBEs or co-treatment of LBEs and H,0,. (a) Gene
expression level of NLRP3; (b) gene expression level of /L-1f; (c) gene expression level of /L-10. * P<0.05, ** P<0.01, *** P<(.001

SR, A B AT PR S P A B B 4
FH. B9 R0, RN IEYESOD, A A SR S8 H A Ak
W AR eI, MIRCL 254 IR T
HAEN AL it AL R L, SODIFER kK-
I, (A HRALBPAA B E M2 5. miXtSOD1AY &
PR, ARPHIACIRY T 415 X RELH AR L350 8 22
SR, THE . ML KIEY . LBPAA 254 5% I
HAH ELSOD2IEH FRh K TH iR, FEad SR AL S 7%
T, TEMIKEY . LBPIAIT AR A kA 4
SOD2FIEHNFEAKF-THR, HH TR EEZES. HAE
LBPiRYTALH, SOD2E YR A s A AL S A I 2
Fhn, AR HIFCRE K AT AEE i $2 5 SOD2.2K 4 1Y A i
Mo AL SRR S B AT A AR A L

RS, T ERAACKIEY) . ALK . LBPA]
R o A AL PRD XS 0 3 Rl 636 K F, (B AE
FEHFRBKFELARA BEEES. it T
PRDX6SEH ) ZIR K, (BT B 222 5

XA RIMIAC 5 9 i AH S FE PR ek (R HL g, 72T
HHIFCARY) . ML KIERY . LBPA T, REIK

AN BT R I FIL- 1089 ik 494 prdd s, WA,
NLRP3 5 {E 48 40 Ml P4 F-IL- 1 PRy FE F ikt 3%
B4R, LT EAAC K . FHIEMIAC KRS . LBP
A LTS TS O A B P G SN . TR A K B
BIEPUR A A FIL-1009 63k B AL T H AL 3 Pk AL 42
By, (HHENLRP3. IL-1BAYFR NG WL T T 2 Mt
KR IR AR AILBPAL. X 1) L3 SE kAT
KBS I T 240 M ) B R AL R AR VR FH R R 5
KRR AT AT /K $24) S LBP, {HHXT 50058 R G0 o]
PR IR B A3 R AL /.

T 2t B RPSS 2R PE Kooy B 24, BRAT Y
Hh 24 o DA L e R 25 A HE T R AT
AT G 8 1 I AT B B %o T AR A e J5 4 e 24 7 75
AbFE i Je o AR i A ST I R ECIR A R TR
T, PEANASTR] = i S AS [R]3R O 2 F AT X 41 B Bt 42
b BLRBEIIRIEI. S5a B 2a TR b2y
AR EYI LA, AHFST AR 28 R G0 0 T 4m
Jit A b A A AR R, RSN 7= b R B 2 M)
FOF P2 EAE L, X200 o o 5 LA A 2 1 DG Bk
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Effects of Goji with different origins or different extraction
methods on primary mixed glial cells
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This article is to investigate the effect of wolfberry from different origins and extraction methods on mice primary brain
glial cells and the antioxidant and anti-inflammatory effects of different Lycium barbarum extract on brain glial cells under
oxidative stress.

Primary mice brain glial cells were collected from the cerebral cortex of the newborn C57BL/6J mice and cultured for 10
to 14 d. After pre-treating Lycium barbarum extracts (LBE) with different origins and extraction methods for 2 h,
400 pmol/L hydrogen peroxide (H,0,) was treated to the primary mixed glial cells to establish an in vitro oxidative stress
model. 4 kinds of LBEs at the dose of 500 ug/mL were treated to the cells for 6 and 24 h. After 6 h of intervention with
LBEs, gene expression levels of anti-oxidative and inflammatory-related genes were detected in primary brain glial cells
using quantitative PCR. After 24 h of LBEs intervention, the levels of lactate dehydrogenase (LDH) in the cell supernatant
were detected using LDH assay kit, while the protein expression levels of PRDXS, SOD1, and SOD2 of each group were
detected using Western blot assay.

The results showed that, compared to the control group, the LDH release levels of mixed glial cells treated with 100 to
2000 pg/mL Ningxia LBE (NX), Xinjiang LBE (XJ), and Lycium barbarum polysaccharide-glycoprotein (LBP) did not
increase significantly whereas the LDH level of cells treated with Qinghai LBE (QH) was significantly increased at the
dose of 100 pg/mL. Under the challenge of H,0,, the cell viability of the LBP+H,0, group was significantly higher
compared to the H,0, group, whereas there was no statistical difference in cell viability between the H,0, group and the
other 3 LBE+H,0, groups. Compared to the H,O, group, the Nrf-2 gene expression level of NX+H,O, group and XJ+H,0,
group was significantly increased. The gene expression level of SOD1 of the LBP+H,0, group was significantly increased.
Also, the PRDXS5 gene expression levels of NX+H,0,, QH+H,0,, and LBP+H,0, groups were significantly increased.
The expression level of SOD2 protein in the LBP+H,0, group was significantly increased. Gene expressions of
inflammatory-related factors were significantly increased in NX+H,0,, QH+H,0,, and LBP+H,0, treatment groups.

The results indicate that 4 kinds of Lycium barbarum extracts show anti-oxidative and anti-inflammatory capacity under
oxidative stress. LBP and Ningxia LBE, which are both originated from Ningxia, have better antioxidant effects among
these 4 kinds of LBEs. However, at the same time, LBP and Ningxia LBE may activate the cellular immune response.
Although Xinjiang LBE has a relatively weaker antioxidant capacity than Ningxia-derived Lycium barbarum extract, it has
a milder effect without alerting the cellular immune response. This study compared the bioactivity of Lycium barbarum
extracts with different origins and extraction methods. It may provide a fast in vitro evaluation way for the biosafety and the
bio-effectiveness of traditional Chinese medicine.

Lycium barbarum, mouse primary brain glial cells, antioxidant, inflammation

doi: 10.1360/TB-2020-1323

384


https://doi.org/10.1360/TB-2020-1323

	不同产地或提取工艺枸杞对原代胶质细胞抗氧化及抗炎作用的影响
	1�� 材料及方法
	1.1�� 材料
	1.2�� 4种枸杞提取物来源及提取方式
	1.3�� 原代细胞培养
	1.4�� LDH法细胞毒性检测
	1.5�� 分组
	1.6�� 实时荧光定量PCR(q-PCR)检测
	1.7�� Western blot 检测
	1.8�� 统计学分析

	2�� 结果
	2.1�� 不同浓度的枸杞对原代胶质细胞活性的影响
	2.2�� 4种枸杞提取物对过氧化氢刺激下原代胶质细�胞存活率的影响
	2.3�� 4种枸杞提取物对原代胶质细胞抗氧化相关基因表达水平的影响
	2.4�� 4种枸杞提取物对原代胶质细胞炎症相关基因表达水平的影响
	2.5�� 4种枸杞提取物对原代胶质细胞抗氧化酶PRDX5、SOD1及SOD2蛋白表达水平的影响

	3�� 讨论
	4�� 结论


