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H ERERDE ARG T, FFRAMNE S4 (Lipopolysaccharide, LPS) # $49 /i f taft (BV-2)
FER S EGAE R o KA & AR A C i B AN KRB F Rk, FREARTE, CAAF E. €& B, ©F
AT C. BAAFANESE, USHRSSEN PN, ARGHERERL, AFeE, FREEAAERET
¥, A¥EFeEAE B ZAKREESEE, T ERAR, RARXHH RAGHEIYE, & 6 #HRn
ATRMEF ST EE. BEREFONLE L EMIEHER, CCK-8 FME XA F SRRt BV2 mie 4 & 68
%9k ; ELISA k4 tm i35 5k L& i F TNF-a. IL-6. IL-15 69#553 K F; Western blot %4 ) TLR4, MYDS8S.
P65, INOS. COX-2, IL-18& et kAa T, R AW, AHeFMARiGHE KRG KBERAZF (P<
0.05) ®m, KpHl RAGIE ITZ: KipE5AREBILA 1:3, ZAH 25min, 75 C#F. XFHH P 6 AR b
THEAES G TARAE S, RARRYM LPSHF B2 @B LA TR LGEPER. 5EFHRBAE
tb 3, LPS 4 TNF-a. IL-18. IL-6 89 % it 3% EHA (P <0.001) , 5 LPS 4, & M4 53 T4 % TNF-«
(P<0.05) . IL-18 (P<0.05, P<0.001) . IL-6 (P<0.05, P<0.001) #3#%7%. Western blot £ £ =, 5 LPS %41t
5, A A ST L F 4 LPS i F 4 TLRAMYDSS/NF-«B 12 5 il % 69 % 7%, & TLR4 (P<0.01) .
MYDS88 (P<0.01, P<0.05) . P65 (P<0.01) . INOS (P<0.05) . COX-2 (P<0.05, P<0.001) . IL-18 (P<
0.001) ZH&EREZ., KREWKHH R T LRERE, B2 TH; KA H T A L4 TLRAYMYDSS/NF-
kB fZ 58, mIERIERFEZL,
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Abstract: To optimize the processing technology of Gastrodia elata by water in which millet had been cooked and
investigate the effects of LPS-induced microglia (BV2) inflammatory responses. Determination of gastrodin, p-
hydroxybenzyl alcohol, parishin A, parishin B, parishin C, parishin E in the extract of Gastrodia elata by high-performance
liquid chromatography (HPLC), and the content of six components were used as evaluation index, the volume ratio of water
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in which millet had been cooked to water, cooking time and drying temperature were selected as single factor variables. The
designation of orthogonal test was based on single factor on three indicators, then optimization of the preparation
technology. Comparison of the content of six components in different processed product. The neuroinflammatory cell
model was induced by LPS and the cell viability was evaluated after treatment with the extract of processed products by a
Cell Counting kit 8 (CCK-8) assay. The levels of TNF-a, IL-6, IL-1p in the cell culture medium were measured with ELISA
kits. The protein expressions of TLR4, MYDS88, P65, INOS, COX-2, IL-14 in LPS-induced BV2 cells were detected by
Western blot. The results showed that the cooking time and the volume ratio of water in which millet had been cooked to
water had a significant effect on the test results. The water in which millet had been cooked of Gastrodia elata processing
technology: The ratio of the volume water in which millet had been cooked to water was 1:3, the boiling time was 25 min
and the temperature of drying was 75 °C. The comprehensive score of the six components in processing with water in which
millet had been cooked products was higher than that of steamed products. The extract of Gastrodia elata had exhibited
varying degrees of protective activity on LPS-induced BV2 cells. The results showed that the secretion of TNF-a, IL-6, IL-
1 was significantly increased in BV2 microglial cells induced by LPS compared with the normal control group (P<0.001).
Compared with the LPS group, the two extract of Gastrodia elata significantly decreased the expression level of TNF-a
(P<0.05), IL-6 (P<0.05, P<0.001), IL-1$ (P<0.05, P<0.001) in LPS-induced BV2 microglial cells. The result of Western
blot showed that PZH significantly inhibited the LPS-induced TLR4/MYD88/NF-«B signaling pathway activation, and
decreased the protein expressions of TLR4 (P<0.01), MYDS88 (P<0.01, P<0.05), P65 (P<0.01), INOS (P<0.05), COX-2
(P<0.05, P<0.001), IL-1$ (P<0.001). The optimized processing technique is simple, stable and feasible. The mechanism of
processed drugs of Gastrodia elata may reduce inflammatory factor expression by inhibiting the TLR4/MYD88/NF-xB

signaling pathway.

Key words: Gastrodia elata; processed with millet soup; orthogonal design method; neuroinflammation
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WS OISR L A 5 o= U A SR A I
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BRI 25 I R BRI T & B e . LAUIR
ZWHF S/ INE R AN (BV2) N7 8 4 SO NE AT AR AR,
FEAG T RIR . 75 PR & S il sl 2
SE LML S PE SN, F i — 24T HAE AL, LI
SR RIBR AR N A P SR R A AR
1 MRI5RE
1.1 MRIS{ER

KIFRZ5RF W A &R LT, 28 E U=
W R L RBAEY KK (Gastrodia elata Bl.) 1Tk
ZE(HIES 20220926); /BN TRAIAL(BV2) T H
H ERA B AT MR R Y ThE R
A 2R E AP IERE s KIRER . AR AL BRI
B. BAIFRT C. BAIZRT E IR AR
BBRAF]; feZbE  Sigma 23w]); DMEM/F12  Grand
Island Biological 2\ &l ; I 2F fi.7E  Viva Cell 23 7] ;
TLR4. B-Actin, MYD88, COX-2. NF-«B p65. m-
IgGkBP-HRP Santa-Cruz Z37l; INOS  Abcam 2\F];
B 5 KA F]; TNF-a, IL-6, IL-18 i at#E
A TARUIE T . WilsE 321 Fisher 23 wl;
ZiE destie T A BRITELA Al AR Atk

LC-20AT fi380AH G DAD & llgs 5
(DA BR2S F] s XSelect HSS T3 (4§54 (4.6 mmx
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250 mm, 5 um) K [E Waters 2 Al ; T 4087 KF
(4522 —) Fi-+ Mettler Toledo 2 7] ; Chemi-
Scope 5300 fb¥ AR R G I EFHR#AL
#5: 3111 U FRFA . 1300 AR e 44E . X1 Bl
1510 fifFFR1Y 2 [E Thermo Fisher Scientific 2\ ] .
1.2 WHE

1.2.1 FESLAHIE

1.2.1.1 Kzngdilg MR SCHk [25] il K2k &
6, SRA/INKS KRB R E LA 1:3, 206, Kk iaT
3 minCKICHC), Sk, oAt vk, Kz o

1.2.1.2 KM H R R dil s BUR—HE R /NAE
T BB B R R T 15 (30+5) g, %5 . K
TR B B R BR T s 45 FH o

1.2.1.3 ZEHIRMRI A BUR—HER I/ NMHIT 1
R RMRIE TR T8 (30+5) g, 284K (30 min), VI A,
TR

1.22 sl BUsa sl SR G 40 H
1), FEREFREL 2.0 g, ZHACH EI 25 8092020 PRI
ARSI A A T R A

1.2.3 XIREERAHIE  EERBEAERT E. R
PREE . XPFRILRH L AR C. EAERT BL B
FIRRE A XTI S B, 3% SN /K W, Ik
Jo B R YRl 3.2100. 3.2301., 3.2422, 3.2802.
3.2908. 3.3240 mg/mL M. BGE &=, RS2

1 mL F145 %1% 0.8025. 0.1615. 0.1621. 0.1640.

0.1645. 0.1662 mg/mL MW, BIF5:.

1.2.4 {Oi%44F RJH Waters XSelect HSS T3 {fji%
(4.6 mmx>250 mm, 5 um); L ZHE(A)/0.1% WBilR
W (B) AL s A, B BEBENG, BARRF I UL 1, K
MK 220 nm, FEE 1 mL-min™, 495 30 °C, AL
AFR 10 pl.

K1 RV

Table 1 Gradient elution programs
A 1A] (min) TBIHA(%) TBIAHB(%)
0.01~5 1~1 99~99
5~8 1~5 99~95
8~13 5~5 95~95
13~28 5~12 95~88
28~30 12~12 88~88
30~35 12~17.5 88~82.5
35~50 17.5~17.5 82.5~82.5

1.2.5 FAEIZRSCES

1.2.5.1 Kz 5K BUOR/INHET A8 K R
IHBETH(30+5) g, K H/KIBGWAENR, BB ST
B 20 min, THRIR BT E N 70 °C, e K75 KK
FREEH 1:1.1:3,1:6,1:9, 1:12, DL 6 FUssr&
LEA P R 2 K7 5 KRR B o

1.2.5.2 IR BOC/INME LT 08 S R RRIE VR T
Hr(30+5) g, K7 5K 1:3, IRG Ja &l R

R, Bk =5 1T, 18 2 A B[R] 2 10, 15, 20, 25,
30 min, FHEIEFEEREN 70 °C. LI 6 FHAL & 4%
BPSr s R s 2 R Bk

1.2.5.3 TRERIREE  HUOR/INHEIE 3T 8 R RIS e T
Hr(30+5) g, Kz S5/KMFN 1:3, 1RG5 2 KR,
Wb S5 T EE, IR S 20 min, 5 T HERIEE R
60. 65,70, 75,80 °C. LA 6 Fls/r&rELs oo
ARSRAf TR o

1.2.6 1EZAESTT ARPEREERLER, LK 5K
B (A) . B HRIEF A (B) . TERIEE (C) 22 A
R, LLRIR RGPS & BLE G TR P 48
b, BEFEPRTE L N PR ER . X IEIR B . LR AR
E. AR B, BAIERTE C. EFIERT A A& A
S ACEE FE AR R AR, DR JRR 3 1 %] 58 Rk 2 FH s 3 ko
FRAE 0.1, ELFIZRTF A S = (E 0.35, B AR
E. BFZRT B, BERIERT C B9E =5 HIK(E 0.15,
I, 250 = (RIRE S/ RIME F R K
B> 0.1 - X F I B e e/ X R S B s 5 e
fH>0.14+ EL A AR E & &/E R AR E & 8K
{H <015+ R FZRT B o =/EFEZHFT BEEHK
H <015+ R Y CHE/MEFHRET CEHEHRK
{H 0. 15+ FIZR T A &/ R ZR 1 A & i fe K
{E*0.35)x100%. K Lo(3*) 1EACI S0 47 T
2, IEASIRISG T HAAR L 2,

* 2 IEIREHY R LK

Table 2 Factors and level selection of orthogonal test

IR
H#E
1 2 3
Az K 5K R LA 1:1 1:3 1:6
B: il i) (min) 15 20 25
C: TR EE(C) 65 70 75

1.2.7 I T 2080 0E A bh e B 3 4 RPR R i,
JH 1.2.6 U T S A T 20 M58 K iz il M il i, #2e e 4k
TR A T WA AR, T ik S5 BERE
R, 55 78 T KRR 25 il P S A T g
1.2.8 RIMITRIEMFEEE
1.2.8.1 BV2 4ifii¥73% W JH DEME/F12 584 853%
FL(EA 10% FBS)HGFE, 5% CO,, 37 °C 2F FR53%E.
1.2.8.2 CCK-8 iE I 4% 28510 %] 24 i 15 111 3 Ay 52
B BV2 i g Bl 5<10* ~/mL 8940020, 3%
T 96 FLAR P 8% (100 pL/AL), WiBE 5 F5 J= 1% 55
e, JFEH 5 AT AN R T EE R B ) R IR I . LPS 19
B gk, VEJH4NAE 24 h, 10 pL/AL CCK-8 k7], 1535
ZAF TR 1 h, 78 450 nm P KR E DGR (OD)
{H. AMEHG 71(%)=(0D 45254H/0D 25 F14H) <100,
1.2.83 R4 48 Mok 56 43 o O R X B2
(DEME/F12 H53353%); LPS (& 1 pg/mL 1) DEME/
F12 B33l ); RRPEHUIZH (54 250 pg/mL 28K
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RSB . 250 pg/mL K37 KRR S B B
DEME/F12 153838, 4525 4 h J53shn LPS), Z-¢H 5%
F: 24 h,
1.2.8.4 Western blot YRR AR AEAHCH KA il
AN B AR T 6 FLAR P R R EE I, 1.5%10° A4~/
mL, 2 mL/fL, 208 1.2.8.3 I F43¢H . 353% 24 ho M
BEFRAA T BB FLARCE ok b, WA BR S5 15 W (R
RIF5 ), 80 pL/FLEE 2407w, YEA 4N 30 min,
SRIGES L 15 min(FiSEEE 4 °C, 12000 r/min), B E
TR, RGN R P, R R U E TR KA T AR A B
10% SDS-PAGE BEBE LUK S 7% T PVDF JiEE I, 35414
2 h, 43 3Mdi ] TLR4, MYDS88. P65, INOS., COX-2,
IL-18. p-Actin Y HTHA (1:800) T 4 °C W% & it %,
TBST W ¥E)a A —HT(1:2000) IR H, BRI
ve, SR ROtk B . id Tmage J1.8 814477
LIRS A5 09 25 BEMGOR BEEAE #EA 7T, 97 LA B &
JEORJE B AN PN 255 1 (S-Actin) KB E I LLEE, 15N
R R I FREKHE
1.2.8.5 LIEBFRW P RAE R FACEME K
1.2.8.4 Wi R AIRE 3% LI, $ 08 ELISA i &
Vi B SRR, RS I DR PR ZE i) i AR 12 1) il B B Xk
LPS #5149 BV2 Y TNF-a. IL-6. IL-18 B I540
1.3 BRI

>k JH GraphpadPrism 5.0 Fll Excel WPS X (¥
BEAT 43 M AL P, ZH 18] B3 R FH SRR 3R O 2500 6T
(ANOVA), P<0.05 SNz, A5t E L.
2 ZERE5Hh
2.1 FEFER
2.1.1 HrfEfhgRmzshl RS8R 1.2.37 FhX) il 5
TR, ARSI, AN [R5 v 3 1 o) B
W, 7E “1.2.47 TGS S AR I ERERIN, 451 T F e B2 iF
FE 3 UK, 10 nL/R . LA ERHRE (X, pg-mL ™) g Ak
Fr . WAL YY) S AR BRIE T 1T o 7S Al o1 A%
FIE I NP5 R AT, (s sy 58 AT, JoHAh IR
e, UL 1, BARGEH LR 3,
2.1.2 AL AR 1.2.37 Hh B IR
10 pL, % “ 1.2 47 (O35 S5 A B L2 RE 6 IR RIFRE .
XTEEFEEH . BRI R B BAIZRT B ELFIER
H C. BEUFERTH A A9 RSD {H435H 0.29%. 1.11%.
0.26%. 0.21%. 0.26%. 0.68%, %% 5 3 HH X 25 45 55
B RAT
2.1.3 FoEMiRls B 2GR < 1.2.27 ik
il A AR, EIRSAERCE 002, 4.8, 12,
24 h J&, S3rBIERE 10 pl MRE . RBRE . IFRFEFEH
B, EAERHE E. B, C. A i RSD {H 435914 0.56%.
0.75%. 0.47%. 0.45%. 0.30%. 0.15%, &% FF 0z
Jri il A RS AE 24 h NERRGE
2.1.4 HEMEIRIE B 6 (R —REN, e “1.2.27 07
el 2 R IR, T 1.2.47 (g SR E RN AE o

1. KIKZE
a 2. XA
3. BAIFRHE
7500 1 SR
4. E/T‘IJ?)? HB 4
5. ERIFRFC
5000 1 6. ELFIARTTA
> 5
=
2 3 |
2500 . | 6
I | 1|
0 ol | ‘II_‘_ _I__ .I___
0 10 20 30 40 50
min
1b L RIKE
2. XA
4000 3. EAIFEHTE
4. WABFB 6
_ 3000 5 5. mAIETC |
6. ELFIFRTFA
=000 1 1 FIRRY A
1000 1 |2 ; s
0 T _.'I — .I-' R | =3 1T
0 10 20 30 40 50
min

BT fRAARIES . B A @
Fig.1 Chromatograms of standard mixture and samples
(35 a: ?E‘B%*ﬂ??ﬁlﬁ!; b: ﬁlﬂ%o
w3 BMTAMCR

Table 3 Linear relationships of various constituents

W e , fffnfﬂ)
PN ¥ Y=13722.2X+12648.0 09991  10.72~161.83
MERIARPEE  Y=26715.7X+26233.1 09992  10.79~161.75
EFIFRHE Y=13273.2X+59802.9  0.9994  10.90~161.82
EAIFRHB Y=14018.4X+6502.89  0.9991  10.99~162.00
EARIRREC Y=3671.74X+5933.08  0.9991  10.09~162.33
EFIAREA Y=11545.7X+9961.51  0.9993  54.53~806.91

M RFRER . X RFEBEFEE . BREZR T E. B, C.
A M35 A, 15 RSD {H 4> 5 0.68%. 1.83%.
0.41%. 0.44%. 0.84%. 0.32%, 452zl 45 7
TR MR

2.1.5 OnREENCRIRES: RS PREGES Lo SR O A
FUAS S NS R 6 03, ¥E B I A KT RE sk, 4%
“1.2.27 TR ikl A A S A, 7R 1.2.47 WA
FAF TR, RIREE . XTI B A ZRT E.
BRI B, BARIZRF C. BRIERT A ASFEne:
B335 100.30%. 96.62%. 96.73% . 98.93%.
101.59%. 96.31%, RSDfH 43 5l i 1.44%. 1.07%.
1.41%. 1.04%. 1.21%. 1.30%, 3B it Jy 355 i oif vl
17, G5 REE 4.

2.2 BRERLNLE

22.1 KiFHEKEFE KIKESE 6 Pl
LG TP 4 R ULE 2a, HHIE 2a A1, 2 —H ALY
SR 1:3 0, 6 RS & LA AV R, UKk S
K AR B e R 1:3 S BBl 2R Rl Ak, FFR e
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Table 4 Results of recovery tests for various constituents

BEdL AR AR QAR R SFR R RSD

A
s (mg)  (mg) (mg) (%) (%) (%)

PN+ 2.013 2021 4009 9876 10030  1.44
2.027 2.021 4078 101.49
2.005 2021  4.077 102.52
1.997 2.021  4.000 99.11
2014 2.021 4032 99.85
2,011 2.021 4.033 100.05
XRIEAREE 07510 07552 1.5086 100.31 99.62 107
0.7634  0.7552 1.5091 98.73
07613 0.7552 1.5101 99.15
07562 0.7552 1.5129 100.19
0.7648  0.7552 1.5070 98.29
0.7597  0.7552 15229 101.05
EAARTE 12037 1.1875 2.3294 94.80 96.73 141
12293 1.1875 23757 96.54
12164  1.1875 23831 98.25
1.1958  1.1875 23622 98.22

1.2025 1.1875 2.3394 95.74
1.2167 1.1875 2.3663 96.80

EFIFRB 12642 1.2813 2.5426 99.78 98.93 1.04
1.3247 12813 2.5760 97.66
12882  1.2813 2.5652 99.67
12591  1.2813 2.5397 99.95
12713 12813 2.5242 97.78
12891  1.2813 2.5543 98.74

ELFIERHC 0.9454 09375 1.8833 100.04 101.59  1.21
0.9669  0.9375 1.9237 102.06
0.9578  0.9375 1.9248 103.15
0.9650  0.9375 1.9091 100.71
0.9667  0.9375 1.9123 100.86
0.9611  0.9375 1.9239 102.70

HAIBREA 13079 13125 2.5650 95.78 96.31 1.30
13123 13125 2.6004 98.14
1.3424 13125 2.5865 94.79
13457 13125 2.5987 95.46
13528 13125 2.6314 97.42
13687 13125 2.6323 9627
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Fig.2 Effects of each factor on the content of 6 components in
processing with water in which millet has been cooked

drugs of Gastrodia elata
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Table 5 Design and results of orthogonal test
S B KRR XBREEHER BASRFE  EAHEETB  ERHREC  BRHETA S8
’ A B c D7) (mggh) (mg-g™) (mg-g™) (mg-g™) (mg-g™) (mg-g™h) (%)
1 1 1 1 1 3.107 1331 3.185 3.864 3.120 7473 65.73
2 1 2 2 2 2.566 1.343 3.247 3.917 3.176 7.490 80.69
3 1 3 3 3 3372 1.787 7.534 4.646 3.640 6.227 84.87
4 2 1 2 3 2.087 1.829 4715 3.112 2.869 6.452 75.46
5 2 2 3 1 2.571 1.322 3.297 3.952 3.231 7.446 79.16
6 2 3 1 2 3.611 2372 4.745 5.193 4.605 8.060 95.15
7 3 1 3 2 2.504 2.024 5.010 3.618 3.321 6.937 69.90
8 3 2 1 3 2.655 0.811 4.867 4337 2.989 7.073 66.09
9 3 3 2 1 3.296 1.696 7.707 4.602 3.517 6.090 73.69
k, 77.10 7036  75.66 72.86
k, 8326 7531 76.61 81.91
ks 69.89 84.57  77.98 75.47
R 1336 1421 232 9.053
F6 Tz
Table 6 Results of variance analysis
K& w275 H Fit FIG S P
AKG KB 268.412 2 32.910 19.000 <0.05
B il i 1] 312.018 2 38.256 19.000 <0.05
CT IR 8.156 2 1.000 19.000 >0.05
ez 8.160 2

#7T EAETZEIELR

Table 7 Verification testing results

W ERR KARR (mgg™) XPERIERHEE(mg-g") OFIZRHE(mg g ") BAZHEHB(mgg") LFZHHCIngg") EFZHETAmgg") LA %)

o=

I 3.713+0.021 2.367+0.016 4.651+0.020

5.038+0.063 4.521+0.022 8.226+0.051 99.227+0.155

K3 RARAYAE A (a) | Z& A (b) | Kzl i (o) 14
Fig.3 Figure of raw drugs (a) steamed drugs (b) and processing
with water in which millet has been cooked drugs (c) of

Gastrodia elata

99.227%, RSD 2}y 0.190%, B&HE 1.2 L5 4 P50 &
TSI P AT T 223504, RHiZdl 4 1.2
CIEE

RIRR K ] o P S B R 2R B, Hofth 5 FhRR
/A e i e =3 (3 b/ P71 1| LTSI 1 e T 1 b P27 1 R R
B 6 P oy BEAT RS PR, Ml S A 2R A PR h
99.227%, i Z& il il i LR G TP N 46.306%, KR
LA GRK G A5 o & e R T s, AR DL 8,
WU IZ M ) T2 A5 I ] S AR A
fh 245 Bkt il 7y vk

25 IRIMARIERSR

2.5.1 5T ARSI s SR CCK-8 7417
BEA 25X BV2 4UR I VE MR . 45 R LPS
7 1~20 pg/mL MY T, 0T i 2 FEARAN s 5
(P<0.001), [RIHIEEL 1 pg/mL A LPS MY )5 22525k
BE, 755 BV2 4l i #5758 RE 41 iR A, 45 IR D
&l da; RIRZE I FNK 7 6 it B 2 eV A
20~50 pg/mLIY 4544 TS24l M vE 77, I 2 BEALE
e BLAT 2 (P<0.05), hd BH P Bl I RR A0 i1l i 4t
BUMITE R BE N 2.5~10 ng/mL, X4l A B 55
P, BB 10 pg/mL FH TS 22525, HARULE 4b.
Kl 4c.

2.5.2 TLR4/MYDS88/NF-xB 1551l I AH TR A i

ik TLR4 & ENG W SZ R, 1 T AR -, 7F
M2 gORE TP A T EEEEDIRERT, M S bkl &5, i
i MYDS8 fill &5 514 UK N, 530 NF-«B &
A im Ak, AP H AL R R & R, 1555 COX-2

F 8 AN[FIML ] A

Table 8 Determination of different processed products

PN FERE KERE (mg-g!) MHEIEAHE (mg¢!') EAZFHFE(mgg") EAZETFB(mgg") EAZHEHCmgg") BRZEFAmgg") LZEETFM (%)

Kzl

ZE )l

3.713+0.021
1.805+0.110

2.367+0.016
0.432+0.086

4.651+0.020
5.535+0.033

8.226+0.051
2.529+0.048

99.227+0.155
46.306+0.45

5.038+0.063
2.071+0.065

4.521+0.022
1.563+0.023
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drugs on inflammatory cytokines induced by
LPS in BV2 cells
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