FED 20226FE4 7 $53% B 78 Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 7 + 1973 -

ETWEHIEFMRERETRITESHE FERIZRRIZMR

AR L2, FREEE S, A4, FRERE4, B O BLY
1. BRI R R B/ R EE 228, TU)1 Bt 610081

2. M ERRIREZ R, SN L 563000

3. AR R SSEY TR, W B 610106

4. BERRZFEERIEE = Be, PU)I BB 610106

W OE: BE RN EY RN T 80097 KIRFERNH: 2T BERET 0T (quality by design, QbD) ¥,
I IGUENE T B IR L & it =8, /55%  ilid TCMSP. PharmMapper. Drugbank. GeneCards. Therapeutic Target
Database. OMIM S5 435 2 3K HUNG T~ 8537 1 e 7 A0S B HE s FIH STRING DAVID 8 PRI 43T XA e 1 50476 97
PR AERE ST 2T DIEF R0 IR R AR 5 . 5Ue P RIEXOEE . KREHIC. QYRR R MIRIGE LT B 1FHR4E
NI J@ 1 Ccritical quality attributes, CQAs), Plackett-Burman 111971 ¢4 T. 2154 (critical process parameters, CPPs),
Box-Behnken SZ4&%t CPPs #HATAEAL, FFHIENE TR TEMWHHEH . GRS E 7 5. 58
SPRIEACEES . KEHIG. RRbRRSE, BidEH T A48 %=-1p (interleukin-1B, IL-1B). HZHMEN%-6 (interleukin- 6,
IL-6). MEBE 4k 1 (estrogen receptor 1, ESR1). —%AME A 3 (nitric oxide synthase 3, NOS3) %L, S5
A TEPERCAR-Z KA EAE ] (neuroactive ligand-receptor interaction). y-Z % | FRAE 28 fit (GABAergic synapse). TNF A5
‘5% (TNF signaling pathway) 515 538 B R HEIGTT RHRIIE L« HE F B0z B 223 Y B vE R & 8~ 11 5.
FEHLS 6] 30~84 min, $EIXECA 1~2 K. it TV REEE 2 M- 2R - 2@ a7 AR, 25T QbD B &g
SEHINE TSR B L 2T s A], RRA@ AT AE, AN HGIRIM LT RIS %

KRR MR T WIS RIR; e REIRT R RO A RELLE: AR T B TRIEXMEY; K
TG JeRRE: AN R-1Bs AN FR-6: MEEEZAR 1, —EIWE S 3

FhESHES: R2842 MERIRERD: A MEHS: 0253 -2670(2022)07 - 1973 - 10

DOI: 10.7501/j.issn.0253-2670.2022.07.006

Research on extraction process of Zhizichi Decoction based on network
pharmacology and quality by design concept

HU Zhong-jiao'-2, ZHENG Lu-Iu?, XU Guang-ya*, GUO Xiao-heng*, SHI Zheng'-?
1. Affiliated Hospital / Clinical Medical College of Chengdu University, Chengdu 610081, China
2. School of Pharmacy, Zunyi Medical University, Zunyi 563000, China

3. College of Food and Bioengineering, Chengdu University, Chengdu 610106, China

4. School of Preclinical Medicine, Chengdu University, Chengdu 610106, China

Abstract: Objective In the present study, we applied network pharmacology to explore the molecular mechanism of Zhizichi
Decoction (ZD) in insomnia treatment. To establish and validate the design space for the extraction process of ZD based on the
concept of quality by design (QbD). Methods Firstly, the components and corresponding targets of ZD were obtained from
TCMSP, PharmMapper, Drugbank, GeneCards, Therapeutic Target Database and OMIM databases. Then, STRING, DAVID database
and molecular docking technology were used to analyze potential targets of ZD in the treatment of insomnia. With the extraction

yield of geniposide, genipin-1-B-D-gentiobioside, daidzein, genistein and dry extract yield as critical quality attributes (CQAs).
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Subsequently, the Placket-Burman experiment design was used to select the critical process parameters (CPPs). The Box-Behnken
experiment design was used to optimize the extraction process, and the design space of the ZD extraction process was established.
Results The main active components of ZD, such as geniposide, genipin-1-p-D-gentiobioside, daidzein and genistein, through
acting on the core targets of interleukin-1p (IL-1p), interleukin-6 (IL-6), estrogen receptor 1 (ESR1), nitric oxide synthase 3 (NOS3),
and involved in the regulation of neuroactive ligand-receptor interaction, GABAergic synapse, TNF signaling pathway, thereby
treating insomnia. The design space of extraction technology of ZD was as follows: The amount of solvent was 8—11 times, the
extraction time was 30—84 min, and the number of extraction was 1—2 times. Conclusion ZD may treat insomnia through
multiple components, multiple targets and multiple pathways. The design space of extraction process of ZD based on QbD concept
was robust and reliable, which would provide reference for the process development of its formulations.
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process; geniposide; genipin-1-B-D-gentiobioside; daidzein; genistein; interleukin-1; interleukin- 6; estrogen receptor 1; nitric oxide

synthase 3

WEF BA IR E T AR DURFE B G 7k 50y (%€
W) OKFH. BHIAR, HabE R 25 2 pRkrh 252 Rl
PEF, BREPEZE, A0 il =ZEL, BEE KR
WU T, JCHREE KRR, (AREIE) 4.
“Bar, HHAEA, BAEAR: INpEPREREHREE,
I B RR O KT o IR T, RS H e 1 SE,
i, BZ, HAMRERE. SERMHMKDIR. HS
WRERH, BEREfRRER, #ibir bAT, XAEREE M
i, WG, HEEEWM AR, HAHTIERT
R, oA 2 ERT . BARIG PR = 2 A
J7EINRIG YT R FAR. BEAEHIZR AR, O I
P B IEPIREESS), TR R REA 2 R
AR 2 B P [FE PSS A AE TS ANR YT
T3 77 A FARR A0, H R IR0 R A B 7T R
SRR BIVE AL AT R HE], 2 245 38 2t — ]
FEFRL RIERGEM 5 ENEAR EEK
JEIE SR R BRSOk, @R 2 &)
YE AR IT HLERAE FE 254 B8 RUOMIBE Z TR 5%
2, W 250 B AR FATLAIT0, 2% 24 3827 1)
RGP BRI A — B, AT RO AT
2253800 AR B A LR AR . A 2 EOR
SCRE, AE—E R B 1 28I ST R #4012,

FiEJET 5T (quality by design, QbD) J&—
MARFMM AT, BT (design of
experiment, DoE) RIFA K& B (critical
quality attributes, CQAs) FXE#E T Z 2% (critical
process parameters, CPPs) [H][{]5¢ RIEAI3-141, 7F
Z NN, JE MR T A AR e A L2
ZHGER, SRR E W R AR T, AR
B = it Jo B U1S) . AR 9 E I ) £ 24 3L D7 T A
TEAIRIT RARANE T 8y IE/EHEE AERA
BLH, - [ES R 231 R AR St sk — 45 iU 3 250

PERC O AV S S5 6 B8 7. Ak, DL QbD &
J#6'S, FIF Plackett-Burman S50 ¥ it, MZ AN
M) K] 2% 7 14 5 R VG - 55 3 0 7 R BT CPPs,
B J5 H Box-Behnken SZI6 ¥ 1 X i i% Hi /) CPPs 3
1THAL, BN R I T 2%t 22l

1 U5

1.1 Y&5

Essentia LC-16 &= R0 AH LA, S Es (7
D) HERAF]; CP224C HLFRF, s (L
) AIRAF: TS —RV, KT
AR R AT SB-5200DTD #EAEHIEHHL, T
B Z B R A A R A F] s JL-UPT-I I-10T £
WEAKRG, WNEHREHARA A,

1.2 A5G

X8 SR T (Jit'5 MUST-20102310, &>
#=98%). K&t (5 MUST-20101107, Ji
B E=98%) M [ AR 2 R E MR A IR A
T e REXRER (L5 P27S10F96112, &%
=98%). JeklARZE (b5 Y19D7C27145, JiiE
S =98%) WH RN AR ARAR: &4
i, g4, 3£[E Thermo Fisher Scientific A 5]; #K
BEfgR (ke HEE (rfrdl), mEhiRHEk
A RAF; AKABAK,

M (35 20110206, F=HIVTPE) . 3R G5 (it
520110104, F=HPY)11D 306 B DU )1 E SR 250
HIRAT, ZRAKFIBNEHIREE, AT
HRWE T B EYINE T Gardenia jasminoides Ellis 1]
THRRGA RS . SRS B K Glycine max (L.)
Merr. [ TR R T CBED RN T
2 FAEEHR
2.1 EFEIAMEHIBEZAR
2.1.1 HE T8 it 2 RG24 B AR



FED 20226FE4 7 $53% B 78 Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 7

* 1975

P E 5 M P& (TCMSP, https:/old.tcmsp-e.com/
temsp.php) FHAE 5] AH G SCRR R TE 176 4+ 807
IR AT B, AT, AR EINE T SBam g 14 4,
RN 1 PR,

£1 RTHINERNER

Table 1 Chemical composition information of ZD

KR o %ax PubChem CID Vaamiit
BT PHLLAEIR 5281232 C20H2404
FIRIR 1794427 Ci6H1309
nJeF 442424 C11H1405
VR 443354 Ci16H22010
PELLAET 1 5281233 CaaHs024
Ba T 107848 C17H24010
AERIR 64945 C30H4503
3P IE U 3082301 C23H34015
HREH HOHR 5317750 Ci16H120s
KEHT 5281708 Ci1sH1004
VGV N 5281377 C21H20010
REH 107971 C21H2009
JURIR R 5280961 Ci15H100s
G 187808 C22H22010

2.1.2 BEUSTIN S50iE P TCMSP ¥ 4.
PharmMapper %1 # & ( http://www.lilab-ecust.cn/
pharmmapper/) X 573 $8 & 24T P, {4 H UniProt
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(closeness centrality) FJHHA73CN 22.725, fEIt PPI

440 51 531

J o R PN RS T

Bl HREFEARRSERSRRAXEREEE
Fig. 1 Venn diagram of ingredients targets of ZD and

insomnia related targets
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Fig.2 Interaction network diagram of target proteins
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Fig.3 GO enrichment analysis of potential targets
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Fig. 4 KEGG pathway enrichment analysis of potential targets
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Table 2 Molecular docking of the compound with target

25 &8 /(kImol ™)

5

IL-1IB ESR1 IL-6 NOS3 TNF
B FHR —26.74 —38.49 —26.65 —36.02 —31.05
SRR —-26.40 —40.84 —27.20 —33.68 —29.96
FALLIEIR -30.75 —44.10 —26.53 —37.28 —31.71
KRGt -23.64 —30.96 —24.06 —32.38 —25.10
KEH —-30.92 —41.05 —31.38 —38.49 —31.84
BRI —28.28 —39.71 —30.12 —42.84 —36.61
YER S —-22.84 —32.05 —24.89 —27.99 —26.74
VOV N —-24.39 —31.59 —27.20 —33.39 —25.82
BUplAH —28.45 —42.26 —25.65 —37.40 —32.26
KEHFR —-25.86 —34.98 —25.56 —34.94 —25.61
T —-31.80 —41.17 —29.62 —38.45 —31.59
REARTR -25.65 -  —25.52 —35.44 -31.05
Mo ¥ —27.57 -39.12 —26.90 —38.49 —31.71
PG —23.77 —36.32 —24.18 —34.64 —29.04

223 g%t

(D HerH. e RIESEE: ikt
Ecosil Cys 8354 (250 mm X 4.6 mm, 5 pm); i)
R OHE-7K (10 290); KK 239 nm; A
30 °C; #FFE 10 pL; AFUAE 1 mL/min.

(2) KGHIG. FRbRE: BIEHA Ecosil Cis
ik (250 mmX4.6 mm, 5um); BN -

1%UKBERR K VB (25 & 75); Ry IE K 260 nm; 4
135 C; #EFEE 10 uL; ARARVE 1 mL/min.
224 LRl REEERL “2.2.17 TR ARG,
R “2.2.27 TUN R, 1% 92237 TUTR
OERATE . FHREY, A& H
I B R, ELAE T IE S I VRORH [ B4 O B I ()
A AR E g, I S,

225 HMERRFEL 7 lkh B ICAN [F o7 A
[ 2B IR SRV, 5 “2.2.37 T itk 2 F 2
UEETIIAR o DA IR 0 BT SR FE AR AR (X0, WEETHIAR
NWPHRR (Y, ZehilbriEfiZe, [BMETH. e
SFORMEXCHEF . KEF I GeRAR R R TTRE
N Y=15 871 X—6 007.6 (#=0.999 7). Y=12 420
X+32753 (r=0.999 6). Y=65359 X—1396.1 (r=
0.999 8). Y=89 274 X—2 331.7 (»=0.999 6). %5
REY, HETH. e FREXEE . KRS H T,
BBl AR K BIFE 49.32~616.50. 6.018~50.150.
0.814 4~2.850 4. 0.460 4~1.611 4 pg/mL £& %% 5
R4f.

22,6 FEE IS RS RAON I, %
“2.2.37 BT A K AR HERENSE , SEBLHEFE 6 IR, 45
FHeFH . R PRI . KRS, 9k
FIETHIAR Y RSD 4371 0.39%-0.35%-0.58%- 1.55%,
UM E L R IF

227 BEEMWRAK KB 6 4, 1% “2.2.2”7

iEE

AN
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Fig. 5 HPLC of mixed reference substances (A) and ZD
sample (B)

T B A VR & TR A, R “2.2.37 TR
TR AFREREI E , 25 FNE 185 5UeF AR
KEHTG. JRIARZIREZER RSD 43714 3.18%.
3.53%-. 1.07%- 1.81%, K ZTEEZMERL.
2.2.8 faEthilie  REEAREUES, 3% 92227 I
LR VR S, A BIE 08 24 4. 8.
12, 24h¥% “2.2.37 OUN &g e, S50
MaFH. e FRBXEE . KEHT. JPRARR
U T AR [ RSD 735114 0.14%+1.96%-+0.98%+0.99%,
F AL VA WAE 24 h WFaE T R IF.
229 FESIE RPRECRUE K “2.2.27 TR
BAGR AT, I “2237 TR ik AR
S, FFSRRSCERITH E AR HCR DS,

PREUR = 26 bR A4 B A R
23 TFTEBERNE

PR RTINS, K 2B T A 32
UK 25 mL TR E S B RKILF, Kz
T, T 105 CHMENTEMPTE3 h, BTE
2R 30 min, AR E iR, BT 105 C T
1h, RARRERE, RETEREEERE (F+£03

mg), RIRKEMR BT, tHET

TERR=mV/(25M)

m 9 25 mL $RBGE P TR B R, VOSIRBR AR R, M A
2t

24 HERFEIARITIZML

2.4.1 CQAs Ml CPPs MHfiE 456 A MM 2 24 2
SRR SCERIF LA . B — e 24 E/ER A
Jo (HREZGHL) 2020 AF RO & W 25 4R AR PR G 1Y
e, ¥ (Yo, 5B FREXET (Y2).
KEHFHIT (Y FRARE (V) REEMTEHEZE
(Ys) AERNEF 307 H CQAs.

Plackett-Burman 15 11752 —Fh 255 1A RLP) 2
ARG v, AT DL I/ 1 S e R s A Ak % 51
5ok W R R 2, MRS T2 iR
BECRE. DLRMEET ] (XD, WFIHE (X)), $2I
] (XD $REGREL (X)) TEATRER R . AR AT
WITR S 45 5%, A Minitab 18 %44 HE4T Plackett-
Burman 23601, SEIGETH LA HE K 45 R LR 3.

RICL Yi~Ys XF Xi~Xs AT ZMERE, 53
[EA5FE: ¥1=37.110—0.183 X;+1.885 X>+3.094
X3+8.013 X4, Y>,=3.1106—0.044 6 X;+0.120 1 X>+
0.681 7 X3+1.396 7 X4, ¥3=0.318 31—0.004 14 X,+
0.022 26 X>+0.035 01 X3+0.110 22 X4, Yi=
0.168 33—0.005 00 X;+0.013 33 X>+0.021 67 X3+
0.065 00 Xi, Ys=5.47+0.005 08 X;+0.254 X+
0.058 80 X3+4.950 Xz,

Xt Plackett-Burman SE56 45 b T 7 Z 04T, 45
RWFE 4. BHERFH, REEE X K P EBSKT
0.05, RIHEX Y1y You V3. Yau Vs PISEIAAN R,
T & X BT E] X3, $EEHUREL X X Y1
Yo Vas Yoo Ys R RN o 45 B FRUEAL N pareto
K, W6, mZHhERTIHE Xoy FEIUNTE] X3,
PEHLRH X4 N CPPs.

2.4.2 Box-Behnken fCAL$REN T Z  #R¥E Plackett-
Burman SEEG45 5L, DU TR & (X)) SR B 1] (XG) |
I (X NEZE, DETrE (Yo, 5)er
WHEXHEE (Y2). REFHIC (Y3 JRRZE (Yo
BRE (Ys) AWRNAE, X7z L2t
Tt FIHEAE Design-Expert 12, B¢it 3 A% 3
KOPSEES, SRS SRR 5.
2.4.3 WM EL RKUE SR Matlab
(2018b) #AEFEAE] Monte Carlo 5%, HAits
BN 0.02, IBAAER A 0.9, BEIKECN 1 77k,

g
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7 3 Plackett-Burman SEI8i&IT 54 R
Table 3 Experimental design and results of Plackett-Burman
%5  Xu/min  Xo/ff Xy/min Xq Yi/(mg-g™h) Yo/(mg-g™) Y3/(mg-g™h) Ya/(mg-g™h) Ys/%
1 0 8 90 3 49.63 527 0.45 0.24 28.48
2 0 12 30 1 30.11 1.42 0.21 0.10 15.71
3 0 8 30 3 41.53 3.32 0.36 0.20 23.98
4 60 8 30 1 23.85 1.17 0.17 0.08 15.67
5 60 12 90 1 37.49 232 0.26 0.13 19.45
6 60 12 30 3 44.48 4.16 0.39 0.21 24.69
7 60 8 90 1 28.31 2.01 0.20 0.10 16.96
8 0 12 90 3 47.68 5.56 0.50 0.29 28.40
9 8 30 1 22.37 0.97 0.15 0.07 1331
10 60 8 90 3 45.66 5.21 0.44 0.24 28.10
11 60 12 30 3 41.77 3.83 0.42 0.22 25.60
12 0 12 90 1 32.45 2.39 0.26 0.14 18.75
% 4 Plackett-Burman 2RI HENIER
Table 4 Results of variance analysis of Plackett-Burman experimental design
h > Y3
FI7 A ¥175 F P 5 AN %75 F P CFITRN Y07 F P
BiA 9284990 232.1250 32.5400 0.0000 29.1841 72960 68.4700 0.0000 0.1667 0.041 7 185.660 0 0.000 0
Xi 04040 0.4040 0.0600 0.8190 0.0239 0.0239  0.2200 0.6500 0.0002 0.0002  0.9200 0.3700
X2 42,6610 426610 59800 0.0440 0.1731 0.1731 1.6200 0.2430 0.006 0 0.0059 26.4900 0.001 0
X3 114.8550 114.8550 16.1000 0.0050 5.5770 55770 523400 0.0000 0.0147 0.0147 65.5400 0.000 0
X4 770.580 0 770.5800 108.0200 0.0000 23.4101 23.4101 219.7000 0.000 0 0.1458 0.1458 649.680 0 0.000 0
R 499360 7.1340 0.7459  0.106 6 0.001 6 0.000 2
KT 462780  7.7130  2.1100 0.4830 0.5445 0.0908 0.4500 0.8130 0.0013 0.0002 0.7300 0.7120
&1 9784360 29.9300 0.168 2
- ‘ ‘ Ya ‘ ‘ Ys
SFarR By F P P ¥ps F P
TR 0.0588 0.0147 128.5500 0.0000 334.7930 83.6980 115.2400 0.000 0
Xi 0.0003  0.0003 26200 0.1490 02790 02790 0.3800 0.5550
Xz 0.0021 0.0021 18.6700 0.0030 3.0910 3.0910 4.2600 0.078 0
X3 0.0056 0.0056 49.2900 0.0000 37.3430 37.3430 51.4100 0.0000
Xa 0.0507 0.0507 443.6300 0.0000 294.081 0 294.080 0 404.890 0 0.000 0
R 0.0008  0.000 1 50840 0.7260
FAT 0.0008  0.000 8 0.0001 1.9300 4.6670 0.7780 1.8600 0.509 0
#it 0.0596 339.878 0

THEAARINE T Bzt asal, LA 7, BEPLEE 4
AN RBHTIRAE, B RCTAT 2 G DERBGRT
PEFH . HUBTRAERET . KEHIT. JeRARR
HIFE R AT B R R LGV N RRS (2kG
PEor =M T 5 S LR X 30/8 A HE T H R HUE + 5T
JB ST 2 FE BURRE B2 LR X 20/ 85 K 3T JE 7 0 H XUHE

F LR + KGO BUR X 20/ KK G H o
B 4 Yubl R ZHRHUE X 20/ 5 K Ykl R 3R EL R
+TEMREX10/mKNTERSR) . i 1~4 54
OXIHA R, 5~8 SN O XIEAMY R, SLiR %
HE R AR WL 6. K 6 TTAN, FOXIATE A
LA TR X84 T2 MM air o, A
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Fig. 6 Pareto diagram of standardization effect

I 2 T SR T 2 B B T2 (A 9 77 FH & 8~
11 % $RBUS Ay 30~84 min, FRERECN 1~2 K.
3 it

RIS AR “PBIR” “HAIE” &
g, HNE SHEERZE. WERT. AWAES
AKX, R EELES, HEF. B, B B, BmW
FAFHAM R A SC . H RTIRIRYA ST RARI 2590 2K
TR, AR TR R I BTIAT 2.
HREB R ZARBBFIREE, WK, XEAYREEE

®5 TWRHRLER

Table 5 Experimental arrangement and results

T Xo/fi% X3/min X Yi/(mgg™) Yo/(mg-g ™) Ys/(mg-g ™) Ya/(mg-g ™) Ys/%

1 8 (-1) 90 (+1) 2 (0) 45.80 3.81 0.33 0.19 2522
2 12 (+1) 90 (+1) 2(0) 45.85 439 0.38 0.22 25.85
3 8 (-1) 30 (1) 2(0) 35.94 2.15 0.27 0.15 19.81
4 8 (-1) 60 (0) 3 (+1) 4734 4.95 0.39 0.23 26.48
5 12 (+1) 30 (0) 2(0) 38.60 2.38 0.29 0.17 21.29
6 10 (0) 30 (1) 3 (+1) 42.60 3.30 0.37 0.20 24.52
7 10 (0) 90 (+1) 3(+1) 49.72 5.50 0.43 0.26 28.32
8 10 (0) 60 (0) 2 (0) 42.15 3.50 0.34 0.20 24.16
9 8(-1) 60 (0) 1(-1) 27.52 1.65 0.16 0.09 14.74
10 10 (0) 60 (0) 2 (0) 40.56 3.45 0.34 0.19 23.66
11 12 (+1) 60 (0) 3 (+1) 45.43 4.65 0.45 0.27 26.65
12 10 (0) 60 (0) 2 (0) 38.65 3.30 0.34 0.20 23.14
13 10 (0) 60 (0) 2 (0) 37.14 3.43 0.34 0.19 22.74
14 10 (0) 60 (0) 2 (0) 40.13 3.18 0.33 0.20 23.84
15 10 (0) 30 (-1) 1(-1) 2321 1.14 0.17 0.09 14.25
16 12 (+1) 60 (0) 1(-1) 32.75 1.83 0.20 0.11 17.74
17 10 (0) 90 (+1) 1(-1) 32.51 251 0.21 0.11 17.99

1.00 TR PERO2, HE T Bz A2 I R B VR TT IR 48

o oo Tz —, HZTT T BT A B 2 R 5 IR T

‘ PRI (1) R BRI SR I B 1T 3%, B2

" oo RRTEFIBLEITIA B .

Z 0 RS 4 25 T 27 R A T I 7 56
-05 0.94 MR AR 3047 7 0, RBNE T e P IBIHXY
1.0 m‘ W, s PHR. WA, KEH . YRR

- T R AR R ILRIEIRIT EFH ITE YRSy o X SE TG 1
min 45 S i'zxmk o Ejiﬁ;iﬂﬁé{’ﬁﬂ%% IL-6. TNF. IL—1E\ ESRI 5%
30 1.0 ‘ B AR, 4R T I O A 2 PR AR - 52 AR A HLAE A

E7 HRFBUARNIZRITEE
Fig. 7 Design space of extraction technology of ZD
D R, (A 28 2 N AR 2R AR 22 AR Y
SOME, PR, ISR A 24 AT A R A B

MAPK {5 5iHE%. BRI E (cyclic adenosine
monophosphate, cAMP) {5 Sl ig. y-Z & T IRAE
Rfilt. TNF 115 5l % 55 2 5 Im ka7 AR I
ARG Z-AIE T8 3R BN 1 BE 3 35 4 40 S B0 S ) N e
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Table 6 Extraction process arrangement and verification results of ZD
T Xo/fE Xymin Xa  Yi/(mgg) Yo/(mg-g ™) Y3/(mg-g™h) Ya/(mg-g™!) Ys/% AT
1 9 60 2 40.40 3.61 0.29 0.16 24.08 97.43
2 9 60 2 40.21 3.73 0.30 0.17 24.29 99.86
3 10 61 2 35.41 3.26 0.29 0.17 23.21 92.66
4 10 61 2 37.73 3.48 0.30 0.16 24.17 95.45
5 11 30 2 32.31 2.67 0.26 0.15 20.96 81.92
6 11 30 2 34.03 232 0.27 0.15 21.16 82.07
7 11 45 2 34.59 2.79 0.27 0.15 22.51 85.56
8 11 45 2 35.05 2.82 0.28 0.16 22.49 87.90

FIA],  $e R SLae s N e 22, (H H AR s> (A
Je P RRMESEE . RUe T HRR. PR, KOH
Tov QUBIRZ) LESRMR A AE AT SR D AH G HRIE o
AR ORE S EAHSG, HAERE 2OREK - IL-6 TNF.
IL-1B FRIK M E2324, T PFEERSI 7T R I R R ™
HFEEES IL-6 R IEME, 1M TNF-o X HEHR-5E HEAT
NAFEAERF RN . p38 MAPK #& MAPK 15 538
) B R4, p38 MAPK {5 il B4 s )
R KT IL-1ps TNF-o [FRIEEE =, FHHEEE
IR JORE I [ B2, #1H] p38 MAPK I8 J5 480E K+
[PI2IA 0 35 R 26271, ] A ¥ 517 v g il i %
MAPK {55, il RAER N, MITTGRTT KR,
ESR1 J8 i 5200 73 (B A2 AN S fk o] 34, A B &2 fr
4 FH281, cAMP #E SE AT 38 2 H 0 A (protein
kinase A, PKA) Z 5 T REMRAVE R T, Hoa]fiff
1 T e R ARt R N ) B, (] B 40 J2 N B R34
HA W R B2 MR NPTy T R
(y-aminobutyric acid, GABA) &M FLaIYF X &
R BRI T, X ERE O X 4% T
i 22 O H B0 i 7T R I R AR A X GABA K
A I PG,
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