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[ Abstract]  Objective To study the effect of compound Rehmannia granule on the activation of microglia in the
substantia nigra and striatum, the expression of inflammatory factors, and neurobehavior in different rat models. Methods
We established a 6-hydroxydopamine (6-ODHA) and a lipopolysaccharide ( LPS) animal model by administering a two-
point stereotactic injection into the substantia nigra, combined with an intraperitoneal injection of apomorphine. Rats were
divided into sham, model (6-ODHA and LPS model groups) , and compound Rehmannia granule intervention groups ( DH
+ 6-OHDA and DH + LPS groups). Rats in the drug intervention group were given 7 g/(kg+d) compound Rehmannia
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granule suspension by gavage, whereas rats in the sham and model groups were given 2 mL saline by gavage once a day for
6 weeks. Spontaneous rotation behavior induced by apomorphine was observed and recorded after the model was established
(abbreviation for 0 weeks) as well as at 2, 4, and 6 weeks after intragastric administration. Tumor necrosis factor-o ( TNF-
a) and other inflammatory factors in the substantia nigra and striatum were detected using enzyme-linked immunosorbent
assay (ELISA). Western Blot was used to detect the expression of ionized calcium-binding adaptor molecule 1 (Ibal) and
other proteins in the substantia nigra and striatum. Results (1) For neuroethology, compared with the model groups (i.
e., 6-OHDA and LPS groups) , the spontaneous rotation behavior of rats in the compound Rehmannia granule intervention
group was significantly lower at 4 and 6 weeks ( P< 0. 05 and P< 0.001, respectively). (2) The ELISA result showed that
compared with the model group, TNF-a and other pro-inflammatory factors in the substantia nigra and striatum of rats in the
compound Rehmannia granule intervention group were significantly lower (P < 0.01 and P < 0.001, respectively). (3)
Western Blot result showed that compared with the model group, the expression of Ibal and other pro-inflammatory proteins
in the substantia nigra and striatum in the compound Rehmannia granule group were significantly lower (P < 0. 05 and P <
0. 001, respectively). Conclusions Compound Rehmannia granule intervention inhibits the activation of microglia in the
substantia nigra and striatum, downregulates the expression of TNF-a and proinflammatory factors, and attenuates the
spontaneous rotation behavior of model rats.

[ Keywords] compound Rehmannia granule; Parkinson’s disease; microglia; inflammatory factors

Conflicts of Interest: The authors declare no conflict of interest.

A4 A% ( Parkinson’ s disease , PD) J&H Z 441
DL E IR AT M, HE e R AR PR
BUR T 2 TR 2 T AT PE AR ORI e 2 il 22
JEN o-Z A% 2 H ( a-synuclein , a-syn ) A N i o
/IMA (lewy bodies, LBs) JE i, FHA7 M 57 80%% # i A
FRIZ AL (tyrosine hydroxylase , TH) BH: i 22 70 I
B RERIERR

PD 955 R B & i LB i A+ 0 B . AH G5
BB, AN 2R A Ty R A /) i J5T 400 i
JEE O T S0 PR 5T BURE T 2 2 e BE A 28 T N T
BB Fad BE VRS PD RIREDIAHE . A
I A S I PR 592 IR 512, &2 75 1l B UKL A2 2403 PD
SR ROIIAR B P& R B BR AT A T - G B S5 5 T
GR) IR 118 GF 1 A E s3I =l s 6 AT BB
FOV B S T 9L -3 8 ( glycogen synthase kinase-
3B, GSK-3B) % K| & 1 £ ik, £ #F p-GSK-3p
( phospho S9) £ 3235 S /E FHAM Al A a-syn 451528
JERTEU AR 2 B R p T T A RSEIE
B SN Y G VN ) TR e
(lipopolysaccharide , LPS) K & ¥ 1% , H G br &9
BTS2 A& B4 T 1 (ionized calcium binding
adapter molecule 1, Ibal) M #H & & 4E K F IL-1B .
TNF-a 35K 7 i 2 Th & o Ak 53 43 501 il 4%
LPS F1 6-723E Z I % ( 6-hydroxydopamine , 6-OHDA )
SERRREAY AR, FRT 52 5 b, B U X T o S 5 A5 A
R B RJBT SR A /I T3 240 FRL TG B il 2847 R A 1Y)
THER,

1 RS

1.1 ##
1.1.1 ZEwzsh¥y

100 H 8 JEIE IEME SPF 2% SD KL, 74 H (180 =
20) g, W g v s 2 K A S B bt [ SCXK
(77)2018-0006] , VA L ah¥y¥yim s+ Lifg s 24
KEESL S L SR = [ SYXK(97)2018-0008] .
ARSI 5 O 38 i v e B 2 K 2 ST 3 ) 18 2R
B 22 51234 fE ( PZSHUTCM200911001) o 1A 37 4%
F 2 60% ~ 65% ,JHE 23 ~ 25°C, A sht-Iis
HI(LD12.12, B 7.00 ~ 19.00), A MR & kK,
SEEGHEREHL S I E RS sh W L
1.1.2 Z¥)

5275 MR UKL Pk B P S A A B
U8 BLAAT BB T WA DT, BICE R P2
TARFARBFE L HIE, 2 BPEE R T 2R A%
ZER, BT E XA, 23R mi, shs
AT AR E S PN GG OC (O 1 25 35 ) Frik it
SRR R B B 25700 &, RIA R o B K LA
H#EE M/ DB=DA x KB/KA, DA Nir#Elk
FHE AR KB K BRI R E0(7) ,KA
R bR HEAR R T R A (388) , BV K LA H
5 25 DB=DA x 7/388,

113 FEEF S5

R FR S7 AR E AL (HE SN=3N, %Al H

A) 510 WL e B (L9 R Y ) 5 Y i



T E LI E IR 2021 4F 12 A %5 29 %55 6 ] Acta Lab Anim Sci Sin, December 2021, Vol. 29, No. 6 751

( B RIRBM R AR A R A F] ) 5 2 DI REREAR X
(%15 DENLEY DRAGON Wellscan MK3, Thermo 2
A, 2 E) ; Western Blot FLJK{X ( #4*5 043BR41664,
Bio-Rad A Hl, )

ELISA X7 & IL-18 ( Lot JL20884 , |- {52
b B3 A BR 2 7)) 3 ELISA i 7] & 11-10 ( Lot;
ERO0135, b B AE YR A BR A 7] ) s ELISA 1205
& TNF-a( Lot; JL13202 , 1985 3k Sl B A FR 2
F]) ;NF-k Bp65 antibody Rabit ( Lot: D14E12, CST 2%
A, 3 [E ) ; phospho-NF-k Bp65 antibody Rabit ( Lot ;
GR3204852-19, Abcam /A A, ¥ [F ) 5 i 22 ik ¥2 1k il
( Tyrosine hydroxylase, TH ) antibody Rabit ( Lot:
588448, CST /3 l, 3£ [# ) ; GAPDH Antibody ( Lot
10011065 , Proteintech 23 ] ) 5 B-actin antibody ( Lot ; #
0078629 , Proteintech /A ] ) ; U i S AL My A i 111
Y% IgG(H+L) (Lot;: D110058-0100, ¥4 T.) ;
BRI E AP IR 1L AT /N 1gG (H+L) (Lot
D110087-0100, Fi#EA:T.) 5 B 5454 K APk 1
(ionized calcium binding adapter molecule antibody 1
Rabit, Ibal antibody Rabit) ( Lot: PTE0556, WAKQ 2
A, HAY) ; BCA Reagent A( Lot:#A4801 A,Z = K\
]) ; BCA Reagent B(Lot;#A1101B, %8 = K/ H]) ;
SDS-PAGE #§ Ji it £ 12771 £ ( Lot : #102919191106,
M7 K4S Fl); PVDF Transfer Membranes ( 0. 22
pmol/L&0.45  pmol/L,
Bedford, MA, 3€ [ ); ECL 1t 2% & Y6 W ( Lot: #
1907702 , Immobilon-p Millipore , Bedford , MA , JE[F ) ;
T B 2404 (Lot WS20130112, b i v G 24\l i 5y
HBRA ) ;6 -3 3 L E i (6-OHDA ) ( Lot; #
MKCDO817, Sigma 72 ®], 3£ & ); LPS ( Lot; #
068M4067 V, Sigma 23w, £ [& ) ; Bl h 1 il ( APO)
(Lot: WKQ4315, WKQ 728 ®l, H 4 ); ¥ I8 1l /2
( Vitamin C) (Lot:#311403,Selleck A &), 5EH)
1.2 FHik

JIT A S0 R SR RITIE LIRS 1, U A &
TREREAT A A R K BN AR SR L
1.2.1  LPS BRI g 2

SR RS ST AR E AN LPS (R A 1
2 WL, R R 2.5 we/pl, A HER K AL, BRECEL )
TS T4 ) 28 B 30 R il 48 LPS K RRABEAY
1.2.2 6-OHDA R Flk

SR PR3 55 ST A8 6 AR 3wl 6-OHDA %
WCHIE R 2 we/pl,0. 2% ) Vitamin C BLHC ) 1 4t

Immobilon-p  Millipore,

TAMRFTECETS , §il 45 6-OHDA KRB,
1.2.3 FAREE

FEURRIE (19 1% B HE 241, 40 me/kg, 18 1
ERDIS 51 R SF - 3 e B (R A i i el B VAR N
FE AL, A PR i 6 ) — 7K S T, AR R BT
BEARIT R Bk, UIIF R Bk, 28 B8R AT X 2 P H 2 E] A
B AT kA B R

Z: BT B 3 g 7 A4 A S ) SR bRl
HIRI AL B, FRic A 08 BT S . (1) 55—
JSARBRERTIXUG 5.2 mm, fIAR AT 00 1 mm , B 5
T 9 mm; (2) 5 " ARFREERT XIS 5.2 mm, /5 15 H
M 1.2 mm, i ET 8.5 mm,

FH Pt A A A 5 P L 2 A e T
W U e AR 2 ) 4 D T G ST R E
10,2218 ) k5, ML BIBHUEN B L1
pl/min (A3 BE S B2, FEST S EE BT 5 min,
G IR T AR TR A R B A 1A B A o v S TR AR R
A BRER K R BE T R 48 G B2 RV 1K R R Tl
R,

1.2.4 AR5

RIGEE 2 J8, 35 APO (0.5 mg/kg, 0. 1
mL/100 )15 e KB A K IEFEAT N, #iE i
R TR0 80 7 BB B S bRk

(1)LPS SEIG R B 1y 43 21 . B AL 7 3R 04%
LPS Sz K B0 2 2H . LPS R 2 ( fRiFR LPS
), 527 M B ORL T B2 (R PR DH+LPS ), 75
MARFARA (FAFR sham AH) , BHKRKE 8 H,

(2)6-OHDA SEEGHIRY Bl 7340 . BALEL 7 3Rk
1 6-OHDA SEIe A KB 3 4y 2 2H . 6-OHDA AU
21 (fATFR 6-OHDA 2) S J7 b ¥ J0kE - T4 (18 Bk
DH+6-OHDA 41) , 3 A TF- AL (sham 41) , RE4H
K8 H,

(3) 259+ 100 . R F-AR 4L LPS .6-OHDA 4145 !
KEAFRAEPUEMEKES  KRSHARRUE
J5 M BRI B (MR 1 g/mL, F i 7 g/ke) , B H 1
36 L,

1.2.5  WGAT Rk Ut

A3 T XA R T e (fRTRR O ) ) AN T T
52 4.6 FIWLEE A0 APO B SRR A & iEk:
TR, BTG 24 h KA, AESK 1% 2 1
T2 BRI I F A HE K B, A oK SR DT Sk UG
I3 B FL PR B - SUIRAA R AR A, I FE 2 -80C
UKAE



752 P E S2I0 B4R 2021 4F 12 A 5529 %545 6 5] Acta Lab Anim Sci Sin, December 2021, Vol. 29, No. 6

1.2.6 ELISA 7AiM K R BT SCRAR A 2151 )
TNF-o IL-1B IL-10 i & K3k

VIR 4% B 100 mg BB FRACIRAIKH 40
A1 mL AEBREK P AR 75 52 ,4°C 544 LUK
TR B HL (12 000 r/min) B850, BUH 3% -
80°C VKFHIRAF . ELISA BARSZI AL IR Z: IR 7
G
1.2.7 Western Blot $7 AK I £ 20 A B 22 o SR AR
TH NF-k Bp65 .p-NF-k Bp65 Ibal (15 [155i5 7K F

RIPA 75 $2 OB T SCIR A 41 U8 11, BCA 18K
R, RGN FEE 8% & 10% 1) SDS-
PAGE #EMiE, FLUK 85 146 B S H IR0 7 . HLk, 80
V 30 min, 110 V 90 min; %% 200 mA,1 h;5% BSA
B, =R, HIR 2 h; —$i%F : GAPDH Antibody (1
:1000) ;NF-k Bp65 Antibody ¥ ¥ e il (1:1000) ; p-
NF-k Bp65 Antibody ¥ ¥ BC i (1 : 1000 ) ; tyrosine
hydroxylase Antibody ( 1 : 1000 ) ; ionized calcium
bindingadaptor molecule=1 Antibody ( 1 :500) ; B-actin
Antibody (1:2000) ; BUAIFE 4°CHERITR, IXTBST
Ye¥E 3 K, FEYR 5 ming —Hi#% H : HRP * Goat anti-
Rabbit IgG(H+L) %W ACHI (1:5000) : HRP * Goat
anti-Mouse IgG(H+L) (1:5000) ; &, #£K 2 h, 1x
TBST 3% 3 K, &K 5 min,

i ECL fb 2% &6 7 T g % N gL B s,
Imagej FIR A BT A4 534 H BB A5 IR EE A, IR
FEAH 215 (K (5 GAPDH | B-actin JK J¥ {H Fb
{EAEXT H , SRAFAEAR A LR A 1
1.3 ZitFEoHh

GraphPad Prism 8 K4 4b B ffr 45 52 55 £ 4 , Fr
A EE IR I IE 2540 A, T BERE DLOE S £ 45 U
Zi(x £5) R, ZANMTLEHE LECRHRNE
7253 BT (One-Way ANOVA ) , 41 [a] ¥ 95 1t %5 5%
LSD/Dunett/SNK 7%, S it 45 R DL P HE /R, P <
0.05 FARABIFLAEG 225 ,P < 0. 01 FR4dlE
FETEREM2ZR

2 #ZR

2.1 HBRITAHE
2.1.1 07 WUk X LPS BRI K U 247 M2
0P|

HE 1 AT, 5 sham 2 AR, LPS BB B A5
JE A (K1 s 0 J) 3L APO 55 1 R %
HABERAT R, A A B E 2 S (P <0.001) ;5

&2

LPS ZH He4s , DH+LPS 4 K FUFE 2.4 .6 JERT Y B A& e
VBRI s b A B2 R (P < 0.001)

o o EEAL
_ o) A R Sham group
FE . 2 L
= g 100 * LPS model group
-
oo A¥# 2 AR L
= é DH+LPS group
®KE 50
am §
a
0 * * *
0 2 4 6
YRYT I T ()

Treat time(week)
W5 E P R E,AP < 0.001; 5 LPS B 4] I
B ,'P < 0.001,

B 1 5205 BRI iR 22 WAL R SR 2247 O 2 FR S
Note. Compared with sham group, *P < 0.001. Compared with
LPS model group, *P < 0.001.

Figure 1 Effect of compound Rehmannia granules on

neurobehavior of lipopolysaccharide model rats
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Figure 2 Effect of compound Rehmannia granules on

neurobehavior of 6-hydroxydopamine model rats
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6-OHDA 2H J% LPS 44 #H k.3, DH+6-OHDA & DH+
LPS 2 NF-k Bp65 . p-NF-k Bp65 & ik /K g 3 [%
ik, A B EM2ER (P <0.05,P <0.001),
2.4 EFMEHANERXRERICKRE TH,
Ibal & H RiZHIF N

h#F 4 K 4 0] 0L, 5 sham 4H F, LPS 4 I 6-
OHDA 4 Tbal FRiEAKV- & FHm, TH ik KV i 3
WA, 4H 1A B 25 R (P < 0.05,P < 0.001) ;5 6-
OHDA 2H J% LPS #HAH L, DH+6-OHDA i J2 DH+
LPS 4 Tbal FRiE/K- i 3 FRAIG, TH 357K 2 7
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27T MU B RUREXT LPS AR BB B SOIR A AT H 13t IR AR (% £ 5,n=8)

Table 1 Effect of compound Rehmannia granule on expression of inflammatory factors in substantia

nigra and striatum of LPS model rats(x + s,n=8)

ZH % Groups IL-1B8( pg/mL) TNF-a( pg/mL) IL-10( pg/mL)
F-ARL Sham group 177.48 + 7.38 845.58 + 7. 12 467.33 = 6.57
EL WA LPS model group 212.06 + 4. 58% 893.34 + 5.02% 374.31 £ 9.17%

B 5 s R+ s Z 4 4H DH+LPS group 197.79 + 10. 114

858.02 + 8.8044 453.87 + 13.4544

U ST R, AP < 000155 LPS BHALHIE, AP < 0.01,44 P < 0.001, (F#)
Note. Compared with sham group, 2P < 0.001. Compared with LPS model group, 4P < 0.01, 44 P < 0.001. ( The same in the following tables)

F2 BEITHL BRI 6-OHDA FLAY K R T SCRR RAE R 75 R BB (2 = s,n =8)

Table 2 Effect of compound Rehmannia granule on the expression of inflammatory factors in

substantia nigra and striatum of 6-OHDA model rats(x + s,n =8)

215 Groups

IL-1B( pg/mL)

TNF-o( pg/mL) TL-10( pg/mL)

BF AL Sham group
6- L MBI 6-OHDA model group
82 7 M R + 6 - FE L L4 DH+6-OHDA group

187.80 + 7.74
223.21 + 8.62%

203.02 + 1.5544

793.40 £ 11.62 438.32 + 13.56

981.80 + 6.33% 375.94 + 10.76%

862.35 + 12. 7444 403.13 + 7.7844

R3 T EBR K BB RECIRIE NF-k Bp65 p-NF-k Bp65 & 1L (£ £ s,n =8)
Table 3 Effect of compound Rehmannia granule on NF-k Bp65 and p-NF-k Bp65 protein

expression in substantia nigra and striatum of model rats(x + s,n =8)

4151 Groups NF-x Bp65 p-NF-k Bp65
BFAL Sham group 0.53 + 0. 16 0.29 + 0.11
6-F2FZ M AR 6-OHDA model group 1.44 £ 0. 1544 0.54 + 0.044
27 M B UKL+ 6- 23 2 L e 4] DH+6-OHDA group 0.64 + 0. 13"™ 0.30 + 0. 10™
E LA LPS model group 1.21 = 0. 1444 0.74 + 0.2544
277 b Y URE+ IR 224 2H DH+LPS group 0.69 + 0. 134 0.28 + 0.02%4

T ST ARALE, A P< 0.05,44 P< 0.001; 5 LPS #RIZH L e, 44 P< 0.001; 15 6-OHDA B4 1145, ™ P< 0.05, ™™ P< 0.001, ( F#I[F)
Note. Compared with sham group, 4 P< 0.05, 44 P< 0.001. Compared with LPS model group, *P< 0.001. Compared with 6-OHDA model group,
®pc0.05, "™ pe 0.001. (The same in the following tables)
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Figure 3 Effect of compound Rehmannia granule on NF-k Bp65 and p-NF-k Bp65 protein

expression in substantia nigra and striatum of model rats

R4 EJr b R I K B R R SCRAR TH  Ibal 8RR (X + s,n =8)

Table 4 Effect of compound Rehmannia granule on TH and Ibal protein expression in substantia

nigra and striatum of model rats(x + s,n =8)

ZH % Groups Ibal TH
F AR Sham group 0.64 + 0.09 0.85 + 0.06
6 Z M AR 6-OHDA model group 0.96 + 0. 104 0.50 = 0.0644
505 L R+ 6- 2 3L U4 DH+6-OHDA group 0.42 + 0.28W™ 0.64 + 0.05™
RE L BRI ZH LPS model group 0.86 + 0.0644 0.61 = 0.0844
5275 i #2241 DH+LPS group 0.49 + 0.07%4 0.89 + 0.13%4
g [
%}/ NS o Q x
@%\4‘? %ﬁi@‘%f @/\&e‘& g‘é@, S
# s IS S (C R 0
G S Yo SIS P
&;@Q Y S b N

Bactin | .m— . A .
4 7 M EBURL X ARG RUR B SOIRA Thal I TH 28 133K 1525

Figure 4 Effect of compound Rehmanniagranule on Ibal and TH protein expression in substantia nigra and striatum of model rats
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R Z S A AN R R 1 B 2o i
WA SN PD Bl JR PR U6 BR 9% ( Alzheimer disease,
AD) SR T IR e AR AR

LPS Sy 2% FQR P TR O RE Y 3222y, iz ]
TFHRAEMSE PD shAAL 47 LPS FIFil 4%
PD BRI 2R IR I T 23 7 =X, R R 2 Ak A
FEIE I 1 o s, LD R 265 24 R IR B i ) 5
J AN T RIS S R B T 5T . ABFFER
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ST AASE TSR LPS T S T A S
2 B 1o 0 B P e A R BRI
RN IZIERIT A BA A R m GEAR AL
FREA BRI

6-OHDA A JLAS I e IS i 25 328 Jo 22 10 g 1) 5 2k
FEARTAR R FH G ST AR A S AR ] 3 2o i i o P L
£ o i i el I i A o A [ R PN
( dopamine transporter, DAT) YE T 1 A Z I e GE fif
20, TEMZIC N B E AL A i SE A A R R AR
BRI, 175 TS A N I8 % 2ok AR ) RE B A, Jin
SRR 2 O RE A 2ot AR M R A
FEZ AT KWE M PD L8 sh R 5T, A
5K LPS [6-OHDA S AU AR5 R AR
T 7 M B RO XA R BRIV I3 A I ST L S
FRIBMAAT T HHER

NF-k B 5 5 i #% H1 NF-k B1 (p50).NF-k B
(p52) \RelA(p65) .Rel B #il Rel (c-Rel) 5 Fft 515 i,
BIRAY, AEHDRAS T %R R AL LR R
RIIEC (DL p65/p50 S ARy 32 ) 5 =AMl K+
Ik B(inhibitors of NF-kB) &5& 2 S A7 T
o, RHERRAS T, BTG 9 NF-x B {553 i 1 1F
RTINS S HUAR G RAE SN 20 3G 58 S A T
S50 T A B o 2% Muhammad 252V B 9% 3 B ,
LPS FikbHEAY CSTBL/6 /NG 55 X 2 fifd K BV2 4551
M HROE AR AR hal J p-NF-k B I IL-1B 4541
PR 2RIA 7K 1 2 T v, SO ) /NS B 41 i NF-x B
B I O MR R T R IR AT BT PD Y
& RIAYIT

527 M RN R L PSS I A BT A
U BLEAAT BERERE 7 WRZG WAL AR, A B R H T,
AN VB2 KT ANEF O . (KD 2Ry B
BN R/ 01| T 2L 27 NPRRRRRRER Y XL NCERETTU (11078 2"
K7, PEERD HIE H0 FE KT IS AL, i@
Kb, b W T, AFE KT B RGEL ff
BRI, BRI, (BRSO EEE T  ) H IR KU
AL, AT K IR SE RS, PH2 i A
ZIh MAE L% FR M8 X2 80, — 256 B X Z 6%
W R R R, AL B A KT
B RRIT S BEM RS R (AR ED) H AT F < Ab
&, RABIBEIR, - AU " T, B
L EE A O K TR, B RUER. A
AT P IE I MR KA R 22, (R AR
FEZE) EL A, BR g, e , FlZIME ) 25
R B A RAAT ISR M B XUE S T,
BERBE EIE H0 A KT RE B, BRGE R,

I RS BRI, 52 5 b B 0 D) 28 LA b 2 I 'EF , 9%
W2 BIRILK Z X% PD B34 S BR FAER K 5 Fib 4%
B ERA WG

IR H ST UE S, A B 5 A B LT
TS TR IS 13 P iG>,
JEIH S Y SRR AT AR B S T 4R v A
LRI BRI | i B O 2 A, AR L B | A
SN T (MDA ) & 5 Rk, X1 a4 F g &k
W v e 7] 2 b 8 2 AR R % £ 1 A<l R AR A
/N BRI TR R — [ Wk 200 i 8 7 6 T B R 7 i 4R
PARAN AR N 1 AN g = Py o) Gl S
B M R IR S = P e ISR A T P A, A
RAIFFE T, 4 e X Jie 8 o i 100 85 5% 5 55 s R 45
FHEIT AR BUREE S5 £, J1 5 i
FPEET FF S 1R 5 £ B4 Tt 280N 2R
2 S B TG P 1) e B A, T ER b 3 bk ok A A
AT Y A0 il 1045 D BE B A, DR AP A% B B 52 RE
P BURZGELRE T R, A B A oA ik
(a-Asarone ) | B — 40 ¥ fif ( B-Asarone ) . T &F M
(caryophyllene ) 55 24 BRIE PR 45 & I @ L& A Y
G g2 S5 TR FRE AR 28 22 G2 D RE A& 4% 0E | £ XL
) TS VR FH V8 4 000 1 5 [ 36 375 DI R, 40 ) R A
ZoCPH T AR 2 BRI AT R S, B A R T
s B R LS B (isocorynoxeine ) 55 24 B AL,
o BAVR FEIE 2t O oY . [
ATERE TR LA R AT AT 2 N TR 55 24 31
TR, SR B SR UESE, AT A B R B
b FRIMAR I B 2 A S o2 Bl i
FUAE 52, A7 25 8 AT 245 W TR O 45 ik 41 21
cAMP/PKA 155 18 1% 35 85 FR A% 17 ( eyclic adenosine
monophosphate , cAMP ) | 5 FH #{ i A (protein kinase
AL PKA) S REFIMFEINAER , RS Kk
PR BRIRBE I 22 2 1R 55 A LB TC AL L), BLARATE
FERW, H DB LU BT R PR A
F0Y L IGRIF ST R B BRI L B T
T 2R G B PSP 24 s VAR PR

SEGHIE ST 25 R B, 6-OHDA | LPS & R K ffl e
TEABE S 55 2 J) M T SR BT M M S 1 [ AN )
e & e i RS B AR S B R e R AT R,
UEAR R 5 A SR IE AR AT . 5 6-OHDA Jz LPS
PR, 2 07 H B MUK 1§ )5 DH + 6-OHDA 21 K&
DH+LPS 2 K BB BT8O A IL-18  TNF-o 5 HE R 3k
TR, IL-10 5 5 3Rk W e, B 0 M B ok
XPABERY I FR 2847 Ay 2 1) T4 T 55 40 o] A5 4
KR RBCRARAE 5 P -3 R IA A OC
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SCYGZE R WK 55 sham 40 HL %S, 6-OHDA | LPS
R 20 K B SR JR BOIR AR Thal (| NF-k Bp65 | p-NF-k
Bp65 Rk /K- T, TH Rk KV B & REAL,
5207 M BRI K BB B BOIR K Thal | NF-k
Bp65 .p-NF-k Bp65 ik K1tk 3 FEAIL, TH kK
- T, B B U A ) R B SR AR
/NS A0 L NF-x B A5 538 B 3006, R 1L-18,
TNF-a 25 RAEH F 31k, 1 35 R RLK R 2217
h R

25 LTI /NS O A0 B O S AR 48 R s KO
FiK 5 PD WARIEHVIFAOC , 5 77 Hb 2 Uk 38 2o 17
AR R R T SR AR /)N e I 200 RS , T R R
K F TNF-o IL-18 75 2 28308 0 7 A7 K iR 217
JPE RS ST MR RN PD LK R 24T
25T U S T R ML AR DG, ABIE 5T i
HEE TE I HEBRIGYT PD By3EEELAl

2 & X #(References)

[ 1] Selikhova M, Williams DR, Kempster PA, et al. A clinico-
pathological study of subtypes in Parkinson’ s disease [ J].
Brain, 2009, 132(11) . 2947-2957.

[2] BRPHE, AISCE, EEH, 4. ﬁ"%ﬁlﬂ?ﬁ T4 M R T B2

FEXTIA 4 AR5 KB RIRITAE R [J]. hESEIR 3h 4k,
2013, 21(1) . 22-26.
Chen DD, Fu WY, Zhuang BX, et al. Therapeutic effects of
transplantation of bone marrow mesenchymal stem cells into
substantia nigra on the rat model of Parkinson’ s disease [J].
Acta Lab Anim Sci Sin, 2013, 21(1) ; 22-26.

[ 3] Dauer W, Przedborski S. Parkinson’ s disease: mechanisms and
models [ J]. Neuron, 2003, 39(6) : 889-909.

[ 4] Hirsch EC. Altered regulation of iron transport and storage in
Parkinson’ s disease [ J]. J Neural Transm Suppl, 2006, 71;
201-204.

(5] M, Mg, £F, & ZIThmamkea L2 DR

SRR RITROWEE [J]. PR EZARE, 2019, 34
(2): 838-840.
Xu PH, He JC, Wang L, et al. Clinical efficacy observation on
compound Dihuang Decoction combined with Levodopa in the
treatment of Parkinson’ s disease [ J]. Chin J Tradit Chin Med
Pharm, 2019, 34(2) ;. 838-840.

(6] BKk&E, M. M@ AIF SRS [)]. heh
Fjli%T—' , 2021, 39(2) : 23-25.

Zhang L., He JC. Experience of professor HE Jiancheng Treating
Parkinson’ s disease with Dihuangcompound prescription [ J].
Chin Arch Tradit Chin Med, 2021, 39(2) . 23-25.

(7] Wede, P07, frdtal, 45 BT HBTrRfE GSK3B /54 &
Eﬁﬁé‘ﬁﬁgmﬂiﬁﬁu~@ﬁﬁ’ﬂﬁr‘fﬁl§’%)ﬁrﬂlﬁ}fﬁi [J]. shaehEE
25247, 2018, 36(4) ; 815-818.

Teng L, Hong F, He JC, et al. Study on mechanism of compound
formula rehmannia on remission of rats model of levodopa-induced

dyskinesia by regulation of Gsk3B signal transduction pathway

[10]

[11]

[12]

[13]

[14]

[19]

[20]

[21]

[22]

[J]. Chin Arch Tradit Chin Med, 2018, 36(4) . 815-818.
XK, X, R AR RBTTEST LPS A2 2 G 4
RPN (1], P E 25 B A, 2020, 36(3) : 431
-437.

Liu JQ, Zhao M, Chu SF, et al. Evaluation of subacute
Parkinson’ s disease model by substantia nigra injection LPS [ J].
Chin Pharmacol Bulletin, 2020, 36(3) ; 431-437.

BORMS, VEYGTE, i, AF. SHH {755 58 B 0 800 X 4 2%
TRREEL/IN B PR AP LR [T]. Mg il <2258, 2017,
33(5): 586-592.

Hong LP, Wang GL, Wang D, et al. The protective effects and
its mechnisms of purmorphamine on mice models of Parkinson’ s
disease [ J]. Chin J Neuroanat, 2017, 33(5) : 586—592.
Tysnes OB, Storstein A. Epidemiology of Parkinson’ s disease
[J]. J Neural Transm ( Vienna) , 2017, 124(8) : 901-905.
Ball N, Teo WP, Chandra S, et al. Parkinson’s disease and the
environment [ J]. Front Neurol, 2019, 19(10) ; 218-226.

Lill CM, Klein C. Epidemiologie und Ursachender Parkinson-
Erkrankung [ Epidemiology and causes of Parkinson’s disease |
[J]. Nervenarzt, 2017, 88(4) . 345-355.

R, AR 52 5 b B ORI I 4 R R B LA I R T T
PERT [T]. R EEEEZY, 2019, 30(12) ;: 2840-2842.

Wang L, He JC. Effect of compound Rehmannia granules on
oxidative stress in rats with Parkinson’ s disease[ J]. Lishizhen
Med Mater Med Res, 2019, 30(12) ; 2840-2842.

FR, AT S5 B ORI I 4 R R LR B T T
BEM [J]. P BEZ AR, 2020, 35(8) : 4122-4125.
Wang L, He JC. Effects of Compound Dihuang Granules on
apoptosis in rats with Parkinson’ s disease [ J]. Chin J Tradit
Chin Med Pharm, 2020, 35(8) . 4122-4125.

Frost JL, Schafer DP. Microglia:
nervous system [ J]. Trends Cell Biol, 2016, 26(8) : 587-597.
Xu L, He D, Bai Y. Microglia-mediated inflammation and
neurodegenerative disease [ J]. Mol Neurobiol, 2016, 53(10) ;
6709-6715.

Chia SJ, Tan EK, Chao YX. Historical perspective:

Parkinson’ s disease [ J]. Int J Mol Sci, 2020, 21(7) ; 2464.

architects of the developing

models of

Duty S, Jenner P. Animal models of Parkinson’ s disease: a
source of novel treatments and clues to the cause of the disease
[J]. Br J Pharmacol, 2011, 164(4) . 1357-1391.

Mitchell S, Vargas J, Hoffmann A. Signaling via the NF-«kB
system [ J]. Wiley Interdiscip Rev Syst Biol Med, 2016, 8(3) :
227-241.

Kawai T, Akira S. Signaling to NF-kB by Toll-like receptors [ J].
Trends Mol Med, 2007, 13(11); 460-469.

Muhammad T, lkram M, Ullah R, et al. Hesperetin, a citrus
flavonoid, attenuates LPS-induced neuroinflammation, apoptosis
and memory impairments by modulating TLR4/NF-kB signaling
[J]. Nutrients, 2019, 11(3) . 648-668.

(AL , R AT A B BEIA T A 4 AR 0 B i
Jrik [1]. EPchéﬁx,w 2018, 36(5) : 39-42.

Xu PH, Xia J, Wang L. He Jian’ s ideas and methods for the
J Tradit Chin Med Lit,

treatment of Parkinson’ s disease [ J].



o S SR 2021 4F 12 H55 29 %% 6 ] Acta Lab Anim Sci Sin, December 2021, Vol. 29, No. 6

757

[23]

[24]

[25]

[26]

[27]

[28]

[29]

2018, 36(5) : 39-42.

WAL, HVTEE, SMGRE, 4. FF HPLC-UV-DPPH ¥l
BRI B 2 6 PR AR TR A LU ST [T]. TRy,
2018, 49(3) . 582-588.

Shen HD, Fang JJ, Guo PC, et al. Comparative study on
active

antioxidant of Rehmanniaglutinosa and

Chin Tradit

components
Rehmanniaglutinosa by HPLC-UV-DPPH [ ] ].
Herbal Drugs, 2018, 49(3) . 582-588.

JEIHE, REFIAS, ARNE, A5, Tl R O TS Y i B
Yo B HZ X R b A g (0], P
2553, 2020, 31(17) ; 2087-2093.

Zhou Y, Du LJ, Zheng XY, et al. Comparison of antioxidant
effects of Rehmanniaglutinosa decoction pieces and their
polysaccharides on aging model rats before and after processing
based on the characteristics of ancient methods [ J]. Chin
Pharm, 2020, 31(17) : 2087-2093.

X, W= . b B 2 S X S B4 1l
20 L T AL — s 4 A 7% R 8 R K S s e [T R
[ 414 TAEWRIE SRR, 2008, 12(38) ; 7543-7546.
Liu PJ, Miao MS, Gao JJ. Effects of Rehmanniaglutinosa
polysaccharide on the levels of whole blood cells and serum
granulocyte macrophage colony stimulating factor in mice with Qi
and blood deficiency [ J]. Chin J Tissue Eng Res, 2008, 12
(38) : 7543-7546.

RARMR, FERRIE, TR, 5F. PR (1] LT
BEZ4 K224, 2018, 20(12) ; 108-111.

Wu FL, Dong QH, Wang H, et al. Research progress of scorpion
[J]. J Liaoning Univ Tradit Chin Med, 2018, 20(12). 108
-111.

HIN, EHE, BATE. SHS ) A B AR R AR 2 BN
[J]. LT R4, 2019, 21(11) ; 152-155.

Dong S, Wang H, Xie ZS. Textual research and modern
pharmacological understanding of Salvia miltiorrhiza [ J]. J
Liaoning Univ Tradit Chin Med, 2019, 21(11) . 152-155.
FARBL, SR, 20500, S PF 2RI AR IR R RR R FHALE]
B9 a0 —TE B " 2 R R EAE AR BIRESE [J]. h
24, 2020, 51(2) : 439-450.

Wang LQ, Zhang YF, Li SS, et al. Study on the “component
target pathway” multi-level interaction network model of the
mechanism of Salvia miltiorrthiza in the treatment of
microcirculation disorders [ J]. Chin Tradit Herbal Drugs, 2020,
51(2) . 439-450.

FRAFL. B2 AR I SR AT 5T [T]. TN BE 2= B4l
2002, 30(4) . 75-78.

Chen L. Experimental study on pharmacological action of Acorus
tatarinowii [ J]. Acad J Guangzhou Med Coll, 2002, 30(4) ; 75
=178.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

MR, B 1 ENTR TP 2 R BEIE IO (1], K
AR IR, 2014, 30(2) @ 230-233.

Lin C, An HM. Study on the central nervous system
pharmacological action of Acorus tatarinowii [ J]. J Changchun
Univ Tradit Chin Med, 2014, 30(2) : 230-233.

BERE PR E T 2 BE P ST S (D). U S
Be AR FAAFIERD) L 2015, 18(4) ; 16-18.

Cui Y. Research progress on chemical constituents and
pharmacological activities of Uncariarhynchophylla [J]. J Xi’ an
Univ Arts Sci ( Natural Sci Edit) , 2015, 18(4) . 16-18.
MRSESC, EME, EUER, SF. AT 09 D sh I Rk
oy PSRBT ()], 2y, 2020, 51(7): 1951
-1969.

Ye XW, Xia LT, Ren HM, et al. Research progress on the
processing history, chemical components and pharmacological
effects of Radix Paeoniae Alba [ J]. Chin Tradit Herbal Drugs,
2020, 51(7): 1951-1969.

FRUE. HT AR M DALY AT 253 AT 24 DY B 1 25 3
FERIREFE [D]. dbat JEath B2 K4 2017.

Wang CL. Study on pharmacological effects of paeoniflorin and
paeoniflorin based on the efficacy of Radix Paeoniae Alba in
nourishing blood and softening liver [ D]. Beijing; University of
Traditional Chinese Medicine; 2017.

G BRRE BT P25 A Kl R R ST kR (7).
Wi E AR, 2017, 52(5) ; 388-389.

Jin Y. Research progress on sedative pharmacological effect and
clinical application of Pearl mother town [ J]. Zhejiang J Tradit
Chin Med, 2017, 52(5) : 388-389.

&, B, E00. BRI I5I6IT 5 ML I T R0
2 ()] WL BE2EBEAA, 2001, 25(1) : 38.

Zhu Q, Cao Y, Wang MR. Observation on the clinical efficacy of
mother of Pearl compound in the treatment of hypertension [ J]. J
Zhejiang Univ Tradit Chin Med, 2001, 25(1) ; 38.

L, SRS, TR, AR MCFSIR IR E RIGIREE [T].
B EE, 2019, 51(4) : 302-304.

Gao Y, Zhang WY, Yu L, et al. Lin Ping’ s clinical experience
in the diagnosis and treatment of chronic gastritis [ J]. J New
Chin Med, 2019, 51(4): 302-304.

ARRIR, MRIL, SRR, 5. SR 22 i S0 v ob 24 10 N
ELAFCRMA AT (1], PEZSHH, 2019, 25(19): 116
-120.

Zou TJ, Lin J, Zhang DY, et al. Analysis of disease syndrome
and compatibility law of sedative and tranquilizing marine
traditional Chinese medicine [ J]. Guid J Tradit Chin Med
Pharm, 2019, 25(19) . 116-120.

[KFEEHH] 2021-07-15



