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[ Abstract)
1-methyl-phenyl-1,2,3,6-tetrahydropyridine ( MPTP ) -induced Parkinson’s disease (PD). Methods
of the MPTP-induced subacute PD mouse model (30 mg MPTP/ (kg + day) i.p, 7 d), the effects of DNL on the motor

dysfunction in PD mice were evaluated by gait analysis, the pole test, suspension test and open field test. The effects of

Objective  To investigate the neuroprotective effect of Dendrobium nobile Lindl (DNL) in mice with

After establishment

DNL on the expression levels of tumor necrosis factor-a (TNF-a ), interleukin-6 (IL-6) and interleukin-18 (IL-1B) in
PD mice were determined by ELISA. The effects of DNL on the expression levels of caspase-3 and caspase-9 in PD mice
were assessed by Western blot. Results Compared with the control group, gait indexes, such as the propulsion index and
duty cycle, were significantly changed in the model group (P<0.05) compared with model group, whereas Madopar and
DNL (100, 200 and 300 mg/kg) groups showed significant improvements ( P<0.05, P<0.01 and P<0.001). In the pole
test, compared with the control group, climbing in the top half of the pole time and total time of the model group were
significantly increased (P<0.01 and P<0.001), but the time of turn around and the time of the lower half of the pole were
not changed significantly (P>0.05). Compared with model group, the DNL (300 mg/kg) group showed improvement in
the top half of the pole time (P<0.05), but Madopar and DNL (100 and 200 mg/kg) groups had no significant
improvement ( P>0.05). In the suspension test, compared with the control group, the suspension score of the model group
was significantly decreased (P<0.05) compared with that of the model group and the suspension score of the DNL (300
mg/kg) group was increased (P<0.05) , but there was no significant improvement in Madopar and DNL ( 100 and 200 mg/
kg) groups (P>0.05). Compared with the control group, the levels of TNF-a, TL-1B, IL-6, caspase-3 and caspase-9 were
increased in the striatum of mice in the model group ( P<0.05, P<0.001) compared with model group and those in the DNL
(300 mg/kg) group were significantly lower (P<0.05), but there were no significant differences in the content of cortex
among the groups (P>0.05). Conclusions DNL significantly improved MPTP-induced behavioral changes in PD mice,
reduced the inflammatory response and neuronal apoptosis in brain tissue, and has a good potential for the development of
PD drugs and functional food.

[ Keywords)]  Dendrobium nobile Lindl; Parkinson’s disease; 1-methyl-phenyl-1,2,3, 6-tetrahydropyridine; Madopar;

mice

T 4 %% 7% ( Parkinson’ s diseases, PD) , X #R=E
BRRIE ( paralysis agitans ) , /& —Fh & LAY #2218 17
PRSI, HE LR Y Il DR 98 A 475 B M R R G5 B
RS BRI SEARE . B2 T eRg bl
ZIouHY A PEIR B DL e -2 fil 4% B 1 («-Synuclein,,
a-Syn) A FE B A HY I 5 /MK (lewy " s body, LB) Y
JE U PD AREMER LR B . HAGET PD &
Joa B BLAA 37 HIL T i AN VE A, A BT SEIA K PD
5 R SR SN LA K A T AR 2
24 PD WImARIG I AR LA 2ol 3 F R e
et R A ALY B ( monoamine oxidase-B, MAO-
B) 4t 7). NMDA 32 {4 BHL #i7 551 #0147t BH 6% BE 25 ¥
ST XA A AR PD SR H KA T
henliiE 2 IEH, B HRtE A EMa ke
EALE, T E S E SRR A DR B R

La AR EIWER/ NG PD 2549
WEEZAERT G PD H A E FE IGIRE
B B EA 2T S 2R A TR
PD IRYTHR AL B . PD ZE R 2= e T E L3k
P TSR 3 0w e aeE . A it
( Dendrobium nobile Lindl, DNL) ¥ &4 48U A | W 4
B B R U JE R, 32 B DUR R R TR
I, E TR, m T 2010 AFERR(
[ 24 ) vp 2 BIAAH 4 A LR Sy 245 T b i 22
U BRI AHT , B Y TR Ak
WO R 2 b R 2 R AR D H:
SEA WA Z WELE BT | K B DL S X p 22 R 4t
P S R FLA W M ECEAE R A ala it
FEIIREA G /N AT AR A 917 2 R,
HHEE/INEUK PR DA FTS-HT™™ | S 80A b



50 P HA R 2R A5 2022 4F 1 A% 324845 1 ] Chin J Comp Med, January 2022, Vol. 32, No. 1

Bl ] AR i 22 WS 3 K B 5 a2 A o JEE T
PR AR 98 E S B, s A Vi T S TR A 22 4 i v
T2 A BEl A A5 0 1 2 2 3143 B i A2, O
R S BUA BREER Y 47 A FEFIE AL 88 4, & 4R
P < R | BT T BRAE SRS A A0 A2 Bt 5 2 il 2 R
G, NR G R /R T B8O RO R 2 R 58
ZS N ELTP €700 TR 3 Dl s e NI | S I S S e
TE BTG A B AR H BA TR I

TEABFFE T FRATRY 1-H 54 8 5E-1,2,3,6-
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Figure 1 Experimental procedure
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caspase-9 KA

W25 UK LU 1 34 SI K, AC AR
12000 1/min &5.C> 15 min i ,EXJ:/%/&,@ BCA X
P SR R G M E 2R R, 8, —80°C URAE A
M. 5L 30 pg & EAEEBCHIAE S, InA SDS-
PAGE FHEZE MR e B fe ZhF i o BEICER LK OR

P e 4 B R 90 'V, 29 20 min; 23 B iEHE T 120 V,
FERE 250 1300 mA fHE ;0. 45 um fL4%2 PVDF i€, 4%
JEA ) 60 min, ZEIREFH 1 h 5 B B0 B
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HIHEREHE R (P<0. 05, P<0. 01) FilA5 J5 #E 45 %34
AHEE (P<0.01), SERIZIAHLL, X2 W4,
DNL( 200,300 mg/kg) 71 & 24 7 72 J5 32 £ B AR ALAS
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FRRILH AR LY, 55 2 Wil AE A i SCPERT A v AT B ok
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0.05), SR, DNL(300 mg/kg) 2H A IEFT
R B R FR TR (P<0.01) , T 2R Beif ] sk
Fisf [i) R B B] G S 2 1 25 5% (P>0. 05) , T FHETT
AySERH BRG] S X R AL L AR, B R B R
F%(P<0.05) , SEIAIAIAH H, DNL (300 mg/kg) 41
(PEo 8 A B 25 5 (P<0.05) , 2 w4l |
DNL( 100,200 mg/kg) ZH P-4 — & B 34 in & #H

Jo R E 2R (P>0.05)
2.3 £HAHX PD /NRETHEWHI 0

TEZS L, N 3 fiom, 50 BRATAH L, 15
R A 38 B S AR 38 Bl a] 734 i A ]
FoR EIA W22 5 (P<0.05) . SHERAMLE,
FEZ A, DNL( 100,200,300 mg/mL) £H 45 i35 b
Bl 25 7 (P>0.05) .

R 1 DNL X PD /MRS IHENSL I ks, n=10~11)
Table 1 Effect of DNL on gait function in PD mice

- e " G iR
A6 X e 2zt RO
Gait indicators Control Model Madopar 100 me/ke 200 me/ke 300 me/ke
AR (cm) 1.36+0.38 1.390. 59 1.10£0.26 11720, 41 1,240, 43 1.21+0.43
Forepaw track width
ﬁﬂf;[/m( Cm_) 1. 65+0. 68 2.47+0. 66 1. 50+0. 42 1.76+0. 31 1.92+£0. 52 1. 62+0.45
Hindpaw track width
A
fe ?EJ%*H.%I 0.39+0. 12 0.62+0. 18 0.48+0. 08 0.47+0. 05 0. 46+0. 07 0.46+0. 08
Lf propulsion index
g
EE?EJ_&*E%& 0. 50+0. 06 0.73+0. 06 ™ 0.55+0. 03" 0.51+0. 01" 0.53+0. 01" 0. 54£0. 04"
Lh propulsion index
A
fri ?Ej.h*ﬂ.%[ 0. 46+0. 05 0.65+0.13* 0.50+0. 04 0. 46x0. 04" 0. 470. 06" 0. 46+0. 05**
Rf propulsion index
g
EE?E.L*E%( 0. 47x0. 12 0. 66+0. 04 0. 56=0. 03 0. 52+0. 07* 0. 53+0. 04* 0. 57+0. 07*
Rf propulsion index
T
R AR 0.39+0. 15 0.53+0. 08 0.47+0. 15 0.44+0. 10 0.44+0.09 0. 40+0. 08
Lf duty cycle
ot
IR ST 0. 45+0. 08 0.55+0.05" 0. 44+0. 03" 0.49+0.07 0. 430. 04* 0. 45+0. 06*
Lh duty cycle
B
A I 0.45+0. 16 0.63£0. 16" 0. 4520, 04" 0. 460. 07 0. 400, 07* 0.39+0. 09**
Rf duty cycle
2
A SR AR 0.49+0. 13 0.66+0. 13 0. 45+0. 04* 0.51+0.05 0. 54+0. 08 0.55+0. 09
Rh duty cycle
TRBATR (5) 0.24+0. 08 0.30+0. 07 0.23+0. 06 0.26+0. 08 0.25+0. 05 0.23+0. 05
Average step cycle
T SXHELUMIIL, "P<0. 05, " P<0. 01, ""P<0. 001 ; SHARILIHH L, * P<0. 05, % P<0. 01, P<0. 001,
Note. Compared with control group, *P<0. 05, **P<0. 01, “*“P<0. 001. Compared with model group,”P<0. 05, P<0. 01,**P<0. 001.
F2  SBABIT PD /UK AL/ B0 (xs,n=10~11)
Table 2 Effects of DNL on climbing time and the score of the suspension test of PD mice
A5 PHSKITR] (s) [ 2 B 1] (s) T2 B E] () SAIFTE] (s) BHIE
Groups Turn round time First half of time Second half of time Total time Score
X HE 4 Control 0.97+0. 04 4.03+0. 83 5.93+0. 81 9.96+1. 10 2.70+0. 48
HETILH Model 0. 98+0. 03 6.13x0.99 ™ 6.73=0.91 12.86x1.16 ™ 1.7020.48*
FZ 4] Madopar 0.98+0. 02 5.74+0.79 6.66+1. 07 12.40+1. 18 2.11+0.78
‘ 100 mg/kg 0.96+0. 04 5.39+1.24 6.12+1.68 11.51+2. 66 2.45+0. 68
SRR
DNL 200 mg/kg 0.98+0. 03 5.15+0. 88 5.66+1. 17 10. 81+1. 66 2.55+0.52
’ 300 mg/kg 0.99+0. 01 5.02+1.00* 6.63+0.70 11.66+1. 42 2. 63+0. 67%

TE: SRR, *P<0. 05, **P<0. 01, **P<0. 001; SHAIL A 1L, * P<0. 05,7 P<0. 01,
Note. Compared with control group, *P<0. 05, **P<0. 01, “*P<0. 001. Compared with model group,*P<0. 05, P<0.01.
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2.4 EHAHKIT PD /RN H R 5 5E B F KR
=AU

WL ATHARAT A 2E S5 FRATTIA R DNL 4571 &
H1 300 mg/kg | ERCR AR, PRI ALIE$E DNL (300
mg/kg) AT I LE M AFGE, ELISA £ I 45 2R 4 &l 2
B, SXE IR Eb, AR L /N BRE0IR AR X 480 [
F TNF-a IL-18 F1 1L-6 /K F-FHiE (P<0.001) , 5
BAIZHAR LY, 96 2 B DNL (300 mg/kg) #5 F8 45 i &
TFE(P<0.05,P<0.01) , 7ERJE X, 25 2 1] 4 i K]
TP R TGI8 X (P>0.05)

F caspase-9 5 ) ik m B0, 55T A A E , B
HIZH A caspase-3 Fll caspase-9 F H 1) % 34 & B g 18
Z(P<0.001); 5 KR4 L, 55 2 B 41 A1 DNL
(300 mg/kg) ZHH' caspase-3 Fll caspase-9 £ H 1 3£
KA B3 R (P<0. 05, P<0.01,P<0.001) ,

3 itig
WA B BRI — bt 2 RPN R A IR g

AR PR 2B AT IR, 1E 60 27 DL AAE A %
Ik 1% . N TWRAWESE PD W I SR I7

2.5 N ABIDNRIKME P caspase-3 1 Bk BEFEE AT 1055 BLRR L HIE TSR 193
caspase-9 & B B RIA RN Pt Forh MPTP AR H AR W T M 258 R
G BN 2 R 3 s, X RRZH P caspase-3 Rl — BARKMWEGE S, MPTP gefg 5| &
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Figure 2  Effects of DNL on TNF-o,IL-6,1L-8 levels in PD mice brain
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Figure 3 Effects of DNL on the expression of caspase-3 and caspase-9 proteins in the striatum of PD mice
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