5520 55 19 1] T R S 6 T ) S 2 Vol.20,No. 19
2014 4F 10 A Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2014

Ik B Gt B A0 1 AP i T AS BT 330 R0 0 5/ S A T o
i BDNF (4 5¢

EpA, BEHE, HY, HaE, F
(1. ENTPER,®Z BEIT 361009; 2. &4tk 4% A 361021)

[(FE] B AR DT PR R 3 U 4 18 PR AR BT 30818 33 (CUMS) 0 AR 45 8 /0N BRL A9 AT SRy RG] Jili U5+ 2 8 3R ) 7
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Extracts from Pericarpium citri Improve Behaviors and Hippocampal BDNF
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[ Abstract | Objective; To investigate the antidepressant-like activity of extracts from Pericarpium citri,
and its mechanism related to brain derived neurotrophic factor ( BDNF) in mice exposed to chronic mild
unpredictable stress (CUMS). Method: Male ICR mice were randomly divided into 6 groups: control group,
CUMS group (20 mg-kg™'), fluoxetine group and P. citri groups (100, 200, 400 mg kg '). The treatment
groups, except control group, were exposed to CUMS for 8 weeks and administrated for 4 weeks. Sucrose
preference test, novelty suppressed feeding test and forced swimming test were used to evaluate the antidepressant-
like effect of extracts from P. citri. BDNF expressions were measured by qPCR and ELISA. Result: CUMS
induced reduction of sucrose preference, increase of latency to feed and immobility time, decrease of hippocampal
BDNF expressions. Compared with CUMS mice, extracts of P. citri significantly increased sucrose preference,
decreased latency to feed and immobility time. In addition, P. citri elevated the expression of BDNF in
hippocampus. Conclusion: Our results suggest that extracts from P. citri exhibit antidepressant-like activity, which
may be mediated by elevation of hippocampal BDNF.
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H 2GR R S — B2, SR ORI, RO T,
K FHLA, AE AN, SRk BB AT UM R s, REAT
ACHE R, TSI W L I O e S T A ke
JHC 96 S5 IE PR 4 7 R B B ATV AR 1 B A AR A o
RN S R RS SPNDY 1§ = 5 e N (TRT= 75 DN
PR, AR & R Z R E R . R
PRI B Ry C R 1 28 BR300 Jm 5 ) i 28 DA ok B2 Ry B 24
12077 0 R A IR T “BRIE ", Z 05 MR B A 2
A7 H TR AR A AR ABIE” i —
AR SE T Bk B A i ARG 7 AR AE b 1 ¥ 7R 7 3L

AR AE & — A 20N AT RS E 3 E AR
PN 0 ) i 25 L A ™ RS PR o M TR e
F= T (BDNF) Z7E i N & i) —Fp & A i, 5
HX A 28 28 G0 42 0 19 A A7 LA KM 28 78 1) R BB PR 9% )
FHIC, TTE 2E 36 4 28 ST B B, U B AR A 1) 5 B
IBITHLH o PRI, 7 52 560 R FH 28 B4 A 52 B 37 i R
B 4 B 0 B AR AR T, OF 3 — P R R T
BDNF [ H M AR1E AL
1
L1 259 BRPC e Bl 45 MR K (Mg A JE 1] ep =
B 2 B, 7= M AR ) 3 AL 8 A% 24 M AR B A ik [
WA 2 W, BIK3 h, T 12 B2 IE L T0% &
iz 60 CIZHE 2 h, ¥ 45 %2 10 mL, 2 AB-8 W Hi# i
aifl,, FRE R R EE 0.1 g-mL ™' ,50% Z AR R
TR LR, 8 0 VAL 25 e 44 T AN T D45 R R R B
1.2 sh#y Mt ICR /NRRL BT 9, IR (22 £2) g,
5 R, W B EE SRS O, S A R IR S
SCXK ( 377) 2007-0005, /NEL 8 H/%8, 2 H (22 =
2) C,OGRREE 07:00 ~19:00, B H 345 1 k5 1k
KI5 PR 1R S R S
1.3 X% BDNF ELISA &7 & (& U+ 4= 4y
THAMRAF, 5 201205) ,PCR 519 [ £ T AW
TA (B ) By A BR 2 /s, b5 201301, 5%
1 PCR A & (3£ [E Promega £ ¥ R A R A
Al LS A6110) , Hh % 567G 7T (# M 10 24 i 245 4 FR
] HES20130701)
1.4 {4 FS-21 B SHL ( H AR A R
Al ), XHF-D & 383 #ods (T 308 2 A M R K
AR ), ABI-7500 2% SE B 2 & PCR X (3
N A= 9 2 48 08 7)), 3K-15 3 1 25 0 AL (4 [

Sartorius Sigma /3 A ) .

2 7k
2.1 MR R RO RT SN ( CUMS) /)y U Y A
# CUMS it B2 b B 1 2 X IR 2 /D B, oAt

- 152 -

S5 /N B TR B R S I B AL 45 T A0 R K
R AR, 15 0 AR BT ] B 1 BT ) 1]
2 h) REGE A4S B i As [ e i I W R 3R
B ORI A 25 T, 54T 8

2.2 WK EFIRYS WK DR G S5 g A AR 4,8
JABEAT o 58 Z R, Se X /)y BE AT Wl A O IO A DI
Jeln T /NP 1% BEREK 24 h )5 8 Heh — R
K, R EAT 24 ho BWEAKGE Y 205 B/ Rt AT
IKERIRF 24 ho RIS AE BF 9 SCEIT IR, B ]
ANRUE TR T, 4 T 1 1% BEREK
LK (B ERBIE) . Lid 24 h, Fri 2 Sk
TR R E, 18 33 /N BT R A /K B3 K i 4

T B AR AR S B S
BEAAR G5t = B K T #E B/ OB K IS & + 5l K #E
) x100%

2.3 g kesndy TR 4 BT REK IR S,
CUMS /)N ERAR 5 48 7K it 4 L BE AL 43 o 5 28, BV 4SS 7Y
X BELHL BE P 24 368 BECER TR SR P 7T 4H (20 mg-kg ') K
W Bz 32 B4 100,200,400 mg-keg "4, 45418 K, 4
RGN 1R ESL 2528 d,

2.4 AT I ER s AT 0 R il g A
J5 T IRBBEK LR 5 24 h 47, K& 14
50 em x50 cm x 20 em By RN &, R VEFT TN /DN
AT B2, Z AT 8 min, KX I TR AT,
A — R BURBCE T & 7 19 1E e ks BURF & 7
) — A, JF R FF 4R TH i, B0 /0N BRI R BRURR
IR, X I kR, RS R, J) Ahid sR
ZH/NRAEIR IS5 S 15 min Y FRORIHFERE .
2.5 SR fiFUKIAEe MRS Porsolt HE N7 Y L, M
DACHE " B0 W kR 56 7E R 1 R BB K R 56 R
48 h 47 o K/ ERUE TR (25 £2) °C KK 10 ¢m
{16 154 % B B 25 28 v (55 20 em, FLA% 18 em) Y 7K ik
VK 6 min, FE A B 1 FR = /N BUE K s Ik
L, SRS A 48/ 1 A2 B LOR R Sk 36
TEAEZK o 3K — o B 38 i SR AL EA T AR . iR
FHWR 235 5 25 245 35 WU 1, 16 00 37 42 0 1Y) 34 B vp
1o LA, 105 /N BAFEJS 4 min (9GS Bl B[]
2.6 /NEURGZHERE S ER /N BUTE 9 38 U UK il 5
JG SEZIRE Y P B S 5 R R R A R
TRAFET - 80 CHMBMRIE VKAR . 226 SC ) % &t PCR #
i il A% s ZHAURE i 1210 0 A TR () Trizol 3 1, 1
AT o WA T 1.5 mL B.0E T =ik
JCE 5 ~10 min, $EF A 0.2 mL =& H ke, il 51
EW 15 s, ZEINE 3 min, ZJ512 000 romin ' 4



ZEAS A5 < R B B TR ) A 0 UR R AN T U N/ BUAT S R T BDNF R T 50

C 0 10 ming W KA SR 2 15 00 B 0 45
om A RS TR, IR AT, & R ICE 20 min,
12 000 remin " 4 C &> 10 min, 3% 1 iE . FEHH 0
A EGUTHE RN RNA, A 1 mL 75% 2 B3k 3% Ut
€, 12000 remin ' 4 CE&E.L 3 min, 7 i, =E
T4 5 ~ 10 min, 1 A 30 ~ 50 pL RNase-free
ddH, 0, 553 7 i RNA J5 R E T - 80 C LR A7
ELISA # 5 & 3 — DA 28U AR s, LA 10
pL-mg ™" FL @l A NP-40 2L (547 PMSF, & ik
JERT mmol- L") B A1 AR 51  HE R
i ZUMR W B 4> 50 mmol - L' Tris-HCI
(pH 7.4),150 mmol-L ™" NaCl,1% NP-40 L % f&
B2 &l , B-H M B R £h , PLIR A1 , 1L 44, EDTA | 52 41 ik
B S5 Z2 A ). B SRR R 1.5 mL B0 A
LT 4 C R TR B O ML, 16 000 x g B0 30 min,
B L5 WARAE T - 80 C vk 5 H o

2.7 BDNF mRNA Jli%Z BDNF mRNA ik & A ##
P R & U 145 4E , L GAPDH E R N 2,
SRR 2 R T

2.8 BDNF HEEFEME L BCA I & FE & &
M5 , BDNF &5 4% I8 ELISA §d B F gk 17, A
F AR AL AE 450 nm JU5E WOGEE (A) .

2.9 St s Bl R ] SPSS 13.0 Bfhab B,
A BHE L, x5 Fom o RS R Ir 2001, 1 H
Dunnett’s J5 #1750 81. LA P <0.05 KRR HA
N

3 #£R

3.1 XPBEKARAF LL g it 8 JRl B rE AR A AR
/AN BE KW E o e B E IR T Ad (P <
0.05) ,4&/8 CUMS 5[ &/ R A PUREK . ig 4524 4
JE UG, W B B B0 200,400 mg - kg ™' 1 R J 52 B
2 En N U K fR 4 H (P < 0.05, P <0.01) , [A B}
FF P 24 58 2 98 74 7T AT 4 v /0 BROBE K i 3 LG (P <

0.01), W31,
R1 BEERYIEAKRIEESLLBENE(x+5,n=8)

28 51 H &/ mg-kg ™! WEIK A 7 L/ %

Y= - 78.6 +16.9

157 - 55.1+16.8"

FPGTT 20 81.1+11.9%

W Kz £ Bt 100 71.4 £19.2
200 78.4 £15.5%
400 80.3 +13.4%

a8 AR AL P < 0,055 55 BE X IR 4L LY P o<
0.05,YP<0.01(£3~4),
3.2 SRR Zad 8 AR E AL, A
AR BRI B Em TEHH(P<0.05),

ig 4525 4 S , MR A2 HUY) 200,400 mg- kg ' 1T 45
AR IR (P <0.05,P <0.01) , [a] i FH 4 25 £
W2 S P 7Tt T AR S i R (P < 0.05) o Bt 4,
A HAE LI 2 )5 15 min N (1958 N BB 00K
I 7 /0N BRI FE 1 0 TE A AR A, 15 D AR B i B
Py (e 7 10 o) 5% £ S e P Y 25 5/ Rt B R

xR 2,
K2 HGERIYUMEBREAPFERSRENHIM(z+s,n=8)
13 5= AR R
/mg-kg ! /s /g

o8 - 185.3 £56. 1 0.82 +0.21

el - 307.9 +61.0" 0.84 £0.23

FIEIT 20 194.6 +84.2% 0.82+0.23

W5 Bz 32 B 100 230.6 £80.2 0.77 +0.21
200 207.9 £80.2% 0.84 +0.21
400 162.0 +42.9% 0.76 £0.24

TS At A Y P <0.01; 5 8% % 41 & P <
0.05,> P <0.01,

3.3 XI/NERBEUKCR S ] s 2t 8 i
W W NGRS N R e e S |
(P<0.05), ig 425 4 JJ5 ,400 mg-kg ™" f 5 I 42
Y4y AT 82 9 9k S B ] (P < 0..05) , [ I BE 44 25
EEN % IR AT AR 1 7 N T B S e A
<0.05), 033,

£33 BEEBRYMFEXARSEEMNHEIE(x+s,n=8)

gl H &/ mg-kg ™! Wk R sl i) /s
EgE| - 108.9 +£36. 1
HL R - 157.5 +33.2"
FPETT 20 102.9 =37. 4%
W iz 2 i 100 118.1 +£39.4
200 117.0 £51.2
400 107. 0 +30. 6%

3.4 XG5 BDNF EikWsgm  20f 8 A s,
BERYZ /N BUIE 5 BDNF mRNA FIR [ 3635 B 8 K
T2 HUL(P<0.05), ig 4525 4 JJ5,200,400 mg-
kg ™" 9 R B2 5 B 84 AT B4 i BDNF mRNA %3k &
(P <0.05) ;400 mg - kg ™' 9 B 5 42 B4y ol 34
BDNF 25 11 7 & (P <0.05) o [5] i BH 24 25 £5 2 91 7Y
T4 7] 1% i BDNF mRNA F1 8 (1 F ik &/ (P <
0.05), W54,

#*4 BFRERERYITED BDNF mRNA
MEAREENRM (x£5,n=8)

a3 biilE 1 BDNF mRNA BDNF % 1
/mg-kg” /fold /ng-g"

2= H - 1.00 £0.08 123.8 +35.2

LR - 0.76 =0. 08" 66.9 +26.7"

SPET 20 1.09 +0.09% 119.3 £39. 8%

I Hz 45 5 100 0.93 +0.13 100. 8 +30. 8
200 1.01 0. 15% 113.1 £40.0
400 1.04 0. 15% 119.6 £42. 8%

- 153 -



55 20 56 19 1) r [ 52 56 7 ) o Ak A Vol.20,No. 19
2014 4F 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2014
4 itig A 38 B A BT AR VE AL, 5 2 — 20 AT IR T

A8 P9 0 S BT 0 0 3K (CUMS ) 455 78 2 H iy
PS8 FH B R AR AR 7Y . — | = B T AR AE
FI R AW 2E AT R 2 DA RORS 2 P22 0F A, A AR
BRI . 752 i K B RS K S 4
R AR /N R B AISAE A% O E AR, B pRURk Sk
Ko NS N 5 | R Bl B I 4R Sk T i R B0 b
B iR 52 AR mRNA KT i 5 & A 1R A7 el
A5 T S ECIAB A KA o BT A K B RS |
AR BRI H i 2 M B R IR i 3 30 B i 4
T A B A R 25 TR M O AR R A AS ST 4
FRUA B Rz $E B ] I 25 4 in CUMS /)N BRUOBE 7K i 4
L, $ 7 R i 2 oy A Bram AR YE H o

5 — 5 THT 58 36 9 kS U S 0 A ok
() S P AT S B0 4 Y 2 — 2 AR TR R A AT B[R] s
TR R e S M4, I HLRE 5K T I AR 25 4 5 S
0w 25 Fn e £ 5 24 Jin LA DX, B A AR G 1 ] S A
M GE S S g W, R R B IR T 3 O
B CUMS /N BRI UK AN 3l s T] P U 2 7 B 2 2 B0
HAPUMAER .

AR B P2 MU L A B RN T2
55 PR AE (1) 95 B A B2 R HTAM AR 25 0 iR 97 AR AL
W) e R 2 RGP R 2 S T
(BDNF) &0 fi e )z M & B SR N+, F 250
TR R0 B 5, A7 AE T SO 55 AR , e i, i
TN R F s R g et M oo E K,
R oAb D BB I R 3k, 5 AP & oo iy ] S PR % )
R IR A S BDNF 3 & B K T E %
N, AR Ge Bt 0 AB 245 K AR s 3R 9T 34 AT 2
BDNF i, S8 AR SE IR , #2875 BDNF RJAE S Hr4
AR 25 (34 7 SIS FIR I 4 AR I R B 52 R WA AR
B A% 0 AR £ 2 h HC I B 2 % 1% I f) BDNF 26
IR VR 2208 O, 00 A R R 3 R
S E A7, BT R 8 BDNF 935555 Hudmar 254
B % 30 FDAIAE 51 A2 19 BDNE 5 4 R, H 25 3%
R o B R A A3 3 O B2 g S rh BDNF i 52
WO HAE S B R S B . 454 BDNF A B
HAWMPUMASYE N, 368 T BDNF ZEHT M AR IR 97 19
S FHLE R T E R, EE VR R
FEEY i ) BDNF /K, 38 7% HoB 3 A i 78
5Kk BDNF e f %,

SVARTT A 5T 30 25 17 ok 2 S B IE S Bk R 4
Wy AE /N BRAM AR AL 7Y rp LA ST ABAE L 3F B 5 5
BDNF ik B8 45 M1 6. X T Bk & & T BDNF F
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S B PR 0 S O A o R L AR B A i 2 21
TRS-2 mRNA,IGF-1 mRNA &3k i 5 1

FA, BE, R AR, BEL
(I SXEFHERFHMEE TN EABSEREELB T, M E3L 563099;
2. #OUE SR E A kA, 5 ﬁx 563099)

[HZ] B804 804 B S8 ( Dendrobium nobile Lindl. alkaloids, DNLA ) X 8% R 95 < BRIl ¥ & T Wik 20 20 J6 &
ZEY) 2 (IRS-2) mRNA JBRERFEAEKRFEF 1 (IGF-1) mRNA KK, 77 3% Atk SD IR g L o bl ek 35 SR 6
JEJG 1 WK ip B BRAK B 2 (STZ)40 mg-kg ™" i 0 IR K BUBE R o W PR R BRUBE AL 43 S A5 80 21, — RSSO 4 ( = A WU 100 mg
kg™') il DNLA 20,40,80 mg-kg "4, 5 IEH 6 BAHFIRAFARETE, HAHEH ig 525 1 R, L4 155 4 K
g 4T HERFRI K . Rl K B % I A (FPG) 25 B 19 & 3 (FINS) , i+ 5008 & K AR BU 15 8 (HOMA-IR ) , Real time RT-
PCR A 0 & BUIFIEZH 2 A TRS-2 mRNA,IGF-1 mRNA %35k, &R 51 EH 4 i, #A 4 FPG, FINS, HOMA-IR B & F+ & (P
<0.05) ; S5 ke, — F XWATZE . DNLA 40,80 mg-kg ™' 4 FPG,FINS, HOMA-IR & E &K (P < 0.05) ;5 1F % 41 i, 4
HVZH JFEZH 21 rf IRS-2 mRNA ,IGF-1 mRNA ik B> (P < 0. 05> SRR P, — W SUMEZE \DNLA 40,80mg-kg ™' 20 i
JEZH 2L IRS-2 mRNA,IGF-1 mRNA RIXH I N, £5i8 : DNLA B RE AR PR A B LwE , AL o] 68 15 1 98 JIF I 2 21 RS-
2 mRNA,IGF-1 mRNA %3k, W2 10 5 R HKHTA G,
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Effects of Dendrobium nobile Alkaloids on Blood Glucose and Gene
Expression of IRS-2 and IGF-1 in Liver of Rats with Diabetes

HUANG Qi'*, LIAO Xin®, WU Qin', GAO Lin®, SHI Jing-shan'®
(1. Department of Pharmacology and the Key Laboratory of Basic Pharmacology of Guizhou Province
Zunyi Medical College, Zunyi 563099, China; 2. Department of Endocrinology, Affilicated
Hospital of Zunyi Medical College, Zunyi 563099, China)

[ Abstract | Objective: To investigate effects of Dendrobium nobile Lindl. alkaloids ( DNLA) on blood
glucose and gene expression of insulin receptor substrate 2 (IRS-2) and insulin-like growth factor 1 (IGF-1) in
liver of rats with diabetes. Method: Male Spragye-Dawley rats were fed with high-fat diet for 6 weeks. Then
streptozotocin (STZ) 40 mg - kg ™' was injected intraperitoneally once to induce diabetic rat model. Diabetic rats
were randomly divided into model group, metformin ( metformin 100 mg - kg ') and DNLA 20, 40, 80 mg - kg '
group. And normal control group was fed with basal feed. After intragastric administration of metformin, DNLA and
isopyknic distilled water daily for 4 weeks to rats of metformin group, DNLA group and normal control group
respectively, the fasting plasma glucose (FPG) and fasting insulin ( FINS) were determined, and homeostasis

model assessment of insulin resistance (HOMA-IR) were calculated. The expressions of IRS-2 mRNA and IGF-1
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