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K EREERECIEAN Neuritin FTiZBI 220

wER L AmE?
(LUEERAZERHEEE, UTE »FH 032200;2. L& % HERK, U % 032200)

HE. B TR F k. 2k T ibf T IURBEASS /7 5T 2 B Jkgd K RIS Rt A i 5 X
Neuritin 2 A 8%, FiE RKABRERZ + 5B . FIEAMRA, &5 2 A RBR KR ¥ AR K RS
B WA S B AE T e BT B, A2 11 R KR, E S48 A, BI10 REF SD K RMHE
TR, ] B K R S M A ¥ (FBG ), 4B e 41 & & (HbALc) . & ML 35 i % (FINS) X IR B BE(TC) . =
Be il (TG) M4 R Ao WUEE K-, 52 B2 A-Ba4% 5% \Western blot #5474 % X Neuritin F ik K-F, 58

25 8 Bl M JRBE R 21 K R FBG . HbALC.FINS. TC. TG 7+ &, M 8 F 4R 38 2 (I1S1) JF 43 B Ao IUAE R K
F &% Neuritin mMRNA 2 & & &2 K-F T, 5 EF 3 BAE £ 7 A %1+ FEL(P<0.01), 5 ¥EkmE
U ILES S IR A S T A B AR5 BAZE K R FBG.HbALC.FINS K-F T &, ISI A4 & Ao IUtE K -F i
Neuritin MRNA & & k& KF LA, Z R A% 5 EL(P<0.01); 25 HBEA 4 7405 48 Rom A A 4 b 4%
TC.TG T, 25 A%t F&EL(P<001), 5 F%FEALH TC. TG ik, £F L4t F &L (P>0.05), it

P A AT e = SRR A T AR B M R R K R R Kt A B X Neuritin &,

LR A Eah; Ak T od ;2 AR R B RS K5 5 2 Neuritin
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Effect of combined treatment of trigonelline, Fructus Schisandrae
oil and Metformin on glucose and lipid metabolisms and
hippocampal neuritin expression in type 2 diabetic rats

Jian-hong Wei', Li-ping Qiao?
(1. Fenyang College of Shanxi Medical University, Fenyang, Shanxi 032200, Ching;
2. Shanxi Fenyang Hospital, Fenyang, Shanxi 032200, China)

Abstract: Objective To observe the effect of trigonelline, Fructus Schisandrae oil and Metformin therapy
on neuritin expression in hippocampal area and glucose and lipid metabolisms in rats with type 2 diabetes.
Methods Type 2 diabetic rat model was established by feeding Streptozotocin plus high-sugar and high-lipid
diet. The diabetic rats were divided into diabetic model group, combined drug treatment group and Rosiglita—
zone group with 11 rats in each group. The rats received continuous treatment for 8 weeks. The normal con-
trol group consisted of 10 normal SD rats. FBG, HbAlc, TC, FINS, TG, liver glycogen and muscle glycogen
levels were tested. Real-time PCR and Western blot were used to determine neuritin expression level in hip-
pocampus. Results Compared with the normal control group, the FBG, HbAlc, FINS, TC and TG levels were
increased significantly; the insulin sensitivity index (ISI), liver glycogen and muscle glycogen levels, hippocam—
pal neuritin mMRNA and protein expressions were decreased significantly in the diabetic model group after
treatment for 8 weeks (P<0.01). Compared with the diabetic model group, the FBG, HbAlc and FINS levels
were significantly decreased; but ISI, liver glycogen and muscle glycogen levels, and the expression levels of
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hippocampal neuritin mRNA and protein were significantly increased in the combined drug treatment group
and Rosiglitazone group (P< 0.01). Compared with the diabetic model group, TC and TG decreased significant—
ly in the combined drug treatment group (P< 0.01); but there were no significant differences in TC or TG be-

tween the diabetic model group and the Rosiglitazone group

(P> 0.05). Conclusions Combined trigonelline,

Fructus Schisandrae oil and Metformin therapy can improve glucose and lipid metabolisms and expression of

neuritin in the hippocampus of type 2 diabetic rats.
Keywords:
hippocampal neuritin

Bt A AT A 1 AT I B s SR B 45 4 ) e s
WE PRI Y FEU R S Pt LT, Fiti ] 2030 4EFR
BEIR G R R 1.297 42,2 RUBH R 2 i TR 5 A%
PUPEIR S 2RI, BRI 5 3R 4 I B 1T 3
() — PR A ZE AL WP S8 2 AR,
PEA R AR ILAE , IR A AN G55 A Ja 1 Y
— FRANIERAE, QIR B O B L B R AR
g 02 R (Trigonelline ) A& 5 2 [ Fh b i
FEAEYIRZ —, TAEE TR FHAR I SRS
WNME G K A AR, B R IR R R IS 1
YEFHE, R —Fh 25 SR 58, et ARG I
JEN N Y (SR IN d e R e S R WA e N |
B2, ORI I8 ) H 259, — I 3UIKRE S %
IR BEARR & B, /2R YT 2 BOBE R 1
49,

WE DR IpG 58 #0289 R 1) R IR IR IR 2 — SR R 42
EIRHAF AR > o M Neuritin X 44 7] #894:
FHOCABE L JE R 15, 2 AF B R I — P B 57
R, & —Fp 5 g ] PR AR G 2B 3R I8 7, e
2 A 5 T 2 18 A A R Al i3, 9811 2 fik ] g
FIIE R, L — 5 M S 1 R TR LB o P
G R SIS AR I SN T A S W DR SN
Il d5e g , A A R 2 /MR - Neuritin £ 4 pi2
TGS A 28 3R AL RE T R e 7, FERH Lk
ZRMARIA T eSS i B ORI B AT AE T THI
RIEAE

H RITE A 5 1 ILE P08 s F 3 18 B3R 7 T
W TOARFIAHE Bt , PRI, -4 ELAA R i A B BE PR
KIS A BT AR ST AR 09 KSR BUME IR 24
Y, CBCh E N AMIFSR B — S . S T TR
T AE T 2 FERE RO B TR i A A R TR
eI & WFFE RN, A B 5 s PR
(AR 3 BT f , W DR M T RE i A, AR
Th 28 A B A 22 (R0 DR R85 B it w O v & 4 it

trigonelline; Fructus Schisandrae oil; type 2 diabetes; glucose and lipid metabolisms;

— BT 25 8, AT R AL SRR R R A W R
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1 HREH%

1.1 2 BUBEERR K RIREL R ST

SD K 50 H, IR # s s bt
i 8~ 9 Ji,250 ~ 280 g, filFE , i 14K, VF AT IE 5 : 2003~
0004) , ¥4 ShIBENL M 4 2 IEHXFRRZL 10 1, IE
MR AR S W T moME S DR TR SR AR, 4K
Jea BENL R R R RIZE 2R BRI A P AR )
MAZH o ARy kS N S B IR P 2R 35 mo/kg, 3 d
J BRI 23 B I (fasting blood glucose,FBG ),
RILIN BYFE bR R 23 W8 B >16.7 mmol/L,
MR 34 Ko b, AR bR ©
B - W =70:9:12: 9,
1.2 IWHERKZH

W 33 OB IR K BRBENL 73 R BB a7 4
(A 7 EL% 20 mg/kg . FL R T3l 1.0 mg/kg . — H XK
0.5 g/ W) WERIEHLIRIZH 2 k% 1] i 2H (29 4% 51 ] <
amglkg). 2 4 H PR EGHEATHE B 25 25, A 2R
TR TE X6 B2 OB PRSI E 1 o R 155K 1
WHEPR (25 BEIMBE ) , R 2 AR ER SR IR 24
1.3 IRARERAIE

24 H 28 KRR, NG B B2z Ak RR T , 000 i
B, TFBRE, A 2RI 10 ml 4, U221, 53
14 EMREBEERMKENESH Neuritin mRNA
MERAKRIE

F2H8 RNAiso Plus 185 & (CRE S A4 TRA
BR 2N 1 ) Ui W] H2 B RNA, FEFT 0054 54 il cDNA.
i SYBR Ui A ERCHI SRR R A TSE N SR G il
B IZ v (real-time polymerase chain reaction, Real-
time PCR)Y™ 4 , X it 42 155, BBOT-3446 . o 9™
A5 [ B E R B R L3R 1, L Actan SIS 3E A,
frEssrHr.

. 25 .

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

RS EAGE

5 26 %

K HH Western blot ;i Neuritin £ 1. ¥ 30 ~
60 . g FF A ECE T BESE AR ER 44 (sodium dodecy!
sulfate, SDS ) 2R N M Bt g 268 M- HhL ik , AN PR 4T 4 25
A TR ED , PR E A . —BU O, i AR P
i B —B 10 ml (BT Neuritin  Actin 55 S Hi A,
1: 1000 FRE ), EEVEIENRE ; P ON , FH 3 A
(AR 8 A8 A A 18 )RR B B AR eV o 1
2 000, V5 EUEME . 1§ 9R 1k 5% & Ot % (enhanced
chemiluminescence, ECL) & {1 , 5 & 18, B8 &
5, Ak 3 sk . Mixrotek ScanWizard 5 %54
YEAT HL 4 L Quantity one 7.0 B4 B A-ASOK
FE AT

*®1 PCR3|¥E%

S PCR 5 |47 3] K/ Iop
Neumtm  IE[f7[4):5'-GGGGTTCAAAAATCTTATCTG-3' 150
R[5 14):5'-GGTCAGGATGTAGCGTGGTGTCG-3'

Actin 5|47 :5'-GGAGGATGGTGCCCTGTTGCATA-3' 150

JI7514):5'-GACTCATTTTACTACTGGTTGGTG-3'

15 SitFEFE

K H SPSS 17.0 Geit R A4 T4 43 #r , T
REAISEL + bRifE 2 (x £ 8) Fon , 241 HL A BRI
B 224508, IR EL 5 LSD 24656, P <0.05 A%
SAGIFEE L.

2 HR

2.1 A B FETF A Z AN 4% . 1 AS
R AL 4T % A7k F RN

A2 K W | i g oW A il 218 AR LA,
SEBWERIT T 200, ZRAa%ity 2 L (F=
48.165.47.515 F1 68.904, P=0.000) ., M R g Al 2H
FBG /K V-5 1E 7 X A ZH oA, 28 LSD #i46 , 22 7
Gt as L (+=19.587, P=0.021) , BE PRI HIZH FBG
KT L2 DG, 25BEIRIT 4L . P k5
filZH FBG /K Hedst, 4 LSD ¥, 22 A G
X (+=25.632 #1 31.25, P=0.012 1 0.011),2 ™ H J524
YIEAI1GY T B AR SIBRZE FBG /K48 1 4 H I [
5, B (B LB 1B 7K A T R B ., 29 4 51 26
23 MR . W& 2,

BEIR IR A S AR E B (total cholesterol, TC)
WAL 1L 2125 1 (hemoglobin Alc,HbAlc) . =t i
(Triglycerides, TG ) 7K -5 1E # X B4l Hu %%, 48 LSD

K, 22 53 Ge it 24 L (1=27.698.24.545 1 22.417,
P=0.011.,0.009 F1 0.005) , HpRw#HAIZL TC HbAlc,
TG /K FEIEH X A TR . IR BIRIT 4L TC,
HbALc TG 7KF- 5 BE PR AR LU , 28 LSD i,
ZESAEGFE X (1=21.634 ,19.375 1 17.247, P =
0.023.0.020 #1 0.017) , 25 ¥ Bk & IR YT 41 TC HbAIC,
TG K V- R A AL FEAIG . L3R 3.
22 FHAKRRZTHEMIFRSDEKE RTS8
MEREESEE

2 HH R RS I ML TR % 2= (fasting serum lisulin,
FINS) /K | JUUAE S5 | 3 5% R AU 48 £ Cinsulin  resis-—
tance index, ISI) JHHE IR FLER, 2 B R R O 2 08T,
ZRA G #E X (F=35.791.12.708 ,22.458 Al
10.356, P=0.000), HHERIWBIAIZE FINS JUUHEIE . ISI,
JHAE A5 1 B 0 R g, 48 LSD Kk, 2 A 41T
7% X (+=15.623.9.476 ,16.324F 28.764, P =0.018
0.009.0.020 #1 0.029) , 4 /R 5 Y 20 FINS $51E &
X HECZH T, T LA B IS A O A . 25 49 6
BIRIT UL DB 4 1 2 B P 5 22 1S T T
JUL R D 5 0 I s A D 4 HE B, 28 LSD K e, 2257
A Gt B (AR YT 4 - £ =19.231.16.324

R2 BAKXRFBGKELLBHAESTER
(mmol/L,x+s)

251 L EZiill 14HE 2 AE
TEH X B2 5.53+0.77 5.49 +0.94 5.48 +0.21
WERRASRIZ] 2096 +5.35Y  23.67+164  22.31+2147
YIBAIAITA 2273 +£3.74 1756 +1.877  9.83+1.37?
V4 A LGE:N 21.28 +3.57  11.37+1.41”  8.03+1.07?
F{g 48.165 47515 68.904
PAH 0.000 0.000 0.000

WD) SIEH SR LA, P<0.05;2) SRR 4 L4k, P<0.05

*3 KHAKXR HDAIC.TC.TG KELBKHFTENSTER

(x+5s)

20 51 HbAIc/% TC/(mmol/L)  TG/(mmol/L)
TEH X B2 14.41 +2.69 1.84+0.33 0.84+0.12
PEPRARIZ]  35.15 + 6.24Y 2.74+0.48 2.12+0.10
iYRAIATT4 235145132 221+£054Y2 1.13+0.17%
V42U LGE:N 19.63+4.15Y2  272+0.63Y2  1.99+0.12"?
F{g 37.791 13.798 21.458
PAH 0.000 0.000 0.000

DS IER TR LLEE P <0.05;2) 5 R I I He s, P<0.05

. 2 -

www.fineprint.cn



http://www.fineprint.cn

o511 BRALTE S 5 CURR L ORI R R SUNICER A5 34T X B P R BROBEAR AR 5N Neuritin 22350452

R4 BAEARNBESZKERFHEMBRIEESERBHFESTER (Xxs)
215 FINS/(ulU/ml) o 5 2R fUR AR SRR /(molg) JIUBE I /(mglg)
1E X IR 34.48 +1.78 -5.13+0.07 19.79 £ 1.53 1.70 £ 0.15
THIRIRAE AL 70.01 + 9.68Y -7.38+0.13" 12.17 + 1.14Y 0.90 +0.13Y
B AL 39.12 + 3.47v2 -5.65 + 0.14Y2 19.15 + 2.432 1.63 £ 0.12v2
it} Ay | 40.53 + 4.95Y2 -5.98 + 0.25"2 1751 + 1.67Y? 1.55 + 0.16Y?
FA& 35.791 12.708 22.458 10.356
P 0.000 0.000 0.000 0.000

WD) SIEH SR LA, P<0.05;2) SRR I 4E b4k, P<0.05

28.264 1 9.476,P=0.013.0.014 .0.011 F1 0.017; % #% Neuritin 25 12235 7KECRLRFED) o
B 2H <+ =19.231.8.654.9.231 A1 13.452, P =0.013 . A 5 c 5

0.027.0.017F1 0.014 ) , 25 WHR-AI6 7 41 A1 2 4% 51 il
ZH I FINS B0 IO RIZE FAIG, 107 181 T, b e
FUUBE & 3, PR 52 2 30 1E 5 % R ZH K R
K, L 4,
2.3 HYXE S Neuritin mMRNA FIZE B FRIZH
=0

% 4K BLUE 5 Neuritin mRNA F17E 1235 1
B ARHA R TE0Hr, ZRAGTE L (F=12.701
110.128, P=0.000) . HEFR ¥ AIZH K FUfE 5 Neu-
ritin 25 (4 5 mRNA [ 387K 5 158 X B4 b4,
25 LSD fu 4, 22 A g it2r s L (1=8.579 #19.845,
P=0.021 F1 0.031) , 4 PRI 15 24 2H K R 5 Neuritin
S mRNA [ RIEACHEIE X R AR 254
BEATRIT A PR IERZH /N B S5 Neuritin mRNA
FEE 28 5 HE PR R A HL 3, 28 LSD K 46, 22
S G R (2 kA 4 =12.687 Al 14.321,
P=0.011 F11 0.024; &' #& 51| [ 4H . t =16.745 F1 16.984,
P=0.022 #10.021), 2515k &R TT 41 2 % 51 B 20 /)N
LI T Fh Neuritin mRNA FI1EE 14 2 38 5088 FR 6 151
I AN WF% 5) . K Western blot 4614 20 7

x5 LKAKXRED Neuritin mRNA FIZEAFIELLED

TEDHER (xxs)

205 Neuritin mRNA Neuritin #& 4

IEH R R 1.00 + 0.00 0.062 + 0.002
TH PRI 2 0.53+0.03" 0.033 + 0.002"
Y AIRIT A 0.97 +0.06? 0.057 + 0.0022
B &5 il 1.02 £ 0.05? 0.063 + 0.007?
F{H 12.701 10.128

P 0.000 0.000

D) SIEH X R R, P<0.01;2) 5 R AR A, P<0.01
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B -actin — S— — a— 000 kD

A TEHXTIRL ;B IR AR TIAL ; C . 25 BRI T 4L D B R B
il 2.
FfEl Western blot #:illi&5 Neuritin & B &R ixKF

3 iTtit

2 OB RGP R AR AL g, T
el R FIALUh 5 2 k856, R BUR S R4
W BAONE B AL, TP v Y v R 5 FE KT B LA
08 3 3 2 [ e 222 AN S I e 3
AL, RETCsE e i 4T R RS B8 4, BAa e
AALIEHIEE, R AR i BRI R B
A VTR R A BN ORIl AE
W PRI K B 27K L L i 3 IR W R /K ST R s
JoE 5 ZE VTN R B RRAR , el st bl PR R BB 2R
TP 1098 25 -, ol ke £y 2 e, 0D A A 2
WE R =R,

AR5 FE AR i v Sy R R S IR T 2,
PRIGREIY 20 Eh A AE AR FOK & E FEIE X B 4H 50
Yz, Has Wb BEL I 21 2 1 FINS ¥ 7, 32
TN LT, T TG TC TH&r , e B K BRAF IR AL
L o PHAAE T R 2 358 T 2 A% BT, JFCAE MR IR
R R AR, HAT BV [ R IR | 2
ZHAHAE PrAL SHEEY) . SRR SRS A A
Tl i Y b 3% AF % I K Bl FBG \HbALc 7K,
P 18I, SRZHF R L5 R —8Y, 5E% KR
A PR AR R A R ST - UL o B

. 27 .

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

RS EAGE

5 26 %

AR, BB A LA B A F R ) 32 2405 , i
SGWREIRIT I L TPRE R URE [ 55 4 g, ml RE
55 2y i v 1 5 2R U AT O o T 7 L e A 7]
FINS F1ISIAOVET (RIS B 2. 7 itk
RN G EL RS 2 S L EATv 6/ U o
JCRIPAT 3G N, M oTTE AR S s D Re e, M5
EARICHY T RERERTE . WE PRI AL B AE B By v
Neuritin W% 55 M ZRINER AR, 5 AHICSCRR AR
TE— B4 2 S R BE AL E Neuritin 7EAR O K
BT T (1) FRAR 0 SRR P LA TR
MU A6 7 T L 3# Neuritin 7 5%, R b 20T fE
B,

AT P L AT SRR ARy T B B
M RN B R P 22 T SR 2 H2E AP
X2 0 R I IUAE A SRR TR A 2 ALK AR
S i S E ] o B A 2R 8 L] ¥ 75
I
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