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BE B KiTEAGRRAAAY RIS 2T 6 - #K % @i (6-hydroxydopamine,6-OHDA ) # %
8903 I & R BAY Z AR R RS AP 238 AL IRk Befedb 28 B T 09 % om ., Ak 54 R M Wistar
KAFEAG A6 RO BA RAE RTRA AARFGEY 221 A BRFTEY 112HREHHEY
1:148, 89 R, HEMAESH 3 B 6-OHDA #] & k& AP Z 4R, IR TTARAFe B HH 48 T AL AT
1 B4 R R TIRAL FIRTH[0.15 mg/(kg - d) R, BEAHAD 1:1 8 HEHEH1:24
Fo A HHED 2:1 WAy 4:4.05.5F5.5 g £ %/(kg-d) & FTHEARAANET, £42510 8, %
J1 ELISA HAbml &40 X R4S B A= £ 18] g % F B LR % (norepinephrine, NE) . B & 8 % L8 (tyrosine
hydroxylase, TH) . J24& & Bt & & 4 4 B ( choline acetyltransferase, ChAT) .4 % 4 ¥k B F (nerve
growth factor, NGF) . A k48X % & 43 (growth associated protein 43, GAP-43) & Bk i¥ 2 & /i B T
(ciliary neurotrophic factor, CNTF) &K-F, &R LS @sfBANK HAAL S HFREEENETH,
TH/ChAT % GAP-43 K -F 4% ,NGF 4% 7'“}‘r7(F’ <0.01,P <0.05), AR A bbAR IR TT IR R AR 7 &
A B B E 1A s NE GAP-43 K-FH 3, £ 1813 NGF K-F Bk, 4% 2:1.1:1 444 5 TH. TH/IChAT
el S, EH 11 A ER TG NGF/\ ¥ %M (P <0.01,P<0.05), HR"TIRamrbs , A% 1:1
A ERE AR NE.TH & GAP-43 K+ & ,NGF 42 %K (P <0.05) ;&% 2214 T W NE &
GAP-43 4 &7/5(P<0.05), &it HA A4 2:1 A4 1:1 B2 T K& 6-OHDA # F 69 % X B A
ZAEA K F s U A i T R S PR ik B Ao i 228 8 BT KB B 4% 6-OHDA 71 A2 69 LAY Z 345, e #s
B P SRk — ik A 2R
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ABSTRACT Objective To observe the preventive effect of different compatibilities of Ramulus
Cinnamomi (RC) and Radix Paeomiae alba (RPA) in Guizhi Decoction (GZD) on neurotransmitters and
their rate-limiting enzymes, and neurotrophic factors of cardiac sympathetic denervation model rats in-
duced by 6-hydroxydopamine (6-OHDA ). Methods Totally 54 male Wistar rats were randomly divided
into 6 groups, i.e., the blank control group, the model group, the methycobal group, the 2:1 (RC/RPA)
Guishao group, the 1:2 Guishao group, and the 1:1 Guishao group, 9 in each group. Sympathetic dener-
vation was induced by intraperitoneal injection of 6-OHDA for three successive days. Rats in the methy-
cobal group and GZD groups were administered with corresponding decoction by gastrogavage 1 week
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before modeling ( methycobal at the daily dose 0. 15 mg/kg; GZD at the daily dose of 4.0, 5.5, 5.5 g
crude drugs/kg for GZD 1:1, 1:2, and 2:1 groups ). All medication lasted for 10 successive days. Levels
of norepinephrine (NE), tyrosine hydroxylase ( TH), choline acetyl-transferase (ChAT), nerve growth
factor (NGF), growth associated proteind3 (GAP-43) and ciliary neurotrophic factor (CNTF) in myocar-
dial homogenates of right atrium and ventricular septum were detected by ELISA. Results Compared
with the blank control group, levels of NE, TH, TH/ChAT ratio, and GAP-43 in myocardial homogenates of
right atrium and ventricular septum decreased in the model group, and level of NGF increased (P <0. 01,
P <0.05). Compared with the model group, levels of NE and GAP-43 increased in the right atrium and in-
terventricular septum; NGF level of the ventricular septum decreased in the methycobal group and each
GZD groups. TH and TH/ChAT ratio in the right atrium increased in the 2:1 Guishao group and the 1:2
Guishao group (P <0.01, P <0.05) ; NGF levels in the right atrium and interventricular septum decreased
only in the 1:1 Guishao group (P <0.01, P <0.05). Compared with the methycobal group, levels of NE,
TH, and GAP-43 in the right atrium and interventricular septum increased, and NGF levels in the right a-
trium and interventricular septum decreased in the 1:1 Guishao group (P <0.05).Compared with the
methycobal group, levels of NE and GAP-43 in interventricular septum increased in the 2: 1 Guishao
GZD (with the proportion between RC and RPA 2:1 and 1:1) could im-
prove contents of neurotransmitters and their rate-limiting enzymes, as well as neurotrophic factors in

group (P <0.05). Conclusion

cardiac sympathetic denervation model rats induced by 6-OHDA, alleviate cardiac sympathetic denerva-
tion induced by 6-OHDA, and maintain the balance of sympathetic-vagal nerve system.
KEYWORDS Guizhi Decoction; chemical sympathectomy; sympathetic denervation; 6-hydroxydo-

pamine; myocardial protection
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SR 22 B G HAE S RE ) T A0 TG BR, AT ) A8 S Aol
LILATNINRE - A, 1 28 b 28 F AL 5k O AR
WL LA BB R Ao S kb 2 1 A I R
AT A A 2 VT BR AR B B A2 1A B 30 i A7 IR 9T
FERE RIpG FI1Co T 302 b W 1 S LR B s A5 B IX g 380
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o] el O U S 248005 FLAS [ L o e S5 A
TR HRCRAN A, Hod DUEAT 151 BRS04
FRIR R RO B 40 A S R e . it — 4
WFFEREA A D PR A A 20 78 A R ML, A
WFSE R 6-OHDA il £ K B 25 22 kb 2 5 8 il 3

0 LA 2808 Joie B G BIR T it LA 228 5% IR R
Bea iR E ] o

5%

1 ¥ 54 HgErE Wistar KEL,8 J&#S, A H
250 ~300 g, WA T EHLIL S Y) PO, S S
IES : SCXK (#)20080002, /@7 T &k (23 £1)C
W, BRI,

2 Y5 B 2 W S i R
(TR A4 R AT AR ) W T L AR o B8 24 O 2 ff ) = B,
Bom O EERS (EIAT 5 H R AR RIS, 43 Ak
ATEHEBI2:1 122 A1 OKFE , BERE 1.5 g 4
2 /mL (Ll AR P B 24 2 B s B o i 7910 2 T afil 45 ) o
gl R [ B (B 2500 A BR 2w, i S
120307 A) JBciil ¥ % 0. 03 mg/mL HYIR B, ik
71]:6-OHDA ( Sigma A, #t %5 : 162957 -5G) . ¥t
W& (Ve, Sigma /24 A, #it*5: A8100) . ELISA %
IR & L HE LR R (norepinephrine ,NE it 5.
10391RT) ; [i% & ik ¥ fL i ( tyrosine hydroxylase,
TH, #it*5: 10234 RT) 5 £ Bt 1 5% i} % % [ ( choline
acetyltransferase, ChAT,#it'5:10538RT) ; #l 4
K W ¥ ( never growth factor, NGF, it 5.
10448RT) ;4K A% & H (growth association pro-
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tein,GAP-43, #1t5:10190RT), L) |- ELISA X7 &
¥l R&D A vl 3%, BEAR Bl & 4 K B 5 (ciliary
neurotrophic factor, CNTF) ELISA &5 & ( Pepro-
Tech,#t'5:900-K65 #1 900-K00) .

3 Wl kG K 54 LR BRBENLST L 6
. 25 O R BRI YR PTARAL EAT 21 41, HEA
1:2 JHRHEAT1:1 4,849 H, 2% 30k
(1], 45 PRRIAL kAT OR 2 MR A AEAT A TR LR
Fb 1 20 B8 s 1 5 6-OHDA (100 mg/kg #% F 0.1%
Ve BYAEFRER K ) il £ 23 A B A | 25 ) IR A I 1
FHERI 1% Ve TR, EEHM 3 Ho i
i1 BV GG45 T 259097 B2 8 Ak st, 4525 10
H , 25 FUO BRAT RIS TR 20 257 46 0 i AR B ER K, 9k mT
TR TIRAT{R 0. 15 mg/(kg - d) HEH s HEAS 1:1
H4T 4.0 g E2h/(kg - d)FEE B 1:2 4 2:
14053520 5.5 gtE2h/(kg - d)#EH .

4 FEARILSE KR ZE 4% 09K E 2
(40 mg/kg) IR T SRR o JFF M S80I, E K 1 458
B, FEDIEE (240 Br) 113 4b, % 30° B4~
FERE AR IR, E A B T RIS R 2 D B LG BY
Al pr A A1, FHEH BT By, LAAR BRER /K 5 A RE
A1 A1 HLLL 7 500 r/ min 43250 s, 4 000 r/min
B0 10 min, il % 20% 0 ILZE 2140 3%, B i R
-20 CLRAFRFI

5 .l NE.TH.ChAT,GAP-43 NGF.CNTF
FEIRACTAI BUA 0 s A2 TR O LA 2 4
6-OHDA 3 H 5l NE,TH,ChAT,GAP-43 \NGF

K CNTF && . RF ELISA ¥, ™k B & 10
B HATERAE , BRI E 450 nm AL OGEE AR AR
WEM £ 5B 0 L4 2L NE, TH, ChAT, GAP-43,
NGF.CNTF &, 3515 TH 5 ChAT iy HLfA.

6 Siit#rik R SPSS 17.0 Siit ¢kt
AT T, TH R TR LA x £s IR, 7R 2 Kok
mogorov-Smirnov 1EZSYERE S T J5 26 55 Pk S8 T i
TR R 7 2204, AL P L8R F SNK 5% Dun
net t £, P <0.05 AESAHGIEE L.

# =X

1 BARBR—MIEN  H0 6-OHDA &5 )5 5t
ToRE 6 H L HEfAE 48 FORE, Hbas px gl 9 |,
WAL A 7 H, A 3 4 8 H. 1H:516-OHDA
Jei , KEIE B T KGR EE , 3853 KRR B P IR LUK o

2 HUAOP LERAIK T NE TH & ChAT
TR (F£1.2) SO R, BRI AL
B NE.TH & & &% TH/ChAT i B B KL (P <
0.01). HHERIA L, ¥k Al 4] NE J TH/ChAT Lt
{EFH =5 (P <0.05) 5 A HA AN [ BC I EL 4 41 NE
ST (P <0.05, P <0.01) , H:A52:1 21 1:1
4 TH J& TH/ChAT /KF-F+ 7 (P <0.05, P <0.01) .
Sog R e, AT 101 4 NELTH & & & TH/
ChAT [fEF (P <0.05) . #54H1H 470 ChAT %
HHA, ZR LG E X (P >0.05),

S as Fn B EL g, B AR 4 % (R PR S) 2K NE L TH
it i THIChAT FL(E P B FEAR(P <0.01) . SR

F1 FALOHESHENETH KX ChAT FHHE (xxs)

ZH 5 n NE(ng/mL) TH(ng/mL) ChAT(ng/mL) TH/ChAT LL{E
l=payi 9 378.43 +46.45 51.34 +8.45 86.75 £8.44 0.59 +0.09
LAY 8 197.68 £27.84 * 33.04 +4.66 " 92.90 +7.41 0.35+0.04"
LIRS 7 261.24 +48.03% 39.13 +5.94 87.35 +4.52 0.45 +0.07%
FEAT 2:1 8 295.65 +58.014% 42.53 +9.62° 87.02+5.94 0.49+0.10%2
FEAT1:2 8 258.14 £70.33% 35.43+2.52 89.83 +5.56 0.40 =0.04
FEAT 1:1 8 319.76 +37.75%44 48.76 +11.412404 88.52 +7.34 0.55 +0.09244

S A IR, TP <0.01; GBI AL, P <0.05, P <0. 01; SR AT {#41 14k, 4P <0. 05

K2 KHZNFEHE NE. TH K& CHAT &&HtE (x+s)

2153 n NE(ng/mL) TH(ng/mL) ChAT(ng/mL) TH/ChAT el
25 % R 9 376.02 +46.07 54.20 +10. 34 79.67 +9.98 0.68 +0.12
F5ETH 8 189.01 +25.65 " 33.89 +6.65 " 76.41+5.42 0.44 +0.07*
PRAR 7 261.80 +54.33%% 37.36 +3.57 73.73 +8.08 0.51+0.08
FEAT 2:1 8 310.13 +38.75544 42.59 +7.46°2 80.75+8.74 0.53 +0.12
FEAT1:2 8 289.50 +55.94 22 35.20 +2.59 76.02 £9.27 0.47 £0.07
FEAT 1:1 8 317.73 +32.48204 47.42 +9.92°04 80.71 £9.89 0.61+0.1922

eSS EPU R EN A

P <0.01; 5HR4 AL, P <0.05,4%P <0. 01; 59k Al {4 L4, 4P <0. 05
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e, SR AT AR A SR AT AS R RC R LG (20 NE & 6
IR (P <0.01) ,H:AT 2:1 211 H TH Fhs (P <
0.01), kA5 1:1 41 TH/ChAT & F+i5 (P <0.01),
SRl R b, AT 151 2 NE & TH JHis (P <
0.05) ,#:A52:1 41 NE I FH= (P <0.01), H4=
[E]B% ChAT #f HhAs , 22 R G4 (P >0.05) o

3 KGO KEMESK NGF L GAP-43 K&
CNTF &R (£ 3.4) 525 Fx B4 i, 1Al
HA7.0 b7 NGF % 7t 7t 55, GAP-43 & i fEIL (P <
0.05, P <0.01). SHARILHLEL, v o] (R 41 L AEAT L
440 GAP-43 F} & (P <0.05, P <0.01) , {UE:A]
1:14] NGF & B [&MK (P <0.05), ki 1:1 4
GAP-43 & TR ] R4 (P <0.05) o #4470 7
CNTF &g g, 27 K42 # 2 L (P >0.05) .

Loz (ot A e A, AR 2 2 () B NGF 7 5,
GAP-43 JKFFEAK (P <0.05) . SHEAIL L, 9k Al
154 A % L 4] NGF F#AI% , GAP-43 /K E- T
(P<0.05, P<0.01)., SoRnlfral i, Hany 211
H GAP-43 ST (P <0.05) , k45 1:1 40 NGF
K, GAP-43 &7t (P <0.05) .

=3 HKHLHOHEH NGF .GAP-43 K

CNTF &% (ng/mL, x s )

A5 n NGF GAP -43 CNTF

2SN 9 362.09+57.43  374.79 +60.96 110.50 +15.17
] 8  458.56 +136.94 *177.83 +27.73 ** 113.61 £19.77
PRI 7 380.19249.51 229.20 +38.50% 114.60 +16.60
FEAj2:1 8 387.00+88.12 242.84 +24.88%%  111.39 £17.04
HAj1:2 8 381.68+71.65 238.42+43.99%%  116.17 £8.43
FA71:1 8 363.40 £76.51° 286.63 £37.5124%4  109.52 £12.18

52X AL LS, * P <0.05, " P <0.01; SHEEIZ 4, 2P
<0.05,22P <0.01; 53R AT {4 Lb#:, AP <0. 05

F4 FHERNSIHK NGF . GAP-43 &

CNTF & &b (ng/mL, x s )
451 n NGF GAP -43 CNTF
AN 9 375.85+43.77 344.54 +85.90 71.21 +6.17
) 8 513.74 +65.89 168.75£23.29*  73.54 £9.69
LIGIETS 7 439.88 £46.41% 223.49 +23.50°  68.47 +8.87
FEAT2:1 8 382.44 £47.5444 268.71 +10.32224 66.30 £10.57
HEA1:2 8 416.78 £82.66°% 233.94 +18.672% 71.30£11.35
8

HEA 101 369.67 £63.00°°4  272.99 +34.25%44 70.44 £9.94
TS {4, P P <0.01; 5B L4, 4P <0.05,
ALP <0.01; SORATE41 4L, 4P <0. 05

Wi

6-OHDA 13 i 25 B b IR R s 1 (1 E A A
225 ol , I AT 5% Ml 3 3 o B L IR R B 2 B

AT I , i B A 26 5 ik R SR A7 PR VR LS T e
FIREAE 2™, NE JE B 2558 5, TH A4 B NE 1)
B GHLG , PR T A by 28 B 48 0 A5 1 v i 2 400 I A Ik
MZIETES" . ChAT fE Z It A b Ak, 54128 5
PSR, TR R B AE A 2 T AR
I, TH 1 ChAT T 23 1) i B 52 it 28 0 ik S i 22 1Y
TEPERI A, THIChAT S B Ag I 28 11 3 ft 22 -
R ARFFEEE R, KRAETE S 6-OHDA J5 ot
BEHT NE FiI TH & 5 35 B S B AR, $2 78 155 78 %) HE 401 o0
I H 2 S 22 43 A RIS PR . BRI 3 DE o s m
LT REL 6-OHDA J&5 , L0 ik NE B @ AR F IE %
FERUT O WU LR AL s TH B i 28 2T 44 1 W o
REZE 7 . NE F&EAT I T 6-OHDA S5
2R e e NE RERL, 7540 TH A2 NE G 80R
R, H B AR T 5 8 NE A R M o L
ChAT &Rk , R IHARAE 14K % 51 6-OHDA
SR, 1% 5 Battie CN 261" fyRfF 5 — 5k, ¥Rl {410
ek 4 40 e NE Fl TH 5 TRLEIZE , HAEAT 2:1
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5 BEAT 201 FEEAT 121 BURAE IR ORI fral, e
AW THIChAT IR F25 FO BRAL, i EEAT 221 F
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1: 1A% 6-OHDA 38 Bt i 47 J th B i) 22 Jjk -
B IA , FAEAT 101 BURAE AL

MAEFE TR B a A K kB MYEis
PR IE H T Re B B4y o AS BRSO L
NGF .GAP-43 il CNTF & it NGF H & 2 BL i)
HLVE I, W [0 538 B LIRS A, BT fE gt
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JE 28 11 37 I 4% A 5, Kanakis SJ 45 Al
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MY , T NGF ¥ %38 5241, 580 NGF 1
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T2 NGF fEX Se4 iy A s n > . g AN
NGF 7£:C UL 38 i i) i B T 58 43 o e 52 Jepoh 26 46 473
FEE . GAP-43 fAfE T&MM Lo  fEfaAK &
A A EEAEH, AL B AR E
M. Vo PA %% iyl 53k W GAP-43 7E 7 4T 6-
OHDA 3 KJ& T/, HAES 49 RIKE ZEEHATKF.
GAP-43 3 1k 34 Jin 3¢ B 58 B b 245 405 )5 8 B0 728



- 612 - v E R EEE A A 2016 4E 5 A 5 36 44 5 i CJITWM, May 2016, Vol. 36, No.5

CNTF 2 5 HINAE RS m R BB, Bl |
15 ChAT B2 MR Bk 2 B RE B 1475 R At 7720
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AL WL 28 filh T2 A% K 28 fih 5 o) B 7 TG & 4% — € 1
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1: 1248 EE 6-OHDA 7550 Ik A8 Jph 2451 43 )
LAY NE A1 TH FEAR, [l B R RGO UL b e 208 77 I
+ NGF, 341 GAP-43 ik, fEME TA:AT 1:2 Fitfh
I, IXEGUE TAEAT 201 B 11 FC AR O FHAE
SR FREAT 122 Befh, W HAEAT 11 B B R
T, A I BH A A, DT B A ) A0 0 v 3 ek -
B2 S 20 o T 7 T
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