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FEAS AT AS [ EE 91 BE A X B DR e 52 7
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Fow' mAk BEF kEk has EA4

WE BB WEEEHED R E b Belns8E fkm o Ik B £4 2 5% K (diabetes cardiac autonom-
ic neuropathy, DCAN) #9fRB5 4 . ik 60 RAEH KA, M5 AT O BA(FAFLaH) A
PRI (R ARBEANL) IRTARAAARAL A AR 101 A (ARG 1:140) A AHEY 201 B (FAREH2:1
W) AEBHRED 102 W(MAEN1:24), 5210 X, #F 1 AGE, BIRAEE F(STZ) M EREFESL
1 R RIRAER  RABLG S T 4 B, Kl AR AR P B R £ 1L (tyrosine hydroxylase, TH) | Z Bt A2 4%
By 464 B (choline acetyltransferase,CHAT) fedf 2 & Kk B ¥ (nerve growth factor ,NGF) . B2k & K B
F (ciliary neurotrophic factor,CNTF) #9 &4, ZR 44 fE, STZ AR K TA K TZHAKRK,
b dEd TEOEKRR ., BAM RTHREAHAEY 2:1.1:2. 111 BARIIKREfnpBa 0 e, £ FH L%
HEEL(P>0.05), HE MR BAM A S ERETEGP TH. TH/CHAT . NGF 7 &,CHAT.CNTF
AR, Z A %t FE XL (P <0.05,P <0.01) ; 5 A 20 pb 42, SR TR 4 Ao TH . TH/ICHAT B4& (P <
0.05,P<0.01),CNTF 75 (P <0.05) , £ £ & F A% CHAT A&, 24 A %5 &L (P <0.05,P<
0.01);EH 111 AASERERRP TH.TH/CHAT B%4&,CNTF # & (P <0.05,P <0.01) ,CHAT 7+ &
(P<0.01), &P NGF BA&(P <0.01) ;4% 1:2 48 £ F THICHAT B4&(P <0.01) , £ £ A E A
% CHAT.CNTF 37t % (P <0.05,P <0.01); 5 R TR b4, A% 2: 1 44 4.8 F CHAT 4K, TH. TH/
CHAT t&, 24 ¥ A%t 5F E L (P <0.05,P <0.01); % 1:1 4% [ % TH, TH/ICHAT BA4& (P <
0.05), A< &A% A CHAT.CNTF # % (P <0.05,P <0.01) ;2% 1:1 154 %5 1:2 A4S 2:1 4
e, £ F CHAT A3 . TH/CHAT %% & = 18] 1%+ TH.TH/CHAT K4&, CHAT 3 A 5 TR B P
CNTF * 7t &, Z2F ¥ AATFEL(P<0.01), &ig STZHA XK BRI A £APZHG, LI BR AWHZ
AR BRAY 2T . AREU T IR HE R R S I SR AY 2 T HE RO IR A AY 2 T Ak, HARAL
JR I Vetsl (A2 1:1) BeAR ST 508 Ik B AV 2 #7609 20R %45, T8 T DCAN #4-FH 765 .
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Effects of Different Compatibilities of Ramulus Cinnamomi and Peony in Guizhi Decoction on Dia-
betic Cardiac Autonomic Neuropathy LI Xiao', YANG Jin-long', MA Du-fang®, LIN Hai-ging', XU
Xiang-dong', and JIANG Yue-hua' Department of Cardiology, Affiliated Hospital, Shandong Universi
ty of Traditional Chinese Medicine, Jinan (250011), China; 2 Shandong University of Traditional Chinese
Medicine, Jinan (250011), China

ABSTRACT Objective To observe the preventive effect different compatibilities of Ramulus Cinna
momi (RC) and peony in Guizhi Decoction (GD) on diabetic cardiac autonomic neuropathy (DCAN). Meth-
ods Totally 60 male rats were randomly divided into 5 groups, i.e., the blank control DM group, the model
group, the methycobal group, the 1:1 (RC/peony) Guishao group, the 2:1 Guishao group, and the 1:2
Guishao group, 10 in each group. Rats were pretreated with corresponding drugs for 1 week, and then in-
duced diabetes by intraperitoneal injection of STZ. Drugs were administrated by gastrogavage for 4 more
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weeks after STZ-injection. Enzyme-linked immunosorbent assay (ELISA) was employed to detect levels of
tyrosine hydroxylase (TH), choline acetyltransferase (CHAT), nerve growth factor (NGF), and ciliary
neurotrophic factor (CNTF) in myocardial homogenates. Results  After 4-week modeling, body weight
(BW) was obviously lower, but blood glucose (BG) was higher in STZ rats than in rats of the blank control
DM group. There was no statistical difference in BW or BG among the 5 groups (P >0.05). Compared with
the blank control group, TH, TH/CHAT, and NGF in left ventricle and ventricular septum increased, CHAT
and CNTF increased in the model group (P <0.05, P <0.01). Compared with the model group, TH and
TH/CHAT in left ventricle decreased (P <0.05, P <0.01), CNTF in left ventricle increased (P <0.05),
CHAT in left ventricle and ventricular septum increased (P <0.05, P <0.01) in the methycobal group. TH and
TH/CHAT in left ventricle and ventricular septum decreased, CNTF in left ventricle and ventricular septum in-
creased (P <0.05, P <0.01), CHAT in left ventricle and ventricular septum increased (P <0.01), NGF in ven-
tricular septum decreased (P <0.01) in the 1:1 Guishao group. TH/CHAT in left ventricle decreased (P <0.01),
CHAT and CNTF in left ventricle and ventricular septum increased (P <0.05, P <0.01) in the 1:2 Guishao
group. Compared with the methycobal group, CHAT in left ventricle decreased, TH and TH/CHAT in left ventri-
cle increased in the 2:1 Guishao group (P <0.05, P <0.01). TH and TH/CHAT in ventricular septum decreased
(P <0.05), CHAT and CNTF in left ventricle and ventricular septum increased (P <0.05, P <0.01) in the 1:1
Guishao group. Compared with the 1:2 Guishao group and the 2:1 Guishao group, CHAT in left ventricle in-
creased, TH/CHAT in left ventricle decreased, TH and TH/CHAT in ventricular septum decreased, CHAT in
ventricular septum increased, CNTF in left ventricle and ventricular septum also increased in the 1:1 Guishao
group (all P <0.01). Conclusions STZ model rats had autonomic neural injury, manifested as lowered vagal
nerve activity and hyperactive sympathetic nerves. GD could effectively suppress hyperactive cardiac sympa-
thetic nerves and protect the vagus. Besides, GD (1:1) showed the optimal effect in regulating the balance of
cardiac autonomic nerves and could be used in early prevention of DCAN.
KEYWORDS Guizhi Decoction; diabetes; cardiac autonomic neuropathy
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T OCH %L,

REAEAIFSE S s DAREASE 17 A S 2 8 O FORE 751 L 7
TNy PRI LSRR Ib Ny @S SIERC N I RIS B A4 BTy &=
S5 FANZRTAERA Rk Y HLSL R AT
FEUE AR AT RSP R RIS P Rz, B35 S 7
HENRALTR R (streptozotocin, STZ) 755 A R K B
BRI A] BT A =2 —/0" SR, Monchton
G T RB A K BT STZ )5 6 JAM B Fiz i HLE
717 ,Howarth FC 2% 1 % B STZ K ELOFHHLLR
A SEMERRAR, R [ R S5 e T RE S . B, A
WK STZ 5 510 1 UM PRELTY IR R AL 17 02
75X} DCAN A BBV, LS FERE 7 REATAS 7] L
R 22 5, Al RIS P AR

1 W jrdl  Wistar KB 60 H, i, 8 JH
W%, 1A 250 ~300 g, HITF T EHULR YR
(4FATHIE S : SCXK £ 20080002 ) . BlHL> K 6 4.
25 IO BT (fRTAR 28 P ) A4S TR0 R 20 (7 R A 7Y
H) TRATORA HERCAGEEAT 101 A (R PR AT 10 1
W) FERGHEAT 201 A (FFREEAT 2:1 41) HERO
Aj 12 HOFEPREEAT 1:2 4) , 4010 H,

2 ) HEAA TR AR T L R A
EEBE , HER A T AR AT B R A R,
FRIRLLM, KRS, ZBAUWE N 1.5 g(A245) ImL (1L 7R
Hh s 2R 2 s e i ) =0 A ) o IR AT AR (RS
ek, 500 pg/h, DA (HED) 25000 A FRA A, it 5
120307 A) it i M HeEE 0. 03 mg/mL FTRER .

3 R AR LS (tyrosine hydrox-
ylase, TH) ELISA #aillliz(7) & (Ht5: 20120704 ) ; £ Tt
RE03, B 4% 7% 1 ( choline acetyltransferase, CHAT)
ELISA #5377 & (it 5:20120704 ) ; i £ 4= K A 1
(never growth factor, NGF) ELISA # i 7# & (31t



v P R A 24k 2015 4F 6 4 35 #4556 i CJITWM, June 2015, Vol. 35, No. 6 - 743 -

5:20120728) , LI _F ¥ R&D A w4k, BEkA K H
“F(ciliary neurotrophic factor, CNTF) ELISA il
# % (PeproTech, 1t 5:0711065) . 413 HL(FEE IKA-
ULTRA-TURRAX T 25 basic) ; ELx808 [ifi#11X ( 2
Bio-TEK INSTRUMENTS, INC)., DDL-5 ¥4 5.0 AL
(sl ) o

4 J5ik

4.1 FZGHIE ORISR HZ RS K
B — B A 5 A SRR BT 2 35 28 A RS
IG5 RS T A AR K 2 mL/kg s #EAT 101 4 R
AT 201 SREEAT 102 205 K 2 TR K FUH, 5
WORINEER 4.0 g E24/kg,5.5 g A:Zhikg F15.5 g
kg IR AT RH B R 25 TR AT {% 0. 15 mg/kg.

4.2 WEHES5MZ) SHAAWBHES 1 MG,
XIRERI L FN 45 2G4 K B4 T STZ 60 mg/kg Jf i
SIS ST PRI AL, 25 UL 25 T S5 B AT I IR 15
FRENGE Pl . B H I 25 1 AR , DA 5 28 K S i 4
AT STZ M IETESS (10 mglkg) J5 ik, i 25 1 1L
BifaEIE=11.1 mmol/L"" i gk skl B . &
BN IG , VA R 25 S 4 4 .

4.3 FRAREBR BRGNP TH,
CHAT .NGF J CNTF #ll ik : #EH 4 FJE, K
PRI ANER K, YR H 2 I I b, 3 % 136 B HE 24
R T S BRI o T B BB O, B A 0 = L (] PR
21,14 20% 0 LA, R ELISA 3, ™ 4% 4%
ARG UL AT ERAE , BRI E 450 nm A i
JERE AR R AR v £ 31540 LR Y TH . CHAT \NGF,
CNTF & &,

4.4 itk ARSI RA SPSS 17.0
WA R R L x s FoR, 241 HLECR
PRI R Jr 2250, PN EL 3R ] SNK 5% Dunnet K
5. P<0.05 NZESAGITHE L,

# R

1 P —miEl  ES STZ E, KRR Z

W28 KRETR GRS, B3 Ke, 55 Ad
REEL#E, STZ K BRI BA 2 T+ (P <0.01) . Br &
FET- TR BB £, F &% 46 2 STZ KRN ASLH: .

2 HAKETE SR SRR 4 J8 A A
AR (1) FERE B AT AN RE A AT, &R R R
FKE 2 S TG L (P >0.05) ; @ 4 JH )5
STZ KA A BALT 2 (AL R, i s 25 A 4
KEL(P<0.05,P<0.01),

3 KHRRZAOCEHEREPES TH il CHAT &
wEHR(FR2)  SEEYLE, BRI A= S ]
H TH . TH/CHAT Fi&, CHAT F#fI%, 25 RIS A Geit2¢
X (P <0.01) ; SHERIA LA, yR TR AL A2 0% TH TH/
CHAT R, 220 S (a1 CHAT T, 2R H %
¥ (P <0.05,P <0.01) ;FEAT 1:1 A0 E K E
] b o TH, TH/CHAT [k (P <0.05,P <0.01),
CHAT FHi= (P <0.01) ;#:A7 1: 2 414500 % THICHAT
FEE (P <0.01), Z2.0 % I % 8] B CHAT ¥ 7+ &
(P <0.05,P<0.01) ; Soxn] R4 Lb i , HaAT 2: 1 412
OE CHAT FAIG, THICHAT Fhi, Z R WA St ¢ &2
(P <0.01) ;847 1:1 41 %[0 f% TH . TH/CHAT [%1i%
(P <0.05), 703 Je % A CHAT JHim (P <0.01) 5
FEAT 1 AL 5HEAT 12 4L REEAS 201 L, A0 E
CHAT Jt . TH/ICHAT F#IL & = (B[R TH . TH/CHAT
B, CHAT Fhim , 2R Gt L (P <0.01) ,

4 FHKRALESENE NGF & CNTF &4
FLE(FR3) S B Ao b E S = E
) NGF F} %5 (P <0.05,P <0.01),CNTF FF¢& (P <
0.01), SR LA, AT R 220 E R ) CNTF FH5
(P <0.05) ;A7 1: 2 L7200 E 5% H] s CNTF #1715
(P <0.05) ;477 1:1 A= [HFEH NGF F#IK(P <0.01),
AebE SEMPES CNTF F+& (P <0.05,P <0.01); 5
YRATPRLALELAR, (P <0.05) ,HEAT 1: 1 4140035 % vl
H1 CNTF 75 (P <0.05,P <0.01) ;B4 1: 1 41 544
1: 241 FtEng 2:1 e, 220 = S =R CNTF IR+
o, ZE AT FE (P <0.01)

R BAHRBRAEMMBE S (xxs )

&RE(g) B (mmol/L)

415 n

T TEASHT AR 4 T HEB R TEBLHT A4 T
ZH 8 254.1+9.9 263.6 £6.6 414.6 +27.5 5.7+0.8 6.5+1.1 6.4+0.8
i 8 250.9 +10.6 265.6 9.9 217.0£18.4" 5.9+0.8 6.1+0.9 18.1£5.1""
PRAT LR 7 251.5+9.0 263.8+10.5 230.8 +27.6 6.1+0.7 6.0+0.9 20.4 +4.4
FEAT 2:1 8 252.8+7.4 264.1+9.0 233.5+22:9 5.7+0.8 6.2+0.8 20.9+3.3
A 1:2 7 255.5 £10.4 266.0 £9.9 228.4 +25.1 6.3+0.7 6.7 +0.7 21.3+2.6
AT 101 8 253.3 £12.9 270.1 £14.7 252.4+31.0 5.6+0.8 6.4+0.7 17.4+3.6

T Sz 4L AL, "P <0.05, “*P <0.01
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R2 KU 0EMEREET TH F CHAT & & AL

(ng/mL, x £s )

TH(ng/mL) CHAT(ng /mL) THICHAT

A5 n

ELE [ ELE A ELE e
%A 8 20.84+2.12 44.50 +6.36 40.46 4.27 72.28+7.93 0.52£0.08 0.62£0.12
%] 8 31.81£3.71" 56.94 +4.89 * 27.74£2.29" 54.04 £5.50 1.15+0.12* 1.06£0.11*
PRAT i 7 26.99:1.774 62.10 £11.40 33.38£2.072%2 59.00 £4.632 0.81:0.06%% 1.05+0.19
HA72:1 8 29.45:3.254 61.16 +7.55 28.57+3.8344 56.42 £5.92 1.04£0.1744 1.08 £0.09
HAT1:2 7 29.56+3.60 60.319.32 31.20£2.1544 58.98 £4.30 4 0.940.1144 1.03£0.19
HA1:1 8 27.87+1.442°2 52.24 +5.45°40@ 36.07 £3.8120408@ 64.62+6.532040® 0.76 +0.0722°® 0.89:0.090040@

T S AL, * P <0.01; SRR LLEE, #P <0.05, 4P <0.01; 5T R4LLLE, 4P <0.05, 4 4P <0.01; AT 1: 2 41 1L4e, °P <0.01; 5

HEAT 2:1 £ L, ®P <0.01

F3 K0 EMERES NGF Al CNTF i 4 (ng/mL, X +s )
NGF CNTF

215 n

LEE 2= [H] B L 2= A
=H 8 341.51 +22.87 370.63 £26.93 37.28 +4.73 59.59 +6.36
il 8 375.86 +27.10* 442.53 +36.66 * 25.20 +6.54 " * 43.52 +9.36 "
PRAfR 7 378.68 £23.15 423.65 +33.85 31.77 +5.77% 45.92 +6.56
FEAT 2:1 8 378.76 +20.87 426.83 +39.57 28.85 +3.55 42.84 +4.57
FEA 12 7 372.24 £30.94 420.03 +38.88 31.74 +4.22% 50.18 £3.08%
FEAG 1:1 8 365.00 +26.79 400.48 +31.48%4 41.64 +7.55°04400 54.80 +7.61°40®

T A ALILE, * P <0.01; SR L, 2P <0.05, 24P <0.01; SR R41 1L, AP <0.05, 44P <0.01; 547 1: 2 41144, °P <0.01; 5

HEAS 2: 1 4 A, ®P <0. 01
i it

7£ DCAN A, #5173 2 K i 1 22 K T 2 55
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Bkt , 7T S e S S 2 P R A
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TEER 4 TR WL H A SR 22 T PRGN, 1ok S A 280 1
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& DCAN B 28 5 3R b B, 2 10 A 2R e 30
RN IRE Z —, SRR iR YT, KRR AL E
1) TH BARIBIT ARG, 220 E M E M F CHAT FHi,
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DCAN (13 BB 55 22 , T A S pf 4278 37 TR 111
AR R R 2 — ARSI e D LA 2278 %
TAME I LR SE STZ KELDCAN HJRA ., OIEsE
JERZ S T % B 50 LA 2036 3k NGF 7K F 1E 41 2%,
NGF RIHE 0I5 A 28 0 15 1, i R g Jla 22 19 A

FERFAE™ {0 NGF 1 ik 25 | 0 M AZ S 22 125
B W I N P2 B e E 01 N o e B A B B
AT AT R R S R 25 R CHAT I3, A2
i 28 96 1) MR BE A 22 T A0 AR 1 AR ST R,
STZ KECHLH ) NGF B E 38, i CNTF B s>,
SRR T 245 T 38 = 220 2= ) CNTF {HRBERE
1B L NGF 34 n . TR~ 1: 1 B TR F 25 n]
AR AR 2 0 B P NG, 388011 42 0 2 128 [0 B o 1
CNTF XU B 7R3 1.0 I B 32 i 2 DU RE D7 10, B4
1 AEAREE A DR, X B 24 27 0 45 00 JIE =) 38
PR B SR TR ] BESEAEAT 1: 1 BLfRIRYT DCAN
MR Z—

Gifeze) = B0 JHHE 117 ,DCAN J& T
2 THVERG O TR T R LA B AN R 2 A
TSI S0 2, 8 DA FEGT DA, 0 B,
MBS S A RS A BRI A, BT T
AF 1 BfR BERL GO BIRE, 5 % H SRR, 2 H AR,
ATPiRE TR, 5 H A A, B HARBA, AT AE T, O
PELOBGRA, AT OSSR,

FERCH AT AN [ ] B A I R v 1 S
KA IS AS AR, DA gl B IR . ARBiFSE &
P, ZEHDH] NGF . TH, JHi5 CNTF .CHAT , Mk 5 32k
A T B 10 1 B RO . AT 201
BOEA 1: 2 Fifhiz 18] ek, 20 1 ficfhA F T 71 NGF,
TH,HEAT 1: 2 BRIV A R F T+ 5 CNTF.CHAT, 4]
PEBT, MRPTIR, 098, HAA 25 B A O S5 T sk
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CARBEIE SOy W AT 4 M B T 4l = BIFE R <, 37
JHEII T SRR ARG 2 i 2 e, NP P R 2 A UL R, 25
FHZZ 0T s A 815 [ 3200 48 in i o 56 B 224 H,
CHAT F1 CNTF (%7 vl & H A FHLHil 2 —. M
B2 AT, H A5 B AT TR I 25 B 3% i =2 2,
PrRkE i D BE AT, A PR A A T 448 Jon 38k 38 0 BH 1
FH AR 140 s A 2 D) 56 , 1 X ok A 2 1 A 22
XA AAFRATIG R )7, 76 DCAN a2 rf AR50 FH
OB AR TR AR RE | 1 Y Ay A T AR 25
TR THOMER . thPRRE B R,
B RCE , E AR 0 I8 7 BRTT SE e, B2
REZE & LR, SO IE— BT T X 58 Bk & 2k
EMAI23aYT A IRKIN IR & & L.

“ARIITIR” R AR A — P AR
Okt Bk T L v R N AR R TG RE PR T5T B FH 24
AKIFGE F B AR PR = e N BSOHE PR e A I o
ekl (EAT 101 B fh) , XF T i B DCAN i 22
DCAN iy SR Lo ARSER M RAE R 24
Biiie DCAN $RHUELR R (A ) it 22 J] Bl Il VA 38
PRSP R 28 PR T I S R 75 i — i . AR
SERAFAE LU AN - (1) Joiad (a2 R0 TH . CHAT #1
P EFRE TR AR R R B 2R 4k, R B &
PR ORES A B AT SR . (2) RAHERLA Y
TR A TR ISR
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