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[ Abstract | Objective: To study the effect of Zhenju Jiangya tablet (ZJT) and its Chinese medicine and
western medicine components on central nervous system, cardiovascular system, and respiratory system, and then
to compare and search for the efficacy of synergism and attenuation. Method: ICR mice were randomly divided
into ZJT low-dose, middle-dose and high-dose groups (280, 1 120, 4 480 mg -kg '), ZJT Chinese medicine part
(ZJTZ) low-lose, middle-dose and high-dose groups (274, 1 095, 4 380 mg -kg '), ZJT western medicine part
(ZJTX) low-lose, middle-dose and high-dose groups (6.2, 24.9, 99.5 mg -kg '), normal group, and another
diazepam group. Beagle dogs were divided into ZJT low-dose, middle-dose and high-dose groups (60, 240, 960
mg +kg™'), ZJTZ low-lose, middle-dose and high-dose groups (58.7, 235, 939 mg -kg™ '), ZJTX low-lose,
middle-dose and high-dose groups (1.3, 5.3, 21.3 mg+-kg™'), and normal group. ZJT and its traditional Chinese
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medicine or western medicine part were respectively ig administered to ICR mice or orally administered to Beagle
dogs. Spontaneous activity after the treatment in mice, and effect of synergistic subthreshold hypnotic dose of
sodium pentobarbital on hypnosis were observed. Changes of systolic pressure, diastolic blood pressure, heart rate,
PR interval, QRS complex, QT interval, T wave form, rhythm of heart, breathing rate and breathing depth were
recorded and compared before and 0.5, 1, 2, 4, 8, 24 h after treatment in Beagle dogs. Result: Compared with
the normal group, spontaneous activity was reduced in tested mice at doses of 280, 1 120, 4 480 mg -kg ' with ig
ZJT, with synergistic hypnotic effect with subthreshold hypnotic dose of sodium pentobarbital, shortened sleep
latency and prolonged sleep time (P <0.05, P <0.01). The oral administration at dose of 960 mg -kg 'in
Beagle dogs reduced systolic pressure, heart rate, breathing rate and breathing depth in tested animals, where the
blood pressure began to decrease at 1 h and lasted for 24 h. Prescription studies showed that oral administration of
large-dose ZJT could reduce systolic blood pressure, heart rate, breathing rate and breathing depth, with significant
sedation effect, mainly due to the western medicine part of the formula. Administration of ZJT could significantly
enhance antihypertensive activity, prolong antihypertensive time and prevent PR interval lengthening (P <0.05,
P <0.01). Conclusion: The oral administration of high-dose ZJT could decrease systolic blood pressure in tested
animals whose extent and dose are positively correlated, and with a certain inhibitory effect on heart rate and
respiration. In addition, ZJT has significant sedation effect. The above effect of ZJT mainly come from western
medicine part of the formula, and the Chinese medicine part could enhance antihypertensive activity, prolong

antihypertensive time and prevent PR interval lengthening, indicating that ZJT characterized by Chinese and

western medicine compatibility has certain synergy and attenuation effect.
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WL R A

L2 259 ki BAREE R (ZIT): L6k
KBTS BHRER T A AVER W
Al AR A2 100: 100:20:5: 0. 03 He iR A, th F g
o 25 A B mLR AL LS 0508ZX, Fi2 sl 4 Fh 28
39 ks BRI AR 50 (0. 5% CMC 28 18 7K R 1 B
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Sl s BT AR (0. 5% CMC 25 18 7K W I Tic B
21.9% W25 ) , K FHHR CREIE SR A 0 5
WedE) . 2k A BE R RE . 2 %8 B R R V8 25 88 4
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L5 0508X 4% 3l ¥ Fh 25 43 0l il B BT S 50 (O
0. 5% CMC Z& 18 /K MM BC 1 0. 50% 2459 ) , Kl
FICKIRAI R RN 0 S ) o 524k 5 Bl i Fil
o ZEFSW (L, LR E 2 ARA
A, b5 040707 ,5% CMC ZE 15 7K & BC il 5 25 mg/
100 mL, BE D B ) , 50 o280 () M e o b B A
Al JIL5 20040303, I A= HL /K 5 B 2 300 mg/100
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) o
2 FiE
2.1 SHEFERE BREERIGRTE HE
PIARTE 60 kg 11, 5 R 11,25 mg-kg ™', FE R0
AN B PE S 6 S, K BB R AT 8GR &l 133 ~ 200
mg-kg ' /NEIR KA 2 RN 14 000 mg-kg ™', ik
HE ZIT 4b 75 v G 25 4 20 B e L 3], AR SE2 5 TCR /)N
B ZIT K. by R & 4 i S 280, 10120,
4 480 mg-kg ™', 54k J5 KR B ZITZ E K P
FIE N 274,1 095,4 380 mg-kg ', ZJTX H 6.2,
24.9,99.5 mg-kg ' ;Beagle K (% ZJT 1% . rp &5 % 2
53110 60,240,960 mg-kg ", 55 4b 5 AR (1 ZITZ
K R R 58.7,235,939 mg-kg 'L ZITX K
1.3,5.3,21.3 mg-kg ™', #RF MBI, Z)T, Z)TZ,
ZITX A i 390 o 55 NI AR 00 o 1) 45 28 LA 43 i)
7 2.8,11,45 %,
2.2 X/NEBIERS W N 130 H H R
BEHLAT N 10 41, BF 40 13 H ., L8 ZIT Kb &
Rl AR R A ZITZ A% R E AL, Z)TX
fic b mr e, EWd4, 425)50.5,1,2,3,4h
$e Trwin 47 89209k HEAT B E 5 SH4T O 3% 30 i )
R ATES o
2.3 Xt/NEA RSN AN 132 H ek
FHEAL N 11 4, 4 12 H, LRk ZIT ik .
v 2H, R R A ZITZ, ZITX R P )
A gl bW A, Hoh e 2y i 2.5
mg-kg ™o AZHJE 1 h S EA 180 g BT 1Y
40 EUE M Y, BRI IE SR 10 min N 3ZIK3h Y B & T
HHEE N EE TR (o) MK ER(%) ",
2.4 PRI 22 T A IR R T /) R A
ERsEm /ANER 132 R E AL 11 4, 5
412 Ho Segi ZIT K rp @& Rl it 4, ZITZ A,
R R R AL, ZDTX I rp s R AL, PH M2
YPLEHH., e AR 2 mg-kg™' o A2k
J& 1 h,ip LB HZ 0 22 mg-kg ™', BN ZI LS B ) A
e Tk TR 300 R0 B S 425 5 P )
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T 20 30 W) 53 A b (e R U S 0 R AT 3 IR SR
B, R 2 LIS Bl AR DT 1 R, BT R
WG KA MR M E 45 25T 45 25 )5 0.5,1,2,4,8,
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(x£s,n=12)
Table 1

in ICR mice (x +s,n=12)

Effects of ZJT and its components on spontaneous activity

a5 H4 T 8 7 ) £ T R
/mgkg ™! /g /%  WPR/ %

E# - 46.3 £14.1 27.2 8.2 -

BWE 2.5 44.7 £34.6 26.4 £20.7 3.5

ZJTZ 274 38.4£22.5 22.5+13.1 17.1

1 095 53.9 £29.3 31.7+17.3 -16.4

4 380 38.6 £28.6 22.7 £16.9 16.6

ZJTX 6.2 34.3 +18.5 20.1+10.8 25.9

24.9 36.5 +15.0 21.4+8.8 21.2

99.5 28.5+16.7%  16.7 £9.8"  38.4

ZJT 280 38.4 +£12.2 22.4+7.1 17.1

1120 29.7 £13.77  17.5 8.2  35.9

4 480 22.7+12.89  13.327.5% 51.0

E:SIERHALE)P<0.05,7 P <0.01;5 R & ZITX 41
%P P<0.05,YP<0.01; 5FF & ZJTZ 4L %> P <0.05,Y P <
0.01(F2~6),

ZITX W 4525 )5 0.5 ~4 h, v 5y 5 it 41 3l ) Ui 4 &
TR AR5 1 h iR R BRI R, 5 IE R A
2R BE(P<0.05), (H&FEANWIEL G
A SR EF R R R WA B R M, Z)T A 45
245 2 h PR 2R 1,2,4,24 h &5 48

x3 BERERRETEAGEMEAS T Beagle RITHEER RN (x +5)

x2 DERERRETAZEAASHERELZWHETEER
EX/NRBERMFI (v £5,0=12)

Table 2 Effects of ZJT and its components on synergistic hypnosis
induced by nembutal with subthreshold hypnotic dose in ICR mice
(xxs,n=12)

- il N3 TN W I P 3]
/mg-kg ™! /min min HEK R/ %
EH - 8.05+5.27 7.00 +4.07 -
L 2.5 4.28 +2.22" 63.13 £40.36% 801.9
ZJTZ 274 5.82+1.37 14.30 £+13.94 104.3
1095 5.85+1.31 12.22 +8.17 74.6
4 380 6.55+£2.94 13.24 +13.15 89.1
ZJTX 6.2 5.82£2.22  18.95+£14.97" 170.7
24.9 5.37+1.21  27.20 +11.89% 288.6
99.5 4.68 +1.13" 34.25£9.252  389.3
ZJT 280 5.78 £2.06  14.40 £9.36"  105.7
1120 4.89£1.50  28.46 £15.46% 306.6
4 480 5.24 £2.35  35.16 +13.68% 402.3

Yol e s B R R, S IE R A 25 S 3% (P <0.05,
P <0.01) ; HH 45 25)5 2,4,24 h w0 & 41 sh i e
F R FEIR B H ZITX 21 [R5 i 2 BB, 25 255 24 hoili
MIETRES ZITX 422 57 8% (P <0.05) . [,
P70 B AE 4 2 ) A5 A I S BT 5k R 2 OR WA
BFE TR XA IR R I 3,

Table 3 Effects of ZJT and its components on systolic blood pressure in Beagle dogs (x +s)

bl 5 45 [ /mmHg
21 51 n
/mg-kg ™! o 2R 0.5h 1 h 2h 4h 8 h 24 h
% - 18 105.6+12.9  107.3+7.9 106.6 +8.8  106.3 £13.4  106.8 7.5 103.8 +8.8  109.1%5.0
VAV 58.7 6 114.5+3.6" 113.9+4.5" 107.6+11.9 103.5%13.2  106.2 8.3 103.5 +6.1 105.9 +11.2
235 6 105.8+7.1 97.9 +6.7 102.4 4.5 102.8 £7.0 108.2 +7.5 108.2 +4.2 108.5 8.7
939 6 102.8 £4.0 103.3 5.0 103.2+5.2  102.2£9.9 107.9 5.4 106.8 +8.4  107.0 5.2
ZJTX 1.3 6 103.9£9.3 103.6 £13.6  103.3+15.9 107.2 +8.6 114.1£5.9” 99.6 +12.3 106.5 +8.5
5.3 6 108.3 4.6 102.8 +5.2 97.8 £5.5"  96.6+11.7 98.4+12.0 104.2+3.9 105.7 £4.5
21.3 6 98.5x8.1 103.5+9.9 93.3+£8.7"  99.7=+11.7 99.8 £9.1 104.3 +10.6 115.6 9.6
ZJT 60 6 105.3£6.0 102.8 5.2 109.6 +8.6  108.3 8.3 104.6 9.2 104.5 6.4 98.0 £9.2"
240 6 99.3+10.8  102.3 £10.3 99.3 £9.1 97.5+4.6" 103.4+11.3  100.3 4.8  107.5+11.2
960 6 105.8 5.1 103.8 7.1 95.1+10.5" 85.8+10.5*> 91.1x10.3"%101.8 +14.1 92.9 £5.7%3%

3.5 XIEME Beagle RO IEWAH 7S 0.5 ~4 h@RBHAY ORI R TR, SIEFHAL

RIS 2505 0.5,1,2,3,4,8,24 h, S .0 Rk
BIEH O FFHMEK 65 ~83 K /min, ZJTZ 4 - 1E
TGS 255 B 2% S I R, &R R Sh 0 R
XK B R A, ZITX A 2 )n

B EE(P<0.05,P<0.01), ZIJT4: 42552 h
A A5 1 ~4 h R EASYORI BT
M, SIEWHLZR P % (P <0.05,P<0.01), Xf
DR R WL 4,
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3.6 Xt Beagle Kb HL I IE# 41: 76 4
ZIRTAY25)5 0.5,1,2,3,4,8,24 h, 314y PR [a] 1,
QRS P HE, QT [, T I S HOB A& LA AR L3 2 1
L, H A PR OB 97 ~ 114 ms, QRS i #if
SEI{E M 39 ~57 ms, QT [A] 3 4 178 ~203 ms, T ¥
H70.10 ~0.24 mV DA FE, S, TOM A& PR g
T P 8 & . mﬂﬁbf%%%ﬁ%%Fmﬁfw%

B, & I E A A WO A T A IE R, PR
B8] 59, QRS e, QT [H] 4], T %‘Z&,\ﬁ/’,uﬂjﬁﬁthf)b%

*4 BERERREDELEMALES T Beagle Kb RE#

S (x+s)

BRE, ZITX A4 25)50.5,1 h 4 42
J50.5,1,2 h m il sy PR [ IIE , 5 1E & 4
L2 2 (P <0.05,P <0.01) . HA4% % &4 50
Wye F TR U 46 BR 3 R I I B S, ZIT 4 45
?FSthE@m%PRﬁﬁﬁﬁwg%%lEﬂ
L7/ RN R el Eig Ao N Wi ST G i |
HZITX L #, 45 25)5 0.5,1,2 h &7 'JE'QHEJﬁ%
PRI, SIEW A Z R B E (P <0.05,P <
0.01), W#ES,

Table 4 Effects of ZJT and its components on heart rate in Beagle dogs (x +s)

7l i L # /R +min 7!
28 51
/mg-kg ! 25 2 i 0.5h lh 2 h 4 h 8 h 24 h
EH# - 18 77.2%13.7 74.2 £16.3 69.1+13.1 73.6 £10.9 74.6 £12.4 66.2 +13.0 74.7 £14.7
VAUV 58.7 6 82.5+12.7 87.1+15.0 82.3 +14.4 77.3 £15.1 76.3 £16.6 78.2 £21.3 82.5+£21.0
235 6 80.6+19.6 72.3 £16.3 72.7 £11.7 66.8 £11.9 66.8 +13.1 63.0£9.7 71.1£15.6
939 6 66.8+9.1 67.0 £12.6 66.8 £5.1 70.1 £13.9 70.5 £12.8 68.9 £18.2 81.4 £14.6
ZJTX 1.3 6 72.1+4.4 70.3 £8.4 71.1+8.4 65.7+9.4 66.0+6.2"  59.6+13.5 76.8 £15.6
5.3 6 67.3+9.1 60.9 +8.7 55.3 +4.5 56.4 +10.0 64.8 +6.4 66.8 +8.3 75.0 7.3
21.3 6 69.6+9.9 47.7 +8.2%) 453 +4.6”  50.3+11.6> 53.8+12.5” 65.5+17.3 73.8 +9.1
ZJT 60 6 80.2x11.7 70.7 £14.3 70.6 £9.5 73.3 £10.2 75.9 7.5 75.7 £13.3 72.3 £8.6
240 6 65.7+13.0 62.6 +11.6 63.8 +11.2 57.6 £9.2"  69.7 +14.9 70.5 +13.3 73.8 £15.2
960 6 66.5+13.2 57.0 +18.0 47.4 £11.7% 48.8 +7.0>% 49.1+8.4>% 68.7+20.3 69.9 £20.4
*5 BEREARREPAHEMEAS X Beagle X PR EHIHHN (2 =)
Table 5 Effects of ZJT and its components on PR interval in Beagle dogs (x +s)
biilh=:s PR [8] 1/ ms
20 51
/mg-kg ™' 5 25 i 0.5h 1h 2h 4h 8 h 24 h
-1 - 18 102.2+16.0 102.7+16.2 104.0£14.5 106.0£16.9  104.7 +13.5 106.2 +14.4  102.9 £13.9
717 58.7 6 97.3£17.1 98.0+12.6 102.7+16.7 102.0+14.0 104.0£16.0  102.7 +15.1 98.7 £11.5
235 6 99.3%14.6 107.3+12.0 107.3+11.4 108.7+10.3 105.3£14.0 104.7 +10.6  104.0 =14.1
939 6 106.7 £10.3  109.0 5.9 111.3 8.2 110.3 8.6 106.0 £10.4  102.3 =11.1 97.3 £15.1
ZJTX 1.3 6 113.3+13.5 114.0+11.2 108.7+12.8 122.0+12.6" 116.0=15.0 110.7+12.0  107.3 +12.5
5.3 6 108.0+18.6 118.0+6.1 120.0+9.5> 119.3+12.5 119.3+13.7 113.3+14.0  106.0+11.2
21.3 6 109.7 £8.5 130.0 £15.1% 135.3 +18.1% 130.0 £16.5" 118.0=13.6 105.3 =11.5 110.0 9.0
ZJT 60 6 98.7x17.5 94.7 +9.7 94.7 9.0 96.7 £12.2  100.7 £20.0 93.3£15.1 96.0 £13.9
240 6 98.0£19.2 106.7 +20.0 108.0+14.1  108.0+13.9 98.0 £15.3 95.3 £15.5 98.0 +18.5
960 6 103.3£9.6 107.3 £15.1% 110.0 £12.1% 111.3 9.9 109.3 =14.2 91.3 £12.5  92.7+13.0

3.7 XV MR Beagle K I 431 < A1 IR W R S A4 52

W EWAH - ERGRMAEZ A 0.5,1,2,3,4,
8Mh%%m%@%%3m&w% B /NI

B H A UM 2 21 ~ 30 bpm, ZITZ 4 . fE
95 2 TGS 2 )5 0 A5 D DU R, 45 R o 4G 25 A
o)y W T A SRR IR W U R Y R B el AR
ZITX 4 %5 25)5 0.5,1,2,4 h & 3 & 41 35 4y v 1%
PR T, SIEWHALLEZREFH(P<0.05,P<
<114 -

0.01) , Hig 45 5 & 20 3l 1 W W2 03024 0 I 1 O 32
BWRBH R RH., ZITA 42505 1 h &
M 52505 1,2,4,8 hos i a4 3 4 0 WA R
R, A2 1,2 h w5 i 20 B 4 0 TR B
HENE, SE¥HLZEREH(P<0.05,P<
0.01) , Hio 45 5 £ 20 3l 1 W W2 03025 R I 0 R 32
S SR TR S S o R B A U= O
Xof I W WS 5 1) 5 Wi L 26 7
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*6 BHERERREPAHEMAS X Beagle R FFRITEAF D (v £5)
Table 6 Effects of ZJT and its components on respiratory rate in Beagle dogs (x +s)
H 4t I 1 451 </ YK+ min ~!
28 51
/mg-kg ™! T 0.5h 1h 2h 4h 8 h 24 h
iE# - 18 23.7+6.3 23.4+5.3 24.2 6.1 23.8 +6.4 23.4 5.1 21.124.6 26.8 +6.4
ZJTZ 58.7 6  26.7+4.6 27.7 +11.9 25.0+7.6 24.0+5.4 24.5+5.3 22.5+6.1 25.5+6.2
235 6 21.8%3.3 22.0%6.3 23.5+7.6 23.7+7.5 20.8 +8.0 17.7 £3.1 21.8 4.9
939 6 24.0x7.2 22.8+7.9 21.7 6.9 23.2 4.9 22.3 £8.0 19.8 £3.9 22.0+5.0
ZJTX 1.3 6 25.7+6.8 26.7 +10.4 25.3+7.9 22.8+7.6 22.5+5.3 18.3 5.5 24.8+7.8
5.3 6 28.2£8.4 22.8+7.5 18.7 +6.4 20.7 +8.8 20.0 £5.1 22.2 3.3 24.2+7.2
21.3 6 24.8+7.2 14.8 +1.5% 12.0+1.7% 13.0 +4.6% 14.3+6.0"  20.7+7.1 22.3+£6.4
ZJT 60 6 30.0x9.1 24.5+6.5 27.2 £10.9 24.0 3.6 23.0£7.7 20.7 £6.4 26.0+7.8
240 6 21.8+£5.0 19.2 £6. 1 18.2 £3.32  20.5+12.9 23.0+7.6 18.7 +6.2 20.7 +3.4
960 6 21.7+3.4 18.3 £13.3 13.3 £3.3%°) 12,3 £2.7%%  15.2 £4.6% 15.3 £2.7%°)  31.3+7.1°%
*x7 BERERREPAHEMAS X Beagle RITFERRERZI (2 £5)
Table 7 Effects of ZJT and its components on respiratory depth in Beagle dogs (x +s)
fiilhes I 0% % B / cm
é’ﬂ'i"] n
/mg-kg ™' o 2 T 0.5h 1h 2h 4h 8 h 24 h
EH - 18 1.00 0. 00 0.98 0. 37 0.99 0. 53 1.04 £0.53 0.91 +0. 46 0.87 +0.53 1.28 0. 59
VANV 58.7 6 1.00 +0.00 0.93 +0.48 0.89 +0. 31 0.84 +0.27 0.94 £0.28 1.00 +0. 51 1.31 £0.277
235 6 1.00 +0.00 1.32+£0.77 1.27 +0.63 1.35 +0. 82 1.34 +0. 96 1.18 £0.71 1.40 +0. 83
939 6 1.00 +0.00 1.11 £0.23 0.98 +0. 14 1.12 +0.26 1.05 £0.27 0.87 0. 18 1.25£0.217
ZJTX 1.3 6 1.00 +0.00 0.87 +0.24 0.95 +0. 40 0.86 +0.45 0.83 +0.34 0.91 +0.39 0.93 +0.31
5.3 6 1.00 +0.00 1.29 +0.55 1.12 +0.34 1.12 +£0.47 1.08 +0.29 1.35 +0. 56 1.13 +0.53
21.3 6 1.00 +0.00 0.89 0. 33 0.97 +0.29 0.88 +0. 36 0.87 +0.18 0.82 +0.25 1.13 +0. 36
ZJT 60 6 1.00 +0.00 0.94 0. 42 0.93 0. 27 1.11 0. 60 1.00 +0.23 0.89 +0.20 1.18 =0.28
240 6 1.00 +0.00 0.85 0. 30 0.77 £0.16>* 0.85+0.117  0.82 =0.20 0.89 +0. 31 0.81 £0.26
960 6 1.00 +0.00 1.09 +0.24 0.8220.15”  0.75+0.22”  0.90 0. 35 0.90 +0. 28 1.39 +0.27%

F S IEHEARKY P<0.05,2P<0.01; 5FF & ZITX 4 5% P <0.05, P <0.01; 5[ 74 ZJTZ 4 %% P<0.05,P<0.01; 54

BT L P <0.05,2 P <0.01,

4 itig

P8 vh vt 25 8 52 J7 Wi 50, [ A e R R — ELAFAE
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AL, B TR 2 oy R A S A 2 AL £
PRI EL TS A T L5 76 25 5 T A] RE 2577 AR — Se R
ALY, AT 518 @ B o XF I, B 1985 4F 52 i
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25 5 T WA D 245 1) — A 2 BE AT L

B4 I IR R 2 vb 0 25 1 5 5 5 g SR AR

Tl PR b R T 5 1) 32 G R T R L 6
Wz — o Bz a5 Al b Py 25 8 52 07 i 5 —
2 10 T JRURIE Aol 25 I BIF & 45 A1 1 R 1) 22 25 B
5L A A 4, )RR AT A 2 b ATE T AR R R
XTI LG EF A LA SO 1E A I LA L
A et B BACECAR T F- B, IR B, REEH
TS FL 25 2000 1k R A RIS & 8, % 0L M 3 1 L
o K 25 00 2 A R A B R AT AR O
WFE , DA HR P 25 W) AL 4 £ JEE LG A 20 BT 38 (A7) 2%
IR B4 A LR, by e PR S Xof 1 b 5 2 245 4 it B
SR, RISy b 25 4 52 5 1 590 O 0K B B
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