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Effect of Nature and Flavor Subdivision of Ephedrae Herba on
Rats Model of Harmful Fluid Retention in Upper Jiao

YANG Sheng-li', SUN Ya-ping', SI Yan-po', HAN Du-wan', ZHENG Xiao-ke'>, FENG Wei-sheng'*"
(1. Henan University of Traditional Medicine, Zhengzhou 450046, China;
2. Collaborative Innovation Center for Respiratory Disease Diagnosis and Treatment & Chinese

Medicine Development of Henan Province, Zhengzhou 450046, China)

[ Abstract ] Objective: To study the effective substance foundation of Ephedrae Herba and explore its
mechanism, in order to further enrich the theory of drug resistance of Ephedrae Herba. Method: In this
experiment, a compound model was used to establish rat model of Harmful Fluid Retention in upper Jiao. The Rats
were randomly divided into model group, captopril group (4.38 mg-kg™'), Ephedrae Herba decoction group
(468 mg-kg '), polysaccharide group (265.36 mg-kg '), volatile oil group (2.34 mg-kg™ '), alkaloid group
(40.71 mg-kg ') and phenolic acid group (210.60 mg-kg '), and normal group (10 mL-kg™'). The normal

group and the model group were given the same volume of normal saline for four weeks. The 24 h urine volume of
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rats was collected by metabolic cage method. The changes of heart and lung tissue morphology were observed under
light microscope. The heart index, lung index, left ventricular ejection fraction ( LVEF) , left ventricular short axis
shortening rate ( LVFS) and pulmonary permeability index, number (LPI), lung dry-wet ratio (W/D) , creatine
kinase isoenzyme (CK-MB), angiotensin I (Ang I ), aldosterone ( ALD), cardiac aquaporin 1 ( AQP1),
lung AQP1, aquaporin-3 ( AQP3) and kidney AQPI1, aquaporin-2 ( AQP2), interleukin-6 (IL-6) and tumor
necrosis factor-a (TNF-or) change were detected. Result: Compared with the normal group, heart and lungs of the
model group were significantly damaged. The amount of 24 h urine, LVEF, LVFS of model rats were significantly
reduced (P <0.01); whereas heart index, lung index, CK-MB, LPI, Ang I, W/D, ALD, IL-6 and TNF-a were
significantly increased (P <0.05, P <0.01), and the model of Harmful Fluid Retention in the Upper Jiaowas
established successfully. The amount of 24 h urine, LVEF, LVFS, IL-6 and TNF-a were significantly increased
(P<0.05, P<0.01) in the alkaloid group, and the heart index, the lung index, CK-MB, LPI, Ang Il , W/D,
ALD, IL-6 and TNF-a were significantly reduced (P <0.05, P <0.01). And the Alkaloid group can alleviate the
heart and lung pathology in the Rats Model of Harmful Fluid Retention in the Upper Jiao. Conclusion: Alkaloid

components “Wen” and “Xin” are the effective substance basis of its action. The mechanism may be related to the

inhibition of renin angiotensin aldosterone system ( RAAS) and the anti-inflammatory effect.

[ Key words ]

renin-angiotensin-aldosterone system ( RAAS)
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B, #4545 254 LVEF J LVFS B g 7+ & (P <0. 05, P <0.01) ;4% %3 20 2 9y i 21 R iy 2 2H R BRI o0
P<0.01), H CK-MB /K & Bk (P <0.05, JEFS BB B REAL (P <0.05,P <0.01) ., WL 1,

F1 HEEKKFSES N EEKTAEXROEER,LVEF,LVFS,CK-MB B § M (x £5,n=8)
Table 1 Effect of nature and flavor subdivision of Ephedrae Herba on cardiac index, LVEF, LVFS and CK-MB in rats model of harmful

fluid retentionin upper Jiao(x +s,n =8)

21 3 # 4/ mg-kg ™! DS E /g g ! LVEF/% LVFS/% CK-MB/U-L"!
EH# - 0.002 8 £0.000 16 77.61 £3. 46 48.62 £5.72 42.65+5.72
ey - 0.003 4 +0. 000 26 64.61 +3.48% 32.44 +3.66% 55.20 +8.92%
463 F1) 4.38 0.003 0 +0.000 11+ 75.80 £3.47% 44.04 6. 14" 42.11 £3.26%
JRE B 7K AW 468 0.002 9 +0.000 10* 75.98 +2.34% 45.11 2. 329 35.61 +6.39%
P4 265. 36 0.003 2 +0. 000 32 70.23 +4.58% 39.44 +5. 60 38. 64 +4.45Y
¥ % 2.34 0.003 1 +0.000 353 72.12 +6.27% 43.04 +6.32% 43.14 +4.89%
A W 40.71 0.002 9 +0.000 18 73.99 +0. 63" 44.11 £1.93% 28.41 +4. 60"
T iR 210. 60 0.003 0 +0.000 13> 72.83 £5.25% 43.11 £4. 729 5.29 £7.41%

S ERAILE"Y P<0.05,2 P <0.01; SEEA LY P<0.05,P<0.01(F2~5[),

3.3 R b AR KR 45 R R UE 45 %0, WD, LPT Y FOAE, 45 4 24 2 0 i 5 fE D I R I, 2 W0 i 2 A
SR 5 IE R A OB, B ALK BRI UE S K, W B RALAY LPT B R FEAR (P <0.05,P <0.01) , 4= %)
D,LPT W] Jh i (P <0.05,P <0.01); SRIRIA] Bl 4% &4l W/D Bl RFER(P <0.05), k2,

F2 HEMEKKFSESN EEKKINEXRMAERES,LPL,W/D &0 (x 5,1 =8)
Table 2 Effect of nature and flavor subdivision of Ephedrae Herba on lung index, LPI, W/D in rats model of harmful fluid retentionin upper

Jiao(x +s,n=8)

£H 3 HHt/mg-kg ™! i JUE 4 /g g W/D/g-g™ LPI
EH - 0.006 7 £0. 001 6 7.54 +£0.38 0.002 8 +0. 000 28
A - 0.012 0 £0.001 9% 10.92 £0.23" 0. 005 9 +0. 000 59%
RAEE A 4.38 0. 008 3 £0.002 0 7.41 1. 11% 0. 002 4 +0.000 52%
JoR 2 K BT 468 0. 006 3 £0. 000 8 6.27 0. 03> 0.001 6 +0.000 75%
LW 265. 36 0.009 3 £0.002 6 8.34 £2.31 0.003 7 +0. 000 55
R 2.34 0.009 6 £0.002 4% 7.38 £0. 98 0.004 6 +0. 001 30
L Y% 40.71 0.008 5 +0.001 8* 7.35 0. 84% 0.003 0 +0.000 71%
T 1% 210. 60 0.008 8 +0.002 2+ 7.89 £0. 56 0.003 9 +0.000 39%

3.4 X EAKKAERRAngll ,ALD K 24 h R i FE AQPL Al AQP2 JKF-JC W 35 22 55 SR A T
AR IR A R B R Ang 1T, ALD K ¢, 4% 45 25 41 R RO IE AQPL, Jifi JIE AQPL il AQP3
FRFTHE (P <0.01),24 h JR&E B FHEMKP < B BE AQPL A1 AQP2 /K E 25 . Wik 4.
0.01) ; SHEAUA PR, AR W) Bl 2 W08 38 B AIROR B Ang 3.6 X B AEJK IR 45 R L IL-6 Al TNF-oo K1 1 52
Il ,ALD 7K (P <0.01) , A& 4y eld 26 701 13 1 2H P At 7 Wi IR R 2H R, AT AR BUIL-6, TNF-o 7K 2
R 24 h JREE (P <0.05) . W3 3. FIE (P <0.01) ; SRR 2 O, A W a2 8 5
3.5 X BRI AR R R E AQPT, Jifi iE AQP1 KRB TL-6, TNF-a 7KF- (P <0.01) . W3S,

I AQP3 FI'E IE AQPL F AQP2 52 SIER ALt 3.7 XF b AR N 45E R BRUBI L0 I 4 2099 A2 1 52 T
B, B ALK RLG I AQPT, il JIE AQPT A1 AQP3 Al il 25 205 Bl WL ¢, T R 4 R B AT DL i 26 2 45 A

4.



5525 555 3 RELEATFZERE Vol.25,No. 3
201942 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2019
I I S Hps v Lk b 22 ik R

REMRIE(x£s5,n=8)
Table 3 Effect of nature and flavor subdivision of Ephedrae Herba
on Ang II, ALD and 24 h urine volume in rats model of harmful

fluid retentionin upper Jiao(x +s,n =8)

AL F 4 Ang Il ALD 24 h R
/mg-kg™! /ng-L7! /ng-L~! /mL

W - 141.18 £+8.83  133.08 +8.41  0.16 £0.02
A - 192.18 +10.28% 157.25 +5.37  0.06 +0.01?
AL F 4.38  166.06 +5.13% 133.71 £4.65”  0.18 +0.02¥
R KR 468 169.93 +4.74% 137.04 £3.51Y  0.12 £0.03V
4 265.36  171.37+5.03 149.96 £6.72  0.08 +0.00
50 2,34 172.34£2.58 149.12%3.69  0.06 =0.02
W 40.71 152.78 +11.84% 127.67 £8.30¥  0.12 +0.01V
1y i 210.60  174.51 £5.43  159.96 £7.29  0.12 +0.03%

T T, il 36 BE 25 R OE R I R /N ROJB A5 IR R

A 5 A5 R 2 O BN 2EL 404 K 25 L I L BE 25 4
i 9 5 k20 i i) 45 V5 Bl 5 A i T 4% 4L 4 2
J L BN ) A B A e 3, HG v A B 4 A o
S LT 1, o0 JUE 4 2006 B2 W 5 O 4K LAl
UL U JUL 200 HE 570 2 5% L5 T IS 405 37 AT 5 5 250 2 K R
L2 HEF B A V25 0L, L 22 B 5 4 00 R 3 , O L4
AR JE T 4% 2H 45 245 ), 32 B R ) R B o Bl e,
A R R A L 2,
4 itig

RS R A I (R T gt 180, 454
R B AR A AAM InJE A ) # 52 T b R K RO
15K UL R DR, T 8 K TR PR 4R i
i, IS0 R—Fh B 3 MR sh ), 7T ik 30 UL 40
) By A2 A Rt 3R DL R N O L E A AR
Sk R, T S EO LA IR K, S A
JOL S BRI DT 8Os U I BB AR B RS 1 AR O S

F4 HEEKRKSESNT EEKRAEXRORE AQPL, flifE AQP1 #1 AQP3 #1'5 A AQP1 #1 AQP2 M (x +5,n=8)
Table 4 Effect of nature and flavor subdivision of Ephedrae Herba on heart AQP1, lung AQP1 and AQP3, and kidney AQP1 and AQP2 in

rats model of harmful fluid retentionin upper Jiao(x +s,n =8) ng-L~!
21 5 F4/mg-kg ™! > AQPI1 Jiti AQPI1 fili AQP3 5 AQPI 5 AQP2

EH - 540.13 £39.58 644.62 +68.67 714.62 £23.61 268.21 £19.25 412.45 +28.48

A - 589.49 +40.42 626.03 +37.67 619.10 £68.42 316.43 +11.85 440.88 +14.13

FIEAEF) 4.38 479.87 £16. 06> 688.85 +60.65 602.53 £23.94 292.02 +£16.22 345.29 +10.32%

PR BT 7K R 468 619.61 £20.12 572.18 £36.79 587.72 +£26.17 350.36 £25.40 442.84 +12.85

g2 265.36 598.00 +12.38 634.00 +39.47 611.21 £17.23 310.59 +17.54 413.13 £9.53

¥ %9 2.34 576.00 +15.68 656.00 +40.28 608.89 +24.42 298.96 +12.85 423.78 £12.49

H 40.71 654.87 +17.44 602.31 £32.19 586.92 +15.74 292.02 +44.67 404.11 £24.39

1y iR 210. 60 621.00 +18.39 623.00 +29.31 620.43 +13.84 325.12 +£20.41 408.29 +17.31

£S5 BREERFIASH LRKRAELXR L6 F TNF-a K F A R Y B 5 R R AT U R R A

M (x+s,n=8)
Table 5 Effect of nature and flavor subdivision of Ephedrae Herba

on IL-6 and TNF-« in rats model of harmful fluid retentionin upper

Jiao(x +s,n=8) ng-L~!
21 51 F 4/ mg-kg ™! 1L.-6 TNF-a

EH - 51.57 £2.97 70.25 +3.74
FEAR - 66.23 £5. 187 99.13 £4. 547
EiRL] 4.38 54.53 +2.53% 54,53 £2.53%
JR B K BT 468 53.73 £3.59*  82.18 £2.35%
40 265. 36 64.51 £2.35 92.43 +2.31
15 K 2.34 62.38 £4.27 62.38 £4.27
A W) 40.71 51.49 +4.64"  95.27 +0.98
T R 10. 60 65.98 +1. 61 89.35 £3.74

FEV A, (5 L T S ) 4 A g B
G, I B A L T AR K AR AL, A
T 5 b A KR A

A58, 3 5 ok BLO BE 48 %, LVEF, LVFS
K CK-MB #il 52 , R v EAs O NE D BE o O IE 38 B —
SERLIE bR R HE B B 2 Y LVEF, LVFS
JH TV 0 58 K R B BLT 5 1L 3 H CK-MB
FIRMTEER 2 W0 DB & bR
5 E LR L B 2 R U X 4 AR AR D B
T 5, D0 A5 2 A B I D RS2 B0 005 , 1T 20 2 4
R R AR [ R ) e 3, v £ 2 e
T X i 2y B S Ak B4 46 AR A i E 5 %0, W/D A LPL,
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A B C D
E F G H

A IEWALB. BRI C RITE AL D REURERYLE. S04 F. M6 Aok s H. AR A4l (1 2 7))
Bl mEERFESESN EEKRAEXRHEALFEHRIE(HE, x400)

Fig.1 Effect of nature and flavor subdivision of Ephedrae Herba on lung pathological changes in each group in rats model of harmful fluid

retentionin upper Jiao( HE, x400)

A B C D

F G H

B2 BEUEKRFESASNLEKKAEXROEARFEH RN (HE, x400)

Fig.2 Effect of nature and flavor subdivision of Ephedrae Herba on myocardial pathological changes in each group in rats model of harmful

fluid retentionin upper Jiao( HE, x400)
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