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[Abstract] Objective; The pulmonary edema (PE) model where the disease was located in the viscera
was established according to the treatment principle that patients with the disease location inside should be
treated with descending and sinking medicine, combined with changes in the disease tendency, to verify the
scientificity of descending and sinking properties of Descurainiae Semen Lepidii Semen (SD) , and to
preliminarily elucidate the scientific connotation of descending, ascending, floating and sinking of Chinese
medicine. Method: Sixty male SD rats were randomly divided into normal control group, model group
(20 mg-kg') , positive drug group (dexamethasone, 0.075 mg-kg') and SD low (1.167 g-kg') , medium
(2.334 g-kg') and high (4.668 g-kg"') dose groups. The PE model was established by intrapleural injection of
1% carrageenan (2 mL-kg"'). The evaluation indexes (lung autopsy, amount of pleural effusion, number of
white blood cells, lung wet/dry weight ratio, lung water content and lung permeability) were tested to determine
the optimal dose of SD decoction for intervention of PE. The relevant indexes of the five major systems ( central
nervous system, respiratory system, circulatory system, digestive system and urinary system) closely related to
the body's Qi movement were detected and changes in the disease tendency in PE rats were analyzed, to
determine the descending, ascending, floating and sinking properties of SD. In addition, histopathological
changes were investigated by hematoxylin-eosin (HE) staining, and types and numbers of inflammatory cells
and mediators were detected to preliminarily explore the mechanism of SD in improving PE. Result: Compared
with the conditions in the normal control group, the amount of pleural effusion, number of white blood cells in
pleural effusion, lung wet/dry weight ratio, lung water content and lung permeability were increased (P<0.01)
in the model group, where the rats presented cough, dyspnea, shortness of breath and arched back, and a small
number of them had wet nose and bubble liquid in nostrils. In the autopsy of the rats in the model group, the
lungs were enlarged or accompanied by congestion and plenty of pink bubble liquid appeared at the trachea.
Compared with the conditions in the model group, SD reduced the amount of pleural effusion, number of white
blood cells in pleural effusion, lung coefficient, lung wet/dry weight ratio and lung water content (P<0.01), and
improved pulmonary edema symptoms such as damage, inflammation and infiltration around the lumen,
thickening of the trachea, and accumulation of edema fluid, and the SD medium dose group had the best effect
on the treatment of PE. In terms of respiratory system, compared with the normal control group, the model
group had reduced latent time of cough and asthma (P<0.05, P<0.01) and elevated number of cough and
wheezing (P<0.01). The three SD groups had increased latent time of cough and asthma and decreased number
of cough and wheezing (P<0.01). In terms of urinary system, compared with the normal control group, the
model group presented decreased urine volume. The SD low, medium and high dose groups had increased urine
volume (P<0.05, P<0.01), but they had no effect on perspiration. In terms of digestive system, compared with
the conditions in the normal control group, the gastric residual rate and gastrin (GT) level were increased (P<
0.05, P<0.01), and the gastric emptying rate and small intestine transit rate were decreased (P<0.01). The SD
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low dose group had elevated small intestine transit rate (P<0.01), and the SD high and medium groups had
enhanced gastric emptying rate and small intestine transit rate (P<0.01), reduced gastric residual rate, lowered
GT level to promote gastrointestinal movement and transportation (P<0.01), and increased motilin (MTL) level
to promote gastric emptying in rats (P<0.05, P<0.01). In terms of circulatory system, compared with the normal
control group, the model group displayed reduced left ventricular ejection fraction (LVEF) , left ventricular
short axis shortening rate (LVFS) and cardiac output (CO) (P<0.01),

systolic blood pressure (SBP, P<0.01) and diastolic blood pressure (DBP, P<0.05). Compared with the model

and elevated tendency of heart rate,

group, the SD low dose group increased LVEF and decreased DBP (P<0.05), while the SD medium dose group
increased LVEF, LVFS, CO and SBP (P<0.01) and decreased DBP (P<0.05) ,
increased LVFS (P<0.01) and decreased SBP (P<0.01) and DBP (P<0.05). In terms of central nervous system,

compared with the conditions in the normal control group, the standing times dropped in the model group (P<

and the SD high dose group

0.01). SD reduced the movement distance, movement time, standing times and activity time in the center of the
open field, and increased the rest time and activity time at the edge of the open field (P<0.05, P<0.01).
Moreover, compared with the normal control group, the model group had serious inflammatory infiltration
around the lung lumen, thickened trachea with accumulated edema fluid, seriously damaged lung tissue,
increased number of white blood cells and percentage of neutrophils in blood (P<0.01), elevated percentage of
monocytes, interleukin-4 (IL-4), immunoglobulin E (IgE) level and reactive oxygen species (ROS) level in
lung tissue (P<0.05,P<0.01), and decreased IFN-y in alveolar lavage fluid (P<0.01). Compared with the model
group, SD decreased the number of white blood cells, neutrophil accumulation, pulmonary congestion and
interstitial edema, IFN-y and IL-4 levels in alveolar lavage fluid and ROS level in lung tissue, and increased IgE
level (P<0.05, P<0.01). Conclusion:

was located in the viscera. It could regulate the excretion of water by purgation, regulate Qi movement and expel

SD had a significant improvement effect on PE model where the disease

Qi stagnation by descending and sinking lung Qi, and promote purification and descent of lung qi to make Qi
movement downward. This indicated SD had the descending and sinking properties. The medium dose of SD
decoction exerted the best effect, and its mechanism of action might be through regulating the neutrophil
inflammatory response.

[Keywords] ascending, descending, floating and sinking; Descurainiae Semen Lepidii Semen;

pulmonary edema; alleviating edema; drug evaluation system
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A R B A B R A DL I, $ R EE BT T ek
Jits 7K e 5 g AR

3.1.2 i K b R SRR e AR K R A T B
B SRR A BB A R R i ARUK B
it Fes R Hh 1 4 B R W S i (P<0.01) 5 5
R ZH PO A, B2 5 Ik v L A e 2 AT DL 3 e
KRN i B K R0 e FROK R 4 R B R A (P<
0.01), W1,

Table 1 Effect of Descurainiae Semen Lepidii Semen(DSLS)on pleural effusionvolume and number of leukocytes in male rats (x£s,n=10)

41 531 Fl /mg kg JW Js AHK A /m L W J AEK HR AR B0/ (< 108) /4N /L
BFARH 0.44+0.06 9.51+1.97
AR 241 20 1.04+0.13" 46.1246.57"
i K A 21 0.075 0.53+0.05 12.67+3.52
TG AL 1167 0.68+0.20” 12.84+6.46
T R A 2334 0.52+0.09% 12.51+5.17%
LT 2 4668 0.77+0.23? 9.27+4.55%

ST ARA Y P<0.01; 54 Y P<0.01
3.1.3  JiliK hJ BLU W/D B il B K B Kz LPI Y
A 5T ARG KRR, AL K B W/D il
KEMLPLT 25 HA B EF S22 8 L (P<
0.01); SR LA, 25 T a5 b AR gl n] LA

K2 EFEFHARWD.FEKERLPIMNEIE (X+s,1=10)

3% BEIK LPI(P<0.01) , 52 55 ¥ v 5] & 2H K Bl W/D
FUi &5 7K B AR (P<0.05) 3 21 15 7 4k
B W/D Al K s BEAL, 2 R B A B ERITFEX
(P<0.01). W2,

Table 2 Effect of DSLS on W/D,water content and LPI of lung in male rats (x+s,n=10)

451 Mtk /mg kg W/D i 27 K 4t 1% LPI
BT ARH 2.54+0.49 52.00+3.80 0.040.08
R 2 20 5.77+0.19" 84.14+2.93" 0.09+£0.01"
b T K A 2L 0.075 2.73+0.72% 61.91+8.97" 0.05+0.01%
AT TR 2 1167 4.44+0.60 77.31£3.07 0.03£0.01"
EPF TR Al 2334 3.82+0.45 68.66+3.96 0.02+0.01"
Bl A 4668 2.54+0.43Y 60.35+7.24% 0.05+0.01>

T ST AR R U P<0.01; 5B 20 [ 45 2 P<0.05,3 P<0.01(F 4 K 7[7)

3.2 MK PR RE I R G R S5 R TR
B A, A TR 20 R B W T AR TR] 5 | i 9 R A 1)
WD (P<0.01) , W% Wk UK K A M JE U %80t 3 34 Tl
(P<0.01) , #8273 Big fias 6 5 1y S M ™ 9 T 407 v &
it B R BRI Wi 2 5 SRR A H AR, FE D T A 4
245 2 AT I 3 0 o g ok R 5 | M v R S 02 gk
I g SRR, R W P 1A — RE Y Lk W W VR T

L33,

3.3 XA M RERMIRAZAG W SRFAH
P, AR 70 4 R BRUCHE PR 8 38 /0 (P<0.01) ; 55 155 Al
Y1 HR 22 7 I o 4 P Rk DR (P<0.05)
BT b R R A RT  EE RHE IR i (P<0.01) , 3
MR TR B AT —E R RVE o BRILZ Ak,
T ) FH - A9 B2 o VB RT e A 8 R N R

. 47 .
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x3 EFTHARERREZHNHIE (£s,1=10)
Table 3 Effect of DSLS on respiratory system in male rats (x+s,n=10)
15 fills % K X X W ik 78 A B 1) Wity KL K L XN Py T HE 5
/mg- kg’ /I /min /¥K /min /min /mg- L

BFARA 21.50+5.68 83.33+2.01 12.67+3.06 97.33+5.13 0.73+0.10
MR 4] 20 30.50+5.80" 21.75+4.71% 36.60+7.20% 61.50+7.08% 0.52+0.05
HiZE K FA AL 0.075 18.00+5.03" 24.00£6.93 21.67+2.08% 85.67+5.13" 0.71+0.12
BT RGN 2R 1167 21.00£6.97" 42.00£7.25Y 20.67+3.79" 100.00+12.49% 0.74+0.15
B 2334 9.00+1.15% 61.33+5.50" 13.50+3.11% 113.75+6.65" 0.84+0.04
BT 2 4668 7.40£0.54" 85.50+11.12% 12.00+3.55% 108.75+9.97" 0.83+0.09

S P AR RV P<0.05,2P<0.01; S HEEI 4 A > P<0.05,9P<0.01(F 5.5 6.5 8 . K 9)

K T 4% 20 R R S T K 45 R K BRAIE e )
2 X T RN BOC W P8 B T 0 AT Z

R4 EBEFFIHRRWRREGHZM (3+s,n=10)

Table 4 Effect of DSLS on urinary system in male rats (x+s,

n=10)
e Al HeiR T
. 7 DR %
34 Xd- Hfﬁ7j( HEP j( FL:{A (lél /f‘t /% é L E/(J %} ﬂ[’ﬂ] —]::f ﬂgqa*éﬂ gﬂj’” /mg'kg'l /mL'kg'l Vo
B AR N HES) R B E T RE(P<0.01) ,GT B B3, AR 21 20 45.00+13.70" 8.10+1.63
(=X N SNV VRN e X As ik b
225 BAT G 5 X (P<0.05) s S BIRAL LB, 2275 H FEK R 4L 0.075  101.10£12.06°  7.00+2.16
74 S = />
a5 2 29 AL TRk D GT(P<0.05, P<0.01) 8 EPARAAEE 1167 78.90+6.90” 6.75%2.06
ps x| = 5
JITMTL (P<0.05. P<0.01) . %2 17 5~ 157 Bk 211 0. 25 35 R TG 2334 81.10+£13.80"  7.20+1.83
v f s =S| E=X N ==}
/NSl =R (P<0.01) , v e ) 21 0] 35 19 BT RAGAL 4668 83301730 7.50+1.40
BB R N 3 (P<0.01) , B E W H RS R,
ESHA G % E X (P<0.01) 42 /825 b & mEE R M KRN B mizsh. WS,
x5 EFTHARBEUREHNEME (x£5,2=10)
Table 5 Effect of DSLS on digestive system in male rats (x+s,n=10)
20 5 Hl i /mg- kg B HEZ R /% 5% R /% INGHE B R % GT/ng-L" MTL/pg-L"
B F A4l 26.00+2.51 74.00+2.51 50.14+6.23 1281.87+147.93 381.81%50.67
IR 2 20 77.50+6.60% 22.50+6.61% 26.21£6.49% 1598.984216.29" 310.37+11.67
Hb K FA 21 0.075 24.33+9.39Y 75.83+9.38% 64.98+5.66" 1359.60+244.51 441.23+23.467
L5 IR AL 1167 46.17+2.87 53.83+2.87 72.71+5.43% 1137.26+76.74% 480.70+48.48>
5T AL 2334 18.25+6.02% 81.75+6.02% 74.75+8.90% 1295.52+112.14Y 506.47+£41.32%
L5 F e ) AL 4668 19.17+2.90" 64.17+2.65" 87.85+10.04" 1013.69+118.42" 518.53+60.18%

3.5 XPfiK M REBAEH R mEm  S5ERFARHA
Lb e, B8 2 K B LVEF . LVFS . CO 2 3 [ i (P<
0.01) , HR A7 J+ = (1 #a 4, SBP & % Jt 5 (P<0.01) ,
DBP # & 7t &5 (P<0.05) ; SR 4] b 4, 2 55 71K
FI)H 2H W] 5 B4 LVEF (P<0.05) , B i B A% K BLiy
DBP (P<0.05) , £ ;i 1 5l & 2 I & ¥4 i LVEF .
LVFS 1 CO (P<0.01) , % 75 + i ol & 40 12 3% 35 n
LVFS(P<0.01). IAh,Z 05 il i 0 34 v] 1
F AR K B A SBP(P<0.01) , W] i 4 A K B Y DBP
(P<0.05). W36,

3.6 XK MoK BT R GE RS R AR 37 I [A]

. 48 .

W i2 Bl FE R A8 Bl R 3 ST UROBUR N K BRI 2%
PERIEE AT Jy, v S A 2 VR W5 A a0, A0 T A AH T
Gh, B FALRERDSRKRWZIER 23
10 5T ITRVARY/ 5 QS | B €1 770 AN e ) T 1 -
Bf (8] R 37 30 06 s B A, 22 5 B St X
(P<0.05,P<0.01), 15t B E2 5 1 %F th X 3R Ge 3R B0 0
HIENT . W7,

3.7 X HlK R B U B2 52 LB T B
AR T AR G BRI il T AT, 25 R 5 K il ] B
Y57 Il v BE S T it B K i) BT 9 TE B W, il 4
2T W ks 7 5 SR 2 R R/ s L L 1) 4% R R i
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F6 EFTHARBELRRZNZIN (Gr+s,n=10)
Table 6 Effect of DSLS on circulatory system in male rats (x+s,7=10)
LIy fE 1fiL K
25 i i LVEF LVFS co HR SBP DBP
/mg-kg
1% 1% /mL*min™ /I /min /mmHg /mmHg
i AR 2H 83.83+5.82 56.09+5.08 73.46+6.98 334.90+17.32 99.10+15.04 69.24+18.74
R ] 20 67.52+10.05% 40.09+8.47% 51.47£11.07%  351.28+13.78 120.30+6.59% 96.83+9.66"
Hiy FE K P 4 0.075  79.36+8.37" 49.53+8.36" 48.37+7.82 338.88+13.54 95.65+10.98" 77.64+14.69
B FERIEA 1167 77.18+12.58Y 41.41+8.91 54.35+8.62 337.03+10.21 104.86+14.21 70.44+11.64%
A5 FalEgl 2334 84.05+3.65" 53.71+4.227 67.26+6.17" 338.11+6.42 95.23+14.57" 68.60+16.78"
EPFEIAA 4668 74.86+9.83 50.33£7.99% 55.26+4.85 340.25+12.73 93.41+16.80" 70.90+16.33
7 :1 mmHg~0.133 kpa
R7T EFFRHARPERZHZN (x+5,7=10)
Table 7 Effect of DSLS on central system in male rats (x+s,n=10)
15 7 iz Bl i) iz B IR/ &4 1k 1 ] U T B NG B
/mg kg’ /s /m /K /min /s IR 5 1] /%

BT AR 4 164.57+9.95 58.04+3.67 35.75+5.92 132.63+11.15 0.90+0.12 69.85+3.05
I 4] 20 175.95+5.19 60.59+7.26 25.50+4.11" 124.10+16.43 1.27+0.11 66.43+6.78
b ZE KA 2 0.075 146.30+7.81% 42.86+9.83 20.00+6.29% 153.75+19.19% 0.78+0.20 83.20+2.10%
R FEFIEA 1167 106.93+5.13% 34.58+1.06% 23.75+4.62 202.20+19.25% 0.60+0.09” 76.17+1.81%
P FPAEA 2334 142.93+5.28” 28.95+2.58% 18.66+3.61% 157.13+5.88> 0.42+0.09” 79.53+4.29%
R FEAEA 4668 166.15+4.22 38.76+9.68% 21.80+3.35 127.50+26.75 0.47+0.13” 76.37+5.87"

L UE IR N A K IMOBCR AR I SUROR T, B RO R, AR T TR B 2 R A FELAT) A D K

S W T R LA A A I o T LB V5 10 A L
Bz A0, R G £, 4% 4 2 44 5 B S TR

0, A 1 e ) A LA I T IR T A AR R LA
pi il e WA 1

A TR B BERIAL, C. M ZEKARAL; D. A2 D5 TR 41, B 25 1 rh
E1 EFEFWKRRMHEESEEHM (HE, <400)
Fig. 1 Effect of DS on pathological structure of lung in male rats(HE, x400)

3.8 EED 1R Al 2K i R B AR E S R P 5 )

3.8.1 X RBRRAEMMPAF T SEFARH
ReE sy VL N W R R S D O QN R 0N
1] 5. 25 3 (P<0.01) , A% 46 J Lb 491 W1 2 3 Jin (P<
0.05) 5 A 15 Ik o g ) 4 ) I 35020 1 A O
K (P<0.01), & 17 51k 75 2k 21 n B S i 20 o o
240 10 L 491 (P<0.05) , v 77 ek 20 T 8 5 64 o bk L2 46
73 L b PR AR M EE 1 (P<0.01) . BLEE 8.

3.8.2 Xt RBRIEANFKFRENE H5EFRY
Pl A, A5 R0 2 K R 38 Ok R TP TFN -y B 35 B AR (P<
0.01),IL-4 7K B & #2 #5 (P<0.05) , IgE /K - & 3% 12
B (P<0.01) , Jili 41 41 ROS /K °F W & 7 &5 (P<
0.01); S5BIRIZ L35, B2 55 1 45 45 25 4 v B 3 B AIK
i 25 23 ROS 7K (P<0.01) , i 357 B 1K i 960 78 3%
T IL-4  IgE /K F- (P<0.01) , 2 15 v 7 o 8 3% T /&5
IFN-y /K- (P<0.01)., WFE9.
. 49 .
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x8 EFTFHARKEMMRAZIE (x£5,72=10)

Table 8 Effect of DSLS on inflammatory cells in rats (x+s,n=10)

215 Fl it /mg- kg 4050 (x10%) 14~/ T EL 400 /% TR A /% rpp R 40 AR/ %
BFARH 38.02+6.82 73.16+16.47 2.88+0.41 18.56+3.27
IR 241 20 88.89+3.68% 61.51+12.82 4.03+0.71" 34.46+12.43Y
i TE KA 2R 0.075 44.46+5.44Y 57.19+19.31 5.14+1.51 37.67+18.26
B R 1167 38.59+7.67Y 72.36+7.58 4.05+1.16 23.59+46.63%
5T o e 2334 43.68+7.77Y 72.26+12.47 3.52+0.86 24.21+11.74Y
A5 R R 4668 83.56+6.39% 79.07+£6.93% 3.20+0.90 17.72+6.17%

%9 EFHFXARIFN-y. IL-4.IgE.ROS HISI (X+s5,n=10)

Table 9 Effect of DSLS on IFN-y,IL-4,IgE and ROS in rats (x+s,n=10)

215 i /mg kg IFN-y/ng-L" IL-4/ng-L"! IgE/pg-L"! ROSZE 1 2%/%

RFARL 138.66%3.16 29.37+0.38 2.69+0.43 15.95+0.64
LI 2] 20 92.12+2.98% 36.72+3.14" 11.41+1.60% 52.80+5.09%
iy FE K B 21 0.075 104.40+8.53 30.11£4.01% 3.49+0.99% 18.20+1.73%
L TR Al 1167 108.87+8.79 21.40+7.28" 7.35+2.05" 13.05+0.40"
BT A2 2334 128.53+7.66" 26.92+3.31" 3.37£1.91% 18.55+0.52
LT N A Al 4668 102.03+6.34 19.42+3.34% 8.08+2.27% 14.10+1.39%

4 itig PSS ZE

Hh 24 T I B U 24 A R P 24 0 5 Y
TIE o 3 A R 3 64 BV L AR N R 7RI 5T P 24
F14 T I 77 D0 I A T AR Bl R RE B 5 e Xt AR
A7 B RE o il A b i AR e B A kL R TG T Mg
Fed Mg A2 P 5 X XfE 2z Il €0 mAy 20 (Y IR M TP AT R
WRORRAE, H R g A R P A N S g
PR K i S WA R T ik AR 22, £ 2 N 32K, 25
ESenik7/N1 VNG O N & 7L W N N R S
)y Il A S 2T S o WL 4% i ) A 45 SR F HE Gt £
0 L 2 2R A A A ) i i i R i A i 4
T KR E R B K i A
TR L I R o S5 A AT B Y, O HERR At
PR 2R A 52 W) 25 6 88 55 1 B A ML 2 MR A S T, A 5
56 SR FH 11 SR I8¢ M Js 3 S e S i 7K i o B ALY
S B 5 5 8 A =2 il K DR SRS TR A S AR R
e g T R AR it 358 5 A 200 JHD ) 2R B, 2 T R R i
YT, B A0 LA G O 5 B 545 R i K
Jib= o S A R R B, A 2H B f BRLK 4
T B WD il K B e il i 0 R B L O
WAV N NG R DN RS SN SN
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SCHK e O T il K i i PR G0 A — BT R, A
SCR A 3 BT 1k R AT o [ I 24 R4 s 45 R
PE7N P 1 AT A 2 O K B A AR R R

. 50 .

B2 Tk, A SO il K A A 5 g 00 5% I
W DR T Ak A R R AR K R G0 DG 38 bR S A Ak
XF S BT W TR IR UL e R AT AR ST . RN R T
W 77 U055 E R ML s A 5%, MILAA R IS A —
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5 il 4 T B AR 2E 0 kR B AR K T A K
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