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[ Abstract] Objective: To study the effect of modified Erchentang on levels of interleukin-12 (IL-12),
interferon- y (IFN- ) , interleukin-9 (IL-9) , interleukin-4 (IL-4) and interleukin-13 (IL-13) in plasma and
bronchoalveolar lavage fluid (BALF) of all rats, as well as expressions of interleukin-4 (IL-4) receptor
(IL-4R1) and interleukin-13 (IL-13) receptor (IL-13RA1) in bronchioles tissue of rats with chronic obstructive
pulmonary disease (COPD). Method: Fifty SD rats were randomly divided into 5 groups, namely normal
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group, model group, and low, middle and high-dose modified Erchentang groups (5, 10, 20 g-kg"'), with 10
rats in each group. COPD in rat was prepared by using cigarette smoke combined with dripping
lipopolysaccharide (LPS) in trachea. After the modeling, normal and model groups were given normal saline
solution through intragastric (ig) administration, while other groups were given corresponding herbal drugs (5,
10, 20 g-kg"') intragastrically (ig) for 14 days. The levels of IL-12, IFN-vy, IL-9, IL-4 and IL-13 in plasma and
BALF were detected by Enzyme-linked immunosorbent assay (ELISA) method, and immunohistochemistry
(IHC) method was used to detect the expressions of IL-4R1 and IL-13RA1 in bronchioles tissue of all of the
groups. Result: Compared with the normal group, the levels of IL-12 and IFN-vy were decreased significantly
(P<0.01), but the levels of IL-9, IL-4 and IL-13 in plasma and BALF were significantly increased (P<0.01),
and the expressions of IL-4R1 and IL-13RA1 in bronchioles tissue were increased significantly (P<0.01) in
model group. Compared with the model group, the levels of IL-12 and IFN-+y were increased significantly, while
the levels of IL-9, IL-4 and IL-13 in plasma and BALF were decreased significantly (P<0.01) , and the
expressions of IL-4R1 and IL-13RAT1 in bronchioles tissue were decreased significantly (P<0.01) in modified
Erchentang groups (10, 20 g-kg'). Conclusion: Modified Erchentang has effects in resisting inflammatory and
protecting tissue structure of bronchioles. Its mechanism may be correlated with increasing the levels of IL-12,

IFN-vy and reducing the levels of IL-9, IL-4 and IL-13 in plasma and BALF, and inhibiting the expressions of

IL-4R1 and IL-13RA1 in bronchioles tissue.
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Table 1 Effect of modified Erchengtang on lung function of rats with chronic obstructive pulmonary disease(x+s)

Y151 ) FEV, FVC FEV,/FVC
ZH T n
/g-kg! /mL-s! /mL-s! 1%
IEH 10 - 6.63+0.21 7.88+0.13 84.14+1.61
F A 8 - 2.41+0.16» 4.72+0.09? 51.11+1.78
Z R Ik 8 5 3.31+0.11% 5.29+0.14% 62.57+0.799
9 10 4.79+0.15% 6.46£0.08% 74.15+1.229
9 20 4.68+0.18% 6.15+0.16% 73.1042.249

TE 5 IEH A ILELVP<0.05,2P<0.01; 5 HBEAI 2 L% > P<0.05,% P<0.01(F 2~5 ) .

3.3 X COPD K. BALF 40 finy s 5iF
WA K R, AL R B BALF WP 4R T40 B
Wk 410 P A0 B UK O A i B R B T (P<

R2 ZERiHMKIT COPD X R BALF f1 B 4 il i+ £ B 2208 (R +s)

0.01); 5HERI 4 K B, Bk kAR L 5
T2 20 KB BALF ™ 40 355 W 40 it b ks 2
JH b 200 B Eb R B S R AIR (P<0.01) . ILER 2,

Table 2 Effect of modified Erchengtang on white blood cell count in BALF of rats with chronic obstructive pulmonary disease(x+s)

il ) ol ik BEJIRRS FIANL 5 28/%
/g kg! <1084~/L I ¢ 24 R 40 M 3K 2L 40 M
IEH 10 - 4.23+0.21 4.89+0.78 62.24+1.45 22.79+1.22
i 8 - 13.57+0.24% 16.87+1.13% 83.42+1.25% 54.74+1.71%
BRIk 8 5 10.86+0.35% 9.03+0.349 78.32+1.34% 47.51+1.379
9 10 6.67+0.349 8.75+0.27% 70.14+1.219 37.21+1.369
9 20 7.64+0.469 8.23+0.23% 76.25+1.13% 36.23+1.12%

3.4 X COPD kX Rl I %% , BALF # IL-12, IFN- 1y,
IL-9, IL-4 F1 IL-13 JK °F- B9 5 W 7E Il 3¢ #1 BALF
oS5 IE R A R B AL AT TL-12, IFN-y 7K 1 i 3%
[ AR (P<0.01) , i A6 %1 49 1L-4, IL-9 F1 IL-13 /K F- 44
W TEE (P<0.01) ; SA R LA, — FR in vk
J5 R 20 1L-12, IFN-y 7K 34 1 3 F+ 55 (P<0.01) ,
11 R ek = R IR B T4, TL-9 T TL-13 7K
P2 AR (P<0.01) . HLF 3,4,
3.5 X} COPD K Rl 4l 3¢ <& 19 4H 21 45 14 1) 52
EHHARRALEENTBEY, 0L ER
bk 7 R R IR b R, b R AN HE S 5 TG IR AE
JC AR AN B, 285 JBE LA 045 2 T TR R AR i 21 40, F
T LS IR, 45 2 35 0K U R 4 iR i o AR 41 K R

ML SERNARBER F R B RAE B
HE VTS A T 5 4 ) R L AN S SR R R L R A e
HEFN AR A 55 3 0 b R M IR B8 Wi % | A8 RE 4 2
R A R4 R SR A R, K
Jnk o s R A A S N A R B Y
iR i1 R L T A A B S g, %
T IR AR 3R 2 A0 S R NS R A D B T
Bz 40 L 9% W e, A5 RE R LR RS A R Al R iR
. K1,

3.6 XI COPD K [ 4 3 <4 " IL-4R1, IL-13RA1
FIRMI M TIL-4R1 A1 IL-13RA1 PHEAS 5 24 8
0, R8T A0S BIE L B A0 ok B A0 L B
Y0 B K B 2T 2 20 L, 34 1 FE A M I B A I K .

. 19 .



5526 %45 20 ] PEXEAHFRE Vol. 26, No. 20
2020410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2020

£3 ZERFAMKXT COPD X R I % & IL-12, IFN-y,1L-9, IL-4 #1 IL-13 7k F B9 850 (x£5)
Table 3 Effect of modified Erchengtang on levels of IL-12,IFN-+,IL-9,IL-4 and IL-13 in plasma of rats with chronic obstructive pulmonary

disease(x*s) ng-L!
2151 n R IL-12 IFN-y IL-9 IL-4 IL-13
/g-kg!

EH 10 - 12.41£1.10 21.78+3.25 6.84+1.17 10.27+1.67 5.21+0.48
IR 8 - 5.33+0.12% 7.43+1.33% 31.26+2.54% 38.71£1.37» 20.56+2.13%
Z Rk 8 5 3.11£1.21% 9.18+1.16% 14.17+1.269 20.15+0.89% 10.15+0.94%

9 10 8.92+1.239 15.77+1.35% 9.75+1.34% 15.07£1.719 8.07+1.52%4

9 20 9.66+1.249 14.4242.47% 10.23+1.639 19.3441.539 9.34+1.349

Fz 4 ZFEiZMKX COPD X R BALF H 1L-12,IFN-vy,TL-9,TL-4 0 TL-13 7K S B 8 M (x+5)
Table 4 Effect of modified Erchengtang on levels of IL-12,IFN-v,IL-9,IL-4 and IL-13 in BALF of rats with chronic obstructive pulmonary

disease(X+s) ng-L™!
21 5 n & IL-12 IFN-y IL-9 IL-4 IL-13
/g-kg!

EH 10 - 8.73+1.36 15.78+1.25 12.24+0.46 18.23+1.52 8.46+1.78
A7 8 - 3.21+0.42% 6.21+0.312 37.14+2.13% 40.41+2.432 28.05+1.262
Z gk 8 5 2.14+1.349 7.02+1.11 18.38+1.23% 30.18+1.56% 15.24+0.78%

9 10 6.32+1.56% 12.76+1.43% 14.62+1.189 22.51+1.159 12.67+1.329

9 20 5.96+1.37% 10.74+1.329 16.12+1.39% 23.37+1.33% 13.85+1.26%

AIEH B BRI ;C. BRIAINIE S g-kg ' i 240 ;D BRI 10 g- kg F 54 E. BRI MK 20 g- kg 520 (14 2,3 )

Bl1 ZFRiFMEKIT COPD XK RMAXSEHLHALEMAIF M (HE, x200)

Fig. 1 Effect of modified Erchengtang on bronchioles tissue structure morphology of rats with chronic obstructive pulmonary disease
(HE, x200)

1B 4 B, BE AU 4 IL-4R1 1 IL-13RA1 F ik 14
W GR (P<0.01) s SEIRUA LB, BRIk &

H K & 4 IL-4R1 1 IL-13RA1 3 34 ¥ 1 2 08 59
(P<0.01), W5, 2,3,
x5 ZERiAMKIT COPD KR4S E & IL-4R1,IL-13RA1 TE fif 5T 15 B S5\ (F+s)

Table 5 Effect of modified Erchengtang on expression of IL-4R1 and IL-13RA1 protein in bronchioles of rats with chronic obstructive

pulmonary disease(x+s)

2kl n /;_ i_l IL-4R1 IL-13RA1

I 10 - 10.34+1.22 21.52+1.35
AR - 54.25+1.46% 85.41+2.41%
Z Rk 5 30.12+0.35% 65.36+3.22%
10 20.23+1.424 36.5243.35%
20 26.48+1.23% 413743419

<20 -
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2 ZRRiZMKIT COPD X R4 X S & H IL-4R1 K& B &0 (e 411k , x400)

Fig. 2 Effect of modified Erchengtang on expression of IL-4R1 in bronchioles of rats with chronic obstructive pulmonary disease

(IHC, x400)

3 ZBRIZMNBEXT COPD X R4 KB IL-13RA1 KX B9 &M (T 411k , x400)

Fig. 3 Effect of modified Erchengtang on expression of IL-13RA1 in bronchioles of rats with chronic obstructive pulmonary disease

(IHC, x400)
4 itit

HiBE TN COPD 1) 32 22955 v e fili, 5508 L' %% V]
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PR, AT B 2R R DR RE R 5 B — B
FF BH 2 AR A B AS 9 0000 K oA i, TR ) R K O A
A, B AR, AR R T 2R AN SR 7 ) 4 I R R IR
R R (AR CEE CH S R L) TR R
(S W AL LS T NN S TN &~ A 7 N 7 e 4
RN FER B A B AN R ek gy
JETE BRI SE R b b 25 g 9 R R
MBEZZ AR T, LT ki Z R A8
267ty 22 b B Y Al 1k % 22 R T (R 2R R 2
1ERZ% R B SEORS 22l 2h B s 5 7 R 0 A L Ak R
1B 0% 22 Ty, SCHERR 25 WL L3 I AR A RR TR
WL TR A o A TR A 5 & B R A N v
IRYT COPD Y7 &k &5 0 fH i A 5 S T 4H i 42
PE VT L AF SR o

COPD 1Y 4 # B filt & R, HRAENLH £ 2 5
BLAA 1) 5 928 D) 8 25 L AT OG0 L i 1k % B T 40
(ThO) 3Z 4 T4 s 7 55 AP e Bt I S LAt 58 M A ot 1
F35 , ThO AT 4346 >~ Th1 &, Th2 Y40 il . Th1/Th2
20 53 6 22 FhBE 98 A A IR L DR B R AR RE 1Y) 4
Jai o Th2 #4652 ) 3 B8 750 ik 2 P 5 TL-4, 1L-13
24 TL-4 R IL-13 L= IL-4RA1 5 IL-13RA1 45
HI IR A AR IL-4 F1(5)IL-13 5 B w40
J B b 3L 54 A 2 R IL-4RA1/IL-13RA1 45 4, i
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