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Effect of Yupingfeng San on Immune Function of Lung Injury Mice Induced by
Smoked Soot-related Respirable Particulate

ZHU Xue, LI Ke, CHEN Xian-hai, ZHANG Yang, HAN Jia, LU Xu-xiang, ZHENG Jian, ZHANG Wei"
(Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Ji'nan 250011, China)

[ Abstract | Objective: To investigate the effect of Yupingfeng San on the immune function of mice models
with lung injury induced by smoked soot-related respirable particulate. Method: The experimental mice were
placed in a special exposure box, and the smoke from the combustion of coal was introduced into the box. The PM
2.5 concentration in the box was maintained at 700-900 pg-m ’to establish the model of lung injury. The
Yupingfeng San decoction was given to the models by intragastric administration in 3 different ways: prevention,
prevention + treatment, and treatment. Then the proportion of dust cells in the alveolar lavage fluid was detected ;
the count of CD68 " macrophages in the lung tissues was detected by immunocytochemistry; CD4 * and CD8 * cells
counts and their ratio were detected by flow cytometry; IgE and IgG concentrations in serum and lung tissues were

detected by enzyme-linked immunosorbent assay ( ELISA). Result; The dust cells count and CD68 * macrophages
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count in alveolar lavage fluid of model mice were increased significantly; serum CD4 ", CD8 " were decreased; the
IgE level in serum was increased and the IgG level in serum was decreased ; IgE level in the lung homogenate had
no obvious change, while the IgG level in lung homogenate was decreased significantly in model group. After drug
intervention, the count of CD4 " and CD8 * cells in the blood was increased, but there was no statistical difference
between the two groups. The count of dust cells and the count of CD68 " macrophages were decreased significantly,
most obvious in the prevention + treatment group. The IgE level in serum was lowest in the prevention group, and
the IgG level in serum and lung homogenate was highest in the prevention + treatment group. Conclusion:

Yupingfeng San can improve the cellular and humoral immune function of mice, and the effect can be maintained in

toxic environment; however the effect in the toxic environment is far less than the earlier application effect.
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H(20+2) g, WAV LRIVWEFTAFRL
A, Bk UES SCXK (4§ )20110019, 39 L5677 &
LI 2R Hh B 2 K o SE 0 3h W A8 B AR HE

1.2 259 51K/
30 g, A AR (Atractylodes macrocephala) 30 g, [ K
( Saposhnikovia divaricata )10 g, F LR F A LK
HBE 2 R MY R BE B R 2 B, 2y Atk S o il
150701, 150501, 151001182, /M R L E R E A E
(TgE) Ml Bk %0 % W i (ELISA) 350 &, /M B 1gG
ELISA {57 & ORISR R A R A =)L 4t -5 43331
2y EMC117,EMC116) ; 5t % 4 4k i 5% & DAB & {4
# (F+ % Dako 24 H], #it 5 K5007); CD68" — 4,
HRP Fric i I 3E 505 — 90 (RIS WAV RHCA BR
O] B4 B GB13067-2, GB23303) ; CD4 ™ it
f& ( PE/Cy5 anti-mouse CD4* ), CD8" $i {& ( APC
anti-mouse CD8a) ( 3 [& BioLegend /A &), it 5 43 5
7 100409,100711 ) , 52 %6 A 5 7 >R A LU 75 BH R 7
PR

L3 X% 13127 BUBK L, TB-PS B AL (2
WA TFHBRAH ) ; Neofuge 15R %l & R &5 3 ¥ %
B HL (Heal Force 28 H] ) ; RM2016 74 395 ¥ 4] - 4L
(B R RALER A BR A A ) 5 Gallios 2 it =X 40 g X
[MFeE E/RFFR A (HE) AR F];KD-P A4
LU ML (LA T RS B AR A ) ;
ECLIPSE CI #Y1E %% B 5 , DS-U3 &I f R & 4t
(BAJEHEZ 7)) ; GT1001 7Y 20 4k 25 [ 3 A (1
) By A R R ] 512101209H01 £ PM2. 5 46l 4%
[ 15 5 BT A (b)) ABR A H o

2 HiE

2.1 mhZiZiiilss E 5 XUEUE RIS KR 0.5 h
JG 2 2 WK B W 48 2 200 mL, B & BUR &R

¥ T (Astragalus membranaceus )



H24 B8
2018 4E 4 A

FESSBAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 8
Apr. ,2018

200 mL- (70 kg) ~', ¥ BN RS R R iRA
AR AR R 0.026 mL-g™' (MY T A2 &
9.1 g-kg_])O

2.2 PeRIrvk O RAETRARSE" I 7k hn DL B
T, LR/NRE TR ESHAIE B HER
AL FE R K /N 50 em x 80 em x 100 em , ¥4 B T £ H
T ELR R LA RS, 77 AR A M 55 20 WG S A B 0 U
L TRAR B B Ve K D, T8 AR TR AR Y 4 55 IR
BEARE T w AR 1k K SBT3 Y 2 &, IR 7
0 T B B B T R R A IR R B TR . PM
2.5 KA YA P, S B W T e FE A P Y PM
2.5 WeJE ,fdi PM 2.5 ¥k B 4435 4F 700 ~ 900 pdg-m_3 s
B H YRR 4 b, FEOR 7 ) Y 1 40 N A B Ik B
YER A WA 1 Lomin ™' JedE 15 d J5 0/ Rk
A7 38 TV ok, I e ) A TR /N B AR BB 4 4T
THE OB S v DAL 22 2 20 L L il 4 49 B D 4 AT AL A
WL A MRS Ik B A0 B Hp s 4 YR i 2 41
T i 96 P9 I K 40 86 Z2 S PR DL K k2 SR, oA
B

2.3 SUEKRTEHE LB PRI T L
WA S AL, BH 20 R, S AA, W ABEHEE,
BEAULH , IEH A 37 10 d, 7ESC ISR 11 REFF R YL
WITA, IEH MR 10 d, R 11 REFFHYH,
Pedf 15 d, [FB LR BEXCHOK BORE 8 o iRy + 38
JPAL, e LR B KUHOK BHE B 10 d, 7ESE R 56 11
K Y 7 [F] I 4k 22 DA B UESOK B /8, e85 15 ds
B4, 5 L B RUBOK B E 10 d, 7ESE R 4
11 KRR, Y53 15 d, 1B ABLUPLHES, or
A /N B 35 25 26 K, RIR G R SR AH G REA FH T 48
PR

2.4 fEbREEM

2.4.1 il VR 40 4> 2T E0 ANELRL 4% K
A @B 600 mg- kg ™' F BB S B 2 TR AR,
NERE. K20 SHKEEHEBALE D, U
1 mLyESF 25 0.9 A= BEER/K 1 mL, & B EH 4,
JAEHEYE 5 WK, BUAS I VE Uk VB 0 1R PR 40 L IR Ao
T FC -0 4 5% e £ 95 e, S IRBE T R Z% L 1%k 100
AN, N0 ZE o I A 2R A0 Pk 40
B 40 L PR 400 O ) 0B I a0 St o i I I 4 i A R
BOK A BT R, A RN, e, S
M, I, A AR HLIE | B 3w g B e | 75 s 2ok
Je BURE A 40 PR R G, R A T

2.4.2 bk g M1 RE W4 bR g Y
CD68 " (& ik H i &L /N BURK I8 5 il B AT il

M ,4% Z2 5 EE & 2, W VE R B U) o A AR B i
HAFWEY ks BB E Yk HE SR,
fin—%t (CD68,1:1000), —#4i(1:1000),DAB &
4, Harris 73 R R 52 Y4, B FE S BE LK B+, 3 Ao
WG B, IR AR R YL 41 M A% Ol B 5, DAB 1B Y
MR BE IR E, BERRE, BB L
B x 200 FECRAE B ) B4R S i@, R A Image-Pro Plus
6. 0 43 BT 4 A4 132 BB 14 2 3K 40 Jf 45 i, 53 s S B 5
B4 HNEUH M EE T
2.4.3 Il CD4" ,CD8 " T k2 40 Mo I BEAG I /)
BRI 478 R R A9 O % BRI, DU, 4 C PR AR, R 3%
o BUMW 50 pL T 1.5 mL B.08H, W I
1 e T FH B4 T i) — & H ,CD4 " 0.06 g-L™',CD8 "
0.25 g- L™, % 7y B FR £h 2% vh ¥ (PBS) . 45 If
WA 50 WL BCAF B Pk (CD4",CD8 "), 1R
JE Z R ADEIE 30 min, A PN A L4 M 2% R
500 pL, Bl 244k % R S, ff 8 W & WG,
1 000 r*min 'B5.0> 5 min, N AR TR S
AE A PBS 500 L, B ZUIR G IR S 400 . #F &
291 ~2 min, BUZ WA 200 pL, H-FHR0 .
2.4.4 ELISA ¥l i 3% ' IgG, IgE & & I R
LT A 2.4.3 W, B 1 mL 4 (R PTEE) , U
3000 remin "' B0 5 min 5B M, A 1 BRI
&1 Sk A ELISA 2 4 W 1l v  1gG, IgE /9 & &
(PRI 7 AL o 25 E3 AL ok BE & 0 AR AR 38
FAM R, LA AH R AL o 82 560 A5 4% (100 wL/fL) ,
36 CHFHE 90 min, YR 5 K. 25 FFLINEG A5 bi ik
i RV, L A% L m B AR BT AR TAE W (100 wL/fL)
36 CHFHE 30 min, YEHR 5 K. A BAJEY 100
pL/ AL IR A 150 J5 BEAR{CRP 20 00 5 5 BE Ay o
2.5 gritzeabs SRA SPSS 22.0 Giit 4, 4]
PR FH BRI R O 22 430 B 7 R AT 43 0T, e 8
T x £5s KR, P <0.05 HEFAHGI¥EL,
3 #R
3.1 X fii i A A5 7Y /)N R o R Y R 2R 4 L L 5]
IR 525 F 2 R, R AL 2 2 4 i L ) 3
(P <0.01) , £ A 25 T 13 28 2> 40 Jfd Lb 5] 5 488 0 21
PO AN R R EE R B, o Iy 7 LR BB + 1R 9T 4
TR (P <0.01), B + VA 7 20 20 40 Ml L 5] B
K, 5=HLER, K TIRIFTH (P <0.05), 8] &
RFHBFH(P<0.01), WERI,E1,
3.2 XA A5 Y )N BRI 2 2R G 5 2 4k CD68 T Y
RrWEm SEEH LK, BRI CD68 " fHM: %R
RE R B A B B 2 (P <0.01) , &gy
- 105 -



424 B4 8 W PEXBAFFERE Vol. 24,No. 8
2018 4= 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018

F 1 EBRREL Al R 45 4 B /N BR A i i 35 7 R A 48 B Ll ) B B T
(xxs,n=4)
Table 1 Effect of Yupingfeng San on ratio of dust cells in alveolar

lavage fluid of lung injury model mice(x +s,n=4)

F 2 ERXET AR %G ARE R AT E LR CD68 ™ PR 1 3R & B &k 4
BHEMNZM(x+s,n=4)
Table 2  Effect of Yupingfeng San on number of CD68 * -positive

macrophages in lung tissue of lung injury model mice(x +s,n=4)

4531 F At/ g kg ™! A 40 L A5/ % Eigl Flik/g-kg ™ CDO8 FH 3 Ik F 4N i 4/ 4
25K = 1.500 0 +1.291 0 251 = 17.250 = 1. 561
fo 0 - 60.500 0 £9.291 6" ] = 69. 850 +4. 878"
BT 9.1 33.500 0 +13.601 5" B 9.1 31. 600 +4. 76412
Wi + 677 9.1 10.750 0 £6.396 677 W + 897 9.1 20550 +4. 6972
i [ 9.1 56.500 0 +7.895 1'% b 0.1 42.750 44, 2381239

EHEAREY P<0.01; SHIBA D P<0.01; 53R)74
FAY P <0.05; 5HIP; + iAI7 ALY P<0.01(£2 ).
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2 [a])

E1 ERRSXMHRGERNRMEEERPLABBELHZ M
(it [ -J 2 % e 5 ,400)

Fig.1 Effect of Yupingfeng San on number of dust cells in BALF in

mice with lung injury ( Wright-Giemsa staining, 400)

I B A N R R B R R, BT + IR 9T 4T iR
N, SR A B 2R (P <0.01) , HE
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(P<0.05), W#2,K 2,
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bi s

B2 F 5 RSO A 4505 4 2L /0N BR A 46 4R % % B K CD68 PR R 3%
B 1 200 A 200 R B9 R4 0 (e 4 Ak, x 200)
Fig. 2 Effect of Yupingfeng San on number of CD68-positive

macrophages in lung tissue of mice with lung injury(IHC, x200)

MM B REIL (P <0.01) , & THiMSHT 5
BERVZH LEALLATIBG + 3097 20 CD4 ™ 4 i b I i o i
FE(P<0.01), 57 HAIKERBH(P<0.01),5
B 4 LA 22 5% (P <0.05) , T 71 B 4 5 36 97 4
ZIE A TG4 F . BRI CD8 " 4 il 5 25 1
HILE R TR (P <0.01) 357 24 F1 1B 20 + 13
JE A R TR, Wb + BT ANE T &
(P<0.05), CD4"/CD8" L #iAI4 525 (4 4 L4
T IR T AR BB + 36 97 40 T A A 4
(P<0.05), B 4H i 2 5 T 25 HA AR AL (P <
0.01), W33,

®3 ERNBXMBRGERNRMK CD4" ,CD8* T BT AFFRIERE CD4"/CD8 " BFM (v +5,n=10)
Table 3 Effect of Yupingfeng San on expression of CD4*, CD8 * T lymphocyte subsets and CD4 * /CD8 * ratio in lung injury model mice

(xxs,n=10)
2157 Flht/g kg ™! CD4* /% CD8 * /% CD4* /CD8 *
% - 33.887 5 £3.996 6 11.430 0 +0. 804 4 2.9850£0.472 1
LR - 6.910 0 +1.764 7% 2.6150 +0.978 3% 2.767 5 +0.576 2
BT 9.1 13.110 0 +5. 856 6" 2.642 5 +0.615 8% 4.840 0 +1.061 2%
T +1H97 9.1 32.652 5 £3.595 449 7.030 0 £2.081 1'% 4.862 5 +1.069 8%
B 9.1 23.340 0 = 4. 240 42357 4.152 5 £1. 464 67 5.925 0 +1.291 624

WS AEYP<0.05,” P <0.01; 5H M A P <0.05" P <0.01; 53474 A P <0.05,% P <0.05; 55 Hi B + 1477 4t 4%

P <0.05,
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3.4 x4t £ A R /N BRI 1gG, TgE 5 4R B9 5 R
BRI 4 AM 4 SL B 21 /D BRI 1gE & W] 8 &
FEAA(P <0.01), Z2H 25+ Hs , B4
Bl + 36T A /N BTG TeE & BB B 3 T %
(P <0.01), TiKEAIA /R I 1gC & & B AL T
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F R TR (P <0.01), — 3% 2 [H] Mo %5 791 By 4 1fiL
i 1gG FTRBAL (P <0.05), W4,
F4 ERRHXMRGERNRMDE 1gG,IgE FBHHM (% £,
n=10)
Table 4 Effect of Yupingfeng San on serum IgG and IgE levels in

lung injury model mice(% +s,n =10)

5 i
4151 . IgE/mg-L~! IgG/g-L™!
/g kg
= H - 2.8921+0.8228  12.7303 £1.353 3
R - 7.8237 +1.049 7" 7.0711 £1.202 7"
RIT 9.1 7.322 8 £0.457 0" 8.227 4 £0.833 1"
B + 3897 9.1 5.5724 +1.658 3"'2) 11.264 9 +1.385 42
§i497] 9.1 4.160 5 +1.079 1> 9.322 6 +1.054 4**

HEEEAERYP<0.01; SEEIE LED P <0.01; 538574
2 P <0.05,Y P <0.01; 5H + 15y 41l i P <0.05,
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RULH 5 23 4 HE B L 2] 3K TGk B2 B I e 1K
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WS B 3 T (P <0.01) T BB + 3677
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£S5 ERREBNABRGEENRMBRSR IgG,IgE S BHH M

(x+s,n=10)
Table 5 Effect of Yupingfengsan on contents of IgG and IgE in
lung homogenate of mice with lung injury(z +s,n =10) pg-L7!
=

24 5 /jjkj‘ . IgE IgG
=H - 1.2478+0.1233 10 663.819 0 +1 102.037 3
Hi - 1.2160£0.0713  4714.485 8 +1 671.409 8"
BIT 9.1 1.2956+0.1114 9 313.185 1 +2 414.287 8?
Wiy +16)7F 9.1 1.2877x0.0503 11 298.433 8 +1 337.075 7%
Sili] 9.1 1.2539+0.0350 6 150.063 6 =1 180.459 4'**

W EEE D P <0.01; SRERA LD P <0.01; 538554
A P <0.01; 5HB7 + IFAH Y P <0.01,
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T 2 0 O AR 0 7 A ) A S5 A e A L i 3
Yy E R R e R
e R G E AL S SRR .
S RETT TR A SCR WLEE T /N B 5 I 40 i Fy A8 AL A T
W EL A CD4 " A CD8 " K ik o
Jii 42 15k 24 2 O 1 2R 95 % 0 41 Sk SRS 4 45—
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L W 3 A LB PR A A 2 R i Sk 4 SR
2> 2 0 ( dusteell) o 38432k 20 0 7T ik 6 0 0% L o
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PER & IE W RYEAE . 24 CD4 " g/, CD8 ™ 34 iy &,
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B RERCEREMNBE A RN EEIREZ
— 200 AR Sz vh e AR RN R CD4 T4 g A
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/N B H B B A 25 5o BB 1 R XU
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