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[Abstract] Objective: To investigate the changes of differential metabolites in the serum of mice at
different stages of bleomycin sulfate (BLM ) -induced pulmonary fibrosis modeling and administration, and the

mechanism of Wenfei Huaxian granules (WHG) against idiopathic pulmonary fibrosis. Method: Mice were
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randomly divided into control group, control group of 14 days, model group, model group of 14 days, low-dose
WHG group and high-dose WHG group. BLM (0.04 U per mouse) was injected into the trachea of mice in the
model group, model group of 14 days, low-dose WHG group and high-dose WHG group, and sterile normal
saline was injected into the trachea of mice in the control group and control group of 14 days. Mice of low-dose
WHG group and high-dose WHG group were given different doses of WHG by gavage every day after injection
of BLM, and mice of control group, control group of 14 days, model group and model group of 14 days were
given sterile water by gavage every day. The peripheral blood of mice in the control group of 14 days and model
group of 14 days were taken to prepare serum after injection of BLM for 14 days, and the peripheral blood and
other materials of mice in the other groups were taken after continuous administration for 28 days. The
bronchoalveolar lavage fluid( BALF )was collected for leucocyte differential count, the pathological examination
and hydroxyproline(HYP ) content determination of lung tissues of mice were performed, and the small molecule
metabolites in serum samples of mice in each group were determined by ultra-high performance liquid
chromatography-mass spectrometry (UHPLC-MS). Principal component analysis (PCA) and orthogonal partial
least squares-discriminant analysis (OPLS-DA) were conducted to screen differential metabolites and their
biological functions were analyzed. Result: Compared with the control group, a large number of continuous
fibrotic foci appeared in the lung tissue of mice in the model group, the alveolitis score, fibrosis degree score
and HYP content increased significantly (P<0.01) , and the total number of leukocytes, macrophages and
lymphocytes in BALF increased significantly (P<0.05). A total of 33 differential metabolites were screened
between the control group of 14 days and model group of 14 days, mainly lipid metabolites, which were mainly
involved in oxidative damage and inflammatory process. A total of 34 differential metabolites, mainly amino acid
metabolites, were screened between the control group and model group, mainly involving nucleic acid damage
and inflammatory process. Compared with the model group, the HYP content, fibrosis score and alveolitis score
in the lung tissue of mice from high-dose WHG group decreased significantly (P<0.05, P<0.01), and the total
number of lymphocytes in BALF decreased significantly (P<0.05). Compared with the model group, 27, 40
differential metabolites were identified in the serum of mice from the low-dose WHG group and high-dose WHG
group separately. There were totally 9 common differential metabolites between the model group and low-dose
WHG group/high-dose WHG group, which mainly involved in the metabolic pathways of inflammation related
lipids metabolism, arginine and tryptophan metabolism, and the change trends in low-dose WHG group and
high-dose WHG group were significantly back-regulated compared with the model group. Conclusion: WHG
can alleviate BLM-induced pulmonary fibrosis, collagen deposition and inflammatory reaction in mice, and its
anti-fibrotic effect may be related to the adjusting of inflammatory factors, nitric oxide and oxidative stress
related metabolic pathways.

[Keywords] Wenfei Huaxian granules; idiopathic pulmonary fibrosis (IPF) ; metabolomics; bleomycin
sulfate; ultra-high performance liquid chromatography-mass spectrometry (UHPLC-MS) ; inflammatory factors;
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Effect of Wenfei Huaxian granules on fibrosis in mouse
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Fig. 2 Effect of Wenfei Huaxian granules on fibrotic changes in

mouse lung tissue (Masson, *x200)
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Table 1

Effect of Wenfei Huaxian granules on alveolitis, fibrosis

score and HYP content in mouse lung tissue (x+s,n=6)

il bl ﬁﬁi%ﬂﬁé 52&4& HYP i i
lg-kg! PEAM4Y PG S Bumg-g!

Control i 0.00£0.00  0.00£0.00  1.379+0.184
BLM 41 2.67+£0.52"  2.83+0.41"  2.331+0.334"

WHG L# 7305 1.67£1.03  2.17+0.75  1.936+0.314
WHG H# 29220  0.67£0.52 0.83+0.75  1.436+0.127%

1 . 5 Control 41 It 48V P<0.01; 5 BLM 4 It # ¥ P<0.05, ¥ P<
0.01
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Table 2 Effect of Wenfei Huaxian granules on number of inflammatory cells in BALF of mice (x+s,n=6) K
25 /g kg 1 40 A K (< 10°) LI 40 B A (< 10°) i EL 4 S A (< 10°) g R M 2 L K
Control 4 413.6+£114.8 367.3+100.0 41.03£19.35 5 404+3 589
BLM 4 2 088.0+1 052.0" 603.3£202.0" 1479.00+1 074.00" 428246 217
WHG_L4H 7.305 1400.0+£808.0 539.8+286.0 856.00+£726.20 4400+7 226
WHG_H# 29.220 937.8+716.9 742.5+524.2 138.90+68.55 2203+3 877

¥ : 5 Control 41 L% V' P<0.05; 5 BLM 41 4% 2 P<0.05
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AR AC A O =9 . BLM 14 d 415 BLM 41 3L A7 2%
AW 13, B Ss-H R ERACUR AN, 58 AS
H2H Fe R s fl a8 — 3, Lk 3.

Table 3 Information and trend of serum differential metabolites in mice from each group during modeling stage

BLM_14 d41 5 Control_14 d 41

BLM 415 Control 41

No. R4
VIP{H G E B P VIP{H G E B P

IS 2.18 47.45 1 0.0222 - - - -

2 REBAEAT 2.17 62.99 1 0.026 0 - - - -

3 PC(P-16:0/15:0) 2.07 0.05 ! 0.009 2 - - - -

4 PC[18:1(112)/14:0] 1.85 1.88 1 0.022 4 - - - -

5 PC[18:2(97,127)/14:0] 1.82 1.47 1 0.0116 - - - -

6 ELIK Ik 2 1.81 2.02 1 0.006 6

7 PC[18:3(6Z,9Z,127Z)/15:0] 1.81 1.46 1 0.0415 - - - -

8 PC[20:3(8Z,11Z,142)/14:0] 1.63 1.17 1 0.039 4 - - - -

9 PC[22:2(13Z,162)/14:1(9Z) ] 1.58 1.74 1 0.026 9 - - - -
10 3-HT i g 1.55 1.50 1 0.043 9 - - - -

11 2-THR R 1.50 0.69 ! 0.001 5 - - - -
12 Bi5 K D, 1.43 0.73 ! 0.0013 - - - -
13 3-FILN AR 1.43 0.30 ! 0.026 5 - - - -
14 W4 RE IR 1.43 0.38 } 0.007 0 - - - -

15 10E,12Z-F/\ ik iR 1.39 0.66 ! 0.004 1 - - - -
16 Fhi iR 1.34 0.52 ! 0.019 7 - - - -

17 4R 1.27 0.62 ! 0.041 5

18 H=MiB, 1.25 0.29 ! 0.005 9 - - - -

19 5@ 1.22 0.65 ! 0.024 0 - - - -
20 fffARER 1.10 0.63 ! 0.043 7 - - - -
21 y-E AT 1.99 0.68 ! 0.003 4 1.75 0.58 ! 0.035 5
22 L-BHEIR 1.85 0.50 ! 0.0121 2.00 0.29 ! 0.020 3
23 AR 1.62 0.61 ! 0.000 1 1.35 0.83 ! 0.044 9
24 PC[22:2(132,162)/15:0] 1.53 0.80 ! 0.040 3 1.74 0.69 ! 0.022 3
25 2-M WL FR iR 1.54 0.78 ! 0.000 6 1.61 0.71 l 0.0352
26 5'-H LA AR AT 1.45 0.41 ! 0.008 4 1.89 1.37 1 0.003 5
27 12-HEPE 1.44 0.35 ! 0.002 0 1.69 0.57 ! 0.034 5
28 JFRA, 1.44 0.41 ! 0.049 2 1.67 0.60 ! 0.023 6
29 JFEB, 1.38 0.50 1 0.003 3 1.75 0.67 ! 0.042 4
30 12-HETE 1.31 0.47 ! 0.004 0 1.82 0.63 ! 0.018 7
31 JRAERS 1.30 4.94 1 0.028 5 1.62 1.86 1 0.047 7
32 a-WEJRRER 1.28 0.56 ! 0.024 8 1.38 0.70 ! 0.048 2
33 HISIRE G, 1.19 0.29 ! 0.043 1 1.65 0.49 ! 0.033 8
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gk3

BLM_14 d 415 Control_14 d 41 BLM 415 Control 4]
No. R =
VIP{H  EAfhE B P VIP{H  EAfhE Bl P
34 HIES AT - - - - 2.07 0.19 ! 0.036 3
35 L-PAHERE R - - - - 2.02 0.62 l 0.003 9
36 8-HETE - - - - 2.01 0.70 ! 0.005 0
37 PC[22:5(7Z,10Z,13Z,16Z,192)/18: 2 - - - - 1.98 1.62 1 0.003 1
(92,122)]
38 AEXFFR A R - - - - 1.96 0.79 ! 0.012 4
39 PC[24:1(152)/20:5(5Z,87,11Z,14Z,177) ] - - - - 1.90 0.51 l 0.003 1
40 L4 %R - - - - 1.85 0.50 | 0.018 0
41 PC[22:6(4Z,7Z,10Z,13Z,16Z,19Z)/22:6 - - - - 1.79 0.37 ! 0.009 3
(42,72,10Z,132,162,192) ]

42 3-FAEAR R TR - - - - 1.72 1.66 1 0.018 6
43 B BT - - - - 1.54 335 1 0.010 1
44 PC[P-18:0/22:4(72,10Z,13Z,16Z2) ] - - - - 1.37 0.68 ! 0.042 2
45 D-FifE - - - - 1.78 1.62 1 0.037 5
46 L-4HE R - - - - 1.76 0.64 ! 0.033 4
47 L-#E R - - - - 1.74 0.65 ! 0.023 3
48 N-CMH-L-TN 22 - - - - 1.65 0.69 ! 0.0322
49 SEMR - - - - 1.64 0.62 ! 0.023 7
50 JREMR - - - - 1.54 0.69 ! 0.029 7
51 L-RNAR - - - - 1.44 0.75 l 0.036 7
52 L-FEER - - - - 1.37 0.48 ! 0.045 4
53 KR M KPR - - - - 1.36 0.40 ! 0.025 4
54 L-JliE R - - - - 1.28 0.69 ! 0.036 6

5 BLM 4 b ,WHG L4 hfik it 27 £ 57
AMLIE7/INESE Sy i 3 N R o R A ]
Yy o A 1, 18- ik Je T I L i I i s B £ I
J¥ie X PC 45 g 5t AR AH G 7 ¥, D- 1% 0% 45 1% 1R AR
FHIET= W, DA R 1, 3- P B PR e 3-8 B 4 2 B R
IR R bR W bl 1% 45 2 IR AR A G 72 4, WL 3k 4.
5 BLM 4 Fe % , WHG_H 2 JL 0 ok it 40 4~ 22 AR it
Yy, 32 Lo A, 3-8 2 e N T O
Bl \PC . 1 =45 B, A5 i B A AR O 7 ), Yk e I sy 55
R A A G =), 3- 2 L AR A L K R R LR
M| W L R 45 i IR AU AH DG 7 1, A Mz R S5 AR
WA E =), WL 4, Hh WHG L4l .WHG_H 4
5 BLM 4 /3L 2 295 3ok 9 4 Fh . 4
2y )5, U Ak 1 URL BB 1 2 A 22 AR 2 B4 1A
P, 5 BLM A L, iRt Ak 21 0k v] B T A
3-F0 AP G L A% YRR AN D-R R Y KOS, 9 B B E A
L-B RS (82 . PC[22:2(13Z,16Z)/15:0] .PC[P-
18:0/22:4(7Z,10Z,132,16Z) ] .PC[24:1(15Z)/20:

- 172 -

5(52,8Z,11Z,14Z,172) | . R IR EWRIR \IF 3 A, (T
IR R G, 7422 S AR Y AKF-

3.7 A B o by il 74 MetaboAnalyst 5.0 &
% 2% 20 22 S AR AT A58 BE 43 B, 45 R W
BLM _14 d 41 8 & 1Y 22 5 AQ 0 W 76 4 6 2 A AR 24 fit
i AR o= SRR R AR 1 A 2 D 0 TR AR L2 P R
FER R AT T 1R AR O A 2 R 10 i A % i
& 4 (Raw P<0.05) ; BLM 2H 1 % 119 22 S AR i 9 1
Sk 12 RNAGIRNA) A W) G 1L, G R AW 6 i,
AN A TR I 2 TR AN TR AR W IR 2 TR R I
SRR IR R AR o RRER QI AN T BR AT
14530 P& B B8 4E (Raw P<0.05)., WHG L4 HE
2 S AR Y 3 B I R A 5 R AR A DO 1R AR
155 # & % (Raw P<0.1) ; WHG_H £ & 2 (1) 22 7 4C
7= W) 3 TR I R AR T B E 4B (Raw P<0.1)
AL 38 8 R b e

3.8 M &4 M X BLM 41 . WHG_L 41 Al
WHG_H 41 /) 345 22 AR 7= 4 L-20 1 3RS &0 R A
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4 Effect of Wenfei Huaxian granules on trend of serum differential metabolites in mice

M7

WHG L5 BLM4l

WHG_H 5 BLM 4

VIP i

AR AR

P

VIP

AR AR

~

20
21
22
23
24
25
26
27
28
29
30

32
33
34
35
36
37
38
39
40

L4 50

PC[22:5(7Z,10Z,13Z,16Z,19Z)/18:2(9Z,127) ]

S R T
1B
L@ AR

PC[22:6(42,7Z,10Z,13Z,16Z,192)/22:6(4Z,

7Z,10Z,132,162,192) ]
y-E I TR

R

12-HETE

L-45 541

JiF % B,

L2412

12-HEPE

N-Z Bk He-L-T5 54 R
55

iR nging

2-15 W R R

JNE R

L-2RTY R

-1 R

L-Fg 512

LgiE v

L-ifi 212

LB RS R R
PC[22:2(13Z,162)/15:0]
RIS EAE = N
PC[P-18:0/22:4(7Z,10Z,13Z,16Z) ]
PC[24:1(152)/20:5(52,82,11Z,14Z,17Z) |
% A,

D-FZ A

HIFIIRE G,

PN N
L-2-533k-3- L O R
A B
3B,6B- AL LR L
I

HHOR R

calystegin A,

4.42
5423.95
4.68
2.58

497.12

B T T S e T T e T S e

0.037 0
0.005 6
0.001 7
0.014 3
0.002 0
0.049 3
0.046 6
0.049 9
0.014 4
0.000 1
0.082 0
0.001 1
0.000 0
0.000 5

0.000 0

6.97
5305.81
7.99
3.74
1370.92

2.46

0.038 8
0.0161
0.001 3

0.000 6

0.000 9
0.002 1
0.000 0
0.000 1
0.0313

0.000 7
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&k 4
WHG L 5BLM# WHG_H 5 BLM #4{

No. ™4

VIPfH b AEfeia s P VIP(E  ZSAbA g A8kt dh P
41 homolanthionine 2.12 16.47 1 0.072 4 2.41 26.07 1 0.001 2
42 phloretin 233 18.57 1 0.012 4 2.49 55.35 1 0.001 8
43 REE LR 2.11 4.50 1 0.0419 2.48 6.82 1 0.003 9
44 H =B, 2.38 0.11 ! 0.005 8 2.13 0.20 i) 0.008 4
45 18-F2HL iz Jt fi 2.04 0.30 ! 0.004 1 - - - -
46 HIKR 2.02 2.59 1 0.010 7 - - - -
47 1,3-ZH LR mEE 2.01 1.77 1 0.000 3 - - - -
48 T IMBENEEE 2 [ 18:3(62,92,122)/0:0] 2.01 1.53 1 0.000 3 - - - -
49 N-Z A AR 2.27 2.00 1 0.000 2 - - - -
50 FUEHR 2.24 0.10 ! 0.010 1 - - - -
51 ARG 2.17 7.09 1 0.0120 - - - -
52 KL A R R R 2.14 4.45 1 0.002 2 - - - -
53 I - - - - 2.34 2422 1 0.006 7
54 3-FR kS 2 A - - - - 2.37 0.41 ) 0.000 3
55 MEE T R - - - - 2.29 0.33 } 0.001 1
56 PC[18:1(9Z)/P-18:1(112)] - - - - 2.26 1.80 1 0.000 0
57  N1-H 5L -4k g i -3- gk e - - - - 2.23 0.48 ! 0.001 0
58 PC[18:2(97,122)/P-18:1(112)] - - - - 221 1.52 1 0.000 1
59  PC[22:6(4Z,7Z,10Z,13Z,16Z,192)/20:4(5Z, - - - = 2.16 0.56 ! 0.000 4

87,11Z,142)]

60 S B - - - - 2.10 0.47 } 0.006 6
61 PC(P-18:0/16:0) - - - - 2.08 1.58 1 0.001 1
62 PC[20:5(52,82,11Z,14Z,17Z)/P-18:0] - - - - 2.06 1.30 1 0.000 2
63 IkImgk-4-2 - - - - 2.04 0.75 } 0.004 8
64 RFLER - - - - 2.34 3.41 1 0.001 2
65 IR H RIS - - - - 2.23 0.32 il 0.000 3
66 (10E,127)-(98)-9-Fad %4+ /\be-10, 12- "I R - - - - 2.12 0.27 ! 0.029 5
67 2-¥23k B R Tk - - - - 2.10 0.59 ! 0.010 8
68 15|k FL R - - - - 2.06 2.00 1 0.001 3
69 N5-(4-HSE SR IE) 77 A - - - = 2.32 424 1 0.000 0
70 AR FHER AR - - - - 2.13 2.17 1 0.000 1
71 4-BIHE T R - - - - 2.11 2.47 1 0.000 4
72 persicachrome - - - - 2.02 2.24 1 0.000 2
73 REECMR - - - - 2.33 2.84 1 0.000 0
74 mesaconic acid - - - - 2.26 2.16 1 0.000 1
75 X T A S T - - - - 2.05 3.40 1 0.016 5
76 HhIRWR - - - - 2.03 2.18 1 0.004 4
77 R AR - - - - 2.02 2.24 1 0.001 7
78 D-H b - - - - 2.01 238 1 0.004 4

3-8 L 400 g B A T IR 1) A 2 < A 5 % 0/ B FRE R 2 R 5 il 2L UM 3 T o) L £F 4E AL T o)
RAE W T AEALARARBEAT R OCHE 3 BT, 25 R R W L-F HYP % 4 \BLAF 11 40 i S80S bk B2 40 S 8 &2
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F UM G 5 3-8 HE AR 2 B oK W R 5 il 28 2l v 4
I3 A YEARTE Sy CHYP & it \BLAF [ 20 A 5 Z50F ik
U 20 S 2 0 3 IE AR G, LR 5

®5 MRAERAEUIEFESNERFFTEUELRPERD S
18] 48 3% 14 43 47

Table 5 Correlation analysis between inflammation and fibrosis

indexes and fibrosis related differential metabolites in serum

samples of mice

L-B IR AR 3-SR A A T R

JNE e 2T He AL HE B
HERH P A ZR AL P
Jits 25 3 1t 38 58 VF 53 -0.6030 0.0018 0.5174  0.009 6
Jili 41 ST A AL A 43 -0.578 8 0.0030 0.5435  0.006 1
Bl ZH4L HYP & &t -0.7557 <0.0001 0.7495 <0.000 1
BLAF [ 40 Jfl & 5% -0.7402 <0.000 1 0.6042  0.0018
BLAF W 41 i 55 -0.4113 0.0458 0.1822  0.3940
BLAF ik [ 41 ffy 4 5 -0.729 6 <0.0001 0.6314  0.0009
BLAF FEFRYERI AN B4k -0.4640 0.0224 03511 0.092 6

4 itig

IPF i AR W] s P2 22 1, 1 301 d5e = i 7R AR A0F
Il R 2% 20, B 12 #8312 90 5 Y i) Jo P il % (UTP)
2 AU B AR R AR 00 0 22 L AN 46 E B K i R E
21 35 Y, WG ) AL K T A 4 M R A R R T
I, O I 2 R Jo S AN T i ) il ] 5 £F Ak . AR S
RS 4T BLM J7 XI5 5 il £F 4 Ak /) BB Y i
1528 dJ7 , 5 Control 41 L&, /Iy U 2H 21 2F 4 b ™
HOARERIEMBEERME, FFHIPFIRIKRA. 5
BLM 41 tb %%, i 59 o i Al A 2F 550RE T 5 3 B G
BLM JI 81 /I BT 2 2L ET 2 Ak Je R i R B, % 45
VER o T T G b A2 A AT A b E R 0 B B
AW bR &, R I R 2 W, 0 HOE B2 W 4R i S
21k iR Ak £ ORE & ¥ 36 T VR L 4 T AL
HEAT BT 4 T A AR 4 A i S 2B A o I R A
BLM Ji5 14 d 128 d (/N B SV 1 A BLM K H i
T 25 2 TR ) T Ak £F 0k 28 d /N BRI v
1 25 AR Y AT T

AN BREF 4R b 3 A RO R BLM_14 d 41
Control 14 d 20 (4 1l 1% 22 S AR5 LA 5 AR 35 4 78
oo, B KA R SR R . AR A
Jr 1, 5 Control_14 d 41t %8, BLM _14 d 41/ BRI
T8 P B VTR B A 06 R Y o0 PR R D S D 0 A
SAE KA R ol B v ke B 5 B Y Z R PC LRSI
MRE H TR S R AR LR
AU 77 T, BLM 14 d 41 /)y BRIl 39 S0 2 s R R 4 il

FiR % Control 14 d 2 ¥ 8 2 F B , 42 7% LA 38 1 3
FE WV 24 1k 2 1 47 48 S fL 4 B AL i (SOD) |, i Xof fii £F
2 A 3o AR o AR R BT R A R AR i
B 1Y) L-4% 24 R A1 H S K ik & 8% 8¢ Control_14 d 2H 43
) W S R R T T 4 s 2 R AR 3 A A 1 4 e
A AR T AR AR JOE e A RN R AT A R e e )
I8 EwEMVET 454 IPF R e R 0. /NR A
o Ak 3 A5 1 ) BLM 2H ¢ Control ZH 9 I 18 22 54X
) L2 3 R AR o 3, R S RO R 4 A0 R R
RE LD AR . SRR O, 22 AR R
i 2 R A A R IR e e R R B . R R —
Dy AR R — A AL A (NO) A i (NOS) I IR , e &
G ff R NO RN G E | o5 — )y T 764 202 I 1) i 1L
A SR Ak TR AL R R . AR R B 4T 4k 4k
PR3 46 52 1Y R B, NO 16 IPF 19 R 2B R 18
W, EL 2357 R LA E AR 0 e R Y At
o7 X F R AR A R A B E B AE Y.
A, 7L B 4 A0 i b AE e 3 RPOE SUAY SRR RS |
i —— X Bk Y BRG AR L AE X B LR R A
LB VP O R, A AR R B Y RAE R 0 L- 2R
HJEOKS 22 /& NOS 119 5 4 14 30 i) 551, X NOS 11y
g ATl BLM S 5 19 /08 BRI 483 49 A 2R RE 48 Bk
B 2 s 52 . BLM 2 %% Control 41 /)N B I Vi v 3 %
i — H O S N LB B RS SRR , DL RORS R 1Y
R E N R S R LA R Y BN
B W TS R A KT AN B W 2 S ok
W bR R 2 R a0 1T 5 BOE T W KO R R T
AE M, ] I EDIE T ZHAO 255748 Y 19 TPF M % 1K
PR R AR T Ao At RN g A R AR R AR E I 458
P O D0 I 6 Bk FR R SR RN L- R ORS R
40 > fifi 15 NO JKSF b, 5 3040 g e R 32 405 , i
L-Ffi 02 1T B i T35 4k o 40 i A0 36 B DT AR RE i &
SRR T AR RS AR
RRIRARREZ N T UG, 3- LB ALK
fi VT 3 et 1 o R A T W i i AR, 7 A A
B MEAE IR 3E B O SR A 5 0T 5 S A i O
72U B PR R G g VR Y. BLM 4L
Control 40 /N BRI 7 Hh L~ %018 55 K B s ok 12 1) 7K
S Y ARG T 3- 95 400 A R R K O B B T
R, i 2T Ak 3 AR e R - K R A R AR i 1
S, T B TR S A T R R
— o MR BRI T A S 5 R R G
FI1N 38 52 B 1 22 B PC L 8-HETE Fil iz Jift i+ 5L B
AW AR Ak . A2, 7E il 2 4k 1k 1 B A R TR &R By
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B, 25 AR AR AR ) 2B K s SRR LR BT A R
R 2F 4k 1k & B 5 DUIE i 22 ARt i AR Ak
T, EEW A AT RE R A4 kR R
W DL R 22 AR o =, W KR R B 1 A
SR 1L TR, 55 PR AR I 4 24 25 A ERAESY, O 5 AR
Sy v BLM ZH /)N U 38 48 i o o 1 e B — 3
WHG L% WHG H4 5 BLM 4 it %7

ARG S 42 AR5 [ VP K R AE AH O R T R

SR RN o = R A I i A%, 4 W Il Ak 27 ok TS

I 22 A D AE B R A R AR AR 2 T R TR

2B A [l A, 3 B ok 2 22 S AR 5 0 il Ak 25 Uk

BT 27 4k AL AL % DDA OC , BIVIR I Ak 27 J50R: AT RE i

I 52 R E T ONO S Ak R PR O AR 6 i R

FEHTBLM 55 0 £F dE AL AR TH i HE T 28 /)N IS E

AL FEAn 5 M TE FEAR T AL XN E R 2

(] ) AH OGP 43 B #5311 i — 2P e iE , 5 A IR

LR E NS N 1| S I - 0 2 B T AP S I U = =

(H,0,) 17 T /Iy B[] 72 57 1 4 M S Ak 07 38468 43 1)

TRAE A — 2

AR S 56 1R U BLM 75 5 19 /)N BT 27 4 Ak A5 A0 R

WIERT 4, by THAE ] 8 & ok, (B IPF J2 2 Fp 4>

A Ko 3% W 38t % 28 A8 AR 85 XURS: PR 28 3 ) A FH i &5

A, gl R FH BLM 5 S /0N BRI £F 2 A B A 2L AT —

B JR BR A2 0 2 A AR A S bR A R R

SE HE — 20 5, DL A IPF Y B 596 9T 4

5%
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