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BEGIRY 5750 0T LAAT R0 i 46 K R BIR A, R PR 2K R a4 ARl B (P<<0.05), BAKRRERR T
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Preparation of berberine hydrochloride dry powder inhalation and its effect on
Staphylococcus aureus pneumonia

MENG Zhi-ping, LU Man-qi, SU Wen-qiang, CHEN Xuan-yu, JING Jie, HAN Xing-xing, DENG Xiao-min,
LIANG Yin-mei, FU Ting-ming, FENG Peng
School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract: Objective To prepare berberine hydrochloride dry powder inhalation, and investigate its pharmacological effect on
Staphylococcus aureus pneumonia after pulmonary administration. Methods Berberine hydrochloride dry powder by spray drying
and the experimental conditions was optimized by orthogonal experiment. The lung deposition, fluidity and appearance were
characterized. The pharmacodynamic effects of the preparations on S. aureus pneumonia were performed with SD rats. Results A
berberine hydrochloride dry powder was prepared at an inlet temperature of 130 ‘C with a gas volume flow of 610 L/h and a feed
volume flow of 3 mL/min. The berberine hydrochloride dry powder had a lung deposition rate (FPF) of 76.4% and an aerodynamic
diameter of 4.61 um. The stability index (SI) =~ 1, the aeration energy ratio (AR) = 1.76 > 1, and the inflation energy (AEi0) = 2.1 mJ <
10 mJ. Through the pharmacodynamic evaluation of S. aureus, we can know that the berberine hydrochloride dry powder inhalation
effectively improved the pathological state of pneumonia rats, and significantly reduced (P < 0.05) the number of WBC, neutrophils,
and the expression of inflammatory factors (TNF-a, IL-1f, and IL-6) in pneumonia rats. Conclusion Berberine hydrochloride dry
powder inhalation can directly reach the lesion site through pulmonary administration, so it has significant therapeutic effect on S.
aureus pneumonia.

Key words: berberine hydrochloride; Staphylococcus aureus; pneumonia; dry powder inhalation; pulmonary administration; spray

drying; pulmonary deposition; stability index; aeration ratio; acrated energy
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T 4 R E R AE RS, ARETHARAY
R R, A3 4 T T 24 PE AW o, 259078
F7RCRAWT N R 4 2500 b T3 I 45 25 05
A HMEERM S, e, Rt mAsR, £
SIS FE 5, T LA ORI 258, ik mT DA 6o i
WER B L TEVRTT I BRI, i 24 7T LA
B AWk 2L, SRR E, JE
A ZAE F A RS B A0 A, 1k B Rk EE S A R

/NEBEF (berberine, Ber) J& M %A HLELH—
P 2 SR RIS AR, A 1 TR I P g s B
TEIRPR I Ber & AERR $h T 1 SRR /N EERK (BHD
PR, MRYEMSEHES, BH BABGRI S
RE 104, I H BA PRI gt fibE
PRIGEOL phZe o Ry, A RPHE T R B R T
F O RAER FH 2RI, Bt DA™ E R 1) T 24528
YER o BFXTIXA 0], AR PR i 5 %5 T84 BH
1l AT LI R 45 25 BRI R, ol A 2 2
BHEAERH TR, WnH 2550, R B 80697
G B £ A BR B I 6 000 H
1 XEEHR
1.1 {435

MS-105 M+ —HmF RV, Hi LR
/A+]; EPED-E2-20TS spib == g aliKas, FEa
5% Gy R R R A IR AR A RSB, PR
RERACER 2% PR 7] s DHG-9023A 7Y i B iR 5
RTEAE, Bl E LR R & AR AR BX53 Y
AW R, H A Olympus Corporation 2 7] ; HY-45
S ER IR, N E A E A R A A
TU-1810 EAMAT WL Ye Y v, b nt A is A A%
HRFAEA T BuchiB-290 Wi % T4, it by
HIRAF; NT BRENL, HEHMARAR; 85-1
AW DI FE RS, FE R SRR A FRAF]; Freeman
FT4 Rheometer 7 K it A& ¢, K Freeman
Technology vl ZABARGE T &%, W M FEAEA AR
S
1.2 AR5

BH, #it%5 20160228, Fi&E/4>98%, MR
HEYREA R A A BH XTI, &5 50=99%,
fIt5 110713-201814, 1 [E £ 5 24 i A e BF LB 5
HERW RESE>98%). FER A JiES
H>98%), IR ABHER AR 4%% 5%
PR [ 2 W, b5 1808575, Biosharp AF]; KR
IR IR FE A F-0. (TNF-a) ELISA &7 & (5

201905). K E4HME/r%=-18 (IL-1B) ELISA i
& (k%5 201905). KR IL-6 ELISA i{fl& (k5
201905), FRE CERHARAFA.
1.3 zh)

SPF ¢ {gfRkENM: SD KR, Ryl T XH
s E by, iR 180~200 g, YFAIES SYXK
(#5) 2017-0001, A HEES"S NO. 201906865,

1.4 Efh
SO A ERE ATCC 25923 FriEmtk, b
BRERHERAH.

2 HESHR
2.1 BH BME X

K52 FRE S mg BH 4T 50 mL &4, FHH
FEA I B2, 153 100 pg/mL IR . K BFRH
MBS E] 0.4, 2.4, 44, 6.4, 8.4, 10.4 pg/mL
(1) BH f IVl FHER A O BETHAE 345 nm T
TWEWIERE () fH, VAUREIREX A4 {EMMZ MR
H, ZhilbrdEfizk, SRR ¥Y=0.012 5 X—
0.000 1, #=0.998 9, 45K BH 7& 0.4~10.4
ng/mL ZEVER R R AT .
2.2 BH HMEFIHIZ

FREX— & &1 BH, T /KR 7EEREEHLHERES 3 h,
B, PR 008 Rk, TCE TR hidEas b
PRI S TR Wi TR T R
100~140 C, SMAAFIRE 370~610 L/h, #EEMA
AR 3~6 mL/min.
2.3 BH BETREFHML
231 #FFREERRREHEE LL 500 Lh 14K
AR R, 3 mL/min FJEEEMAFR LS BL A& 100,120,
140 “CHyE R BE 5> A LW %5 T-1% BH . 45
WCRIY BN 36%. 44.2%. 40.5%, FIUkE i 0 AR
F (FPF) 439N 35.8% 56%- 50.7%. 120 °CHH
55T PR (PS8 DA K T A ORI 3B AR 2 e vy, R LG
JE SRS ERE 120 CHEITEEAEESH Lz —.
232 AMEBRENSEREELE Ll 120 CH
HECHERE, 3 mL/min B ERMARR & LK 370,500,
610 L/h AR & 70 1 W 55 1) BH . 45
BRI TN 42%. 44%. 51.8%, §HKLF) FPF 4>
SN 20.3%- 39.9%. 59%. JE4Eseiik$E 610 L/h
PSR E N FE SR —
233 HERMARIRERRREREFELE L 120 CTH
HECUEREE, 610 L/h A fEFRmELL K 3. 4.5, 6
mL/min (FJ3ERMATRI & 53 1) £ 55 1 BH ¥
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GERUCER DN 50%. 43%. 22.5%, Hkiff) FPF
3N 63.2%- 36.8%- 16%. B HERMARIR R
a0, VST AW AR DL A BT A oK it U RA 2R B
Z BEAR, R 42525626 3 mL/min O HERMAFRIR &
ENSH 2 —,

234 WEETIERAERAKIER IR RN &R
RIGHIHE R LR, W EE (A, S ERR

& (B). HEEMARIRE (C) 3 MAEK, #% L2 IE
TRIAT 3 K 2 K FIERLRI. LLFPE. WCR
CEA VR NAERR, ZEA VR4 =FPF X 0.6+ iR X
0.4, FALEEVEERAT H Z0T, RIGIEs ST
PR LA IRIRAE . BRI R R IR 1,
Ti ZE T EE R 2.

B 1 AL, ERTEEM 3 MRES, 3k DR

#1 BH#MEFAGETREFHMUERREZHRER

Table 1 Spray drying orthogonal experimental optimization design and results of BH dry powder inhalation

R = A/C B/(L-h™) C/(mL-min™") W /% FPF/% AV
1 110 (1) 370 (1) 3(1) 32.0 35.82 34.292
2 110 (1) 610 (2) 6(2) 34.6 39.99 37.834
3 130 (2) 370 (1) 6(2) 35.0 44.20 40.520
4 130 (2) 610 (2) 3(1) 55.3 74.90 67.060
Ki 72.126 74.812 101.352
K> 107.580 104.894 78.354
R 35.454 30.082 22.998

®2 BHMEFBEFREZRWHEN
Table 2 Spray drying orthogonal experimental variance

analysis of BH dry powder inhalation

WERE  WPAM HmE O FE REE
A 314.1 1 2.37 7
B 226.1 1 1.71 7
C 1323 1 1.00 7
R 1323 1

FEXT SRS SR PR R K, HIRR R AR
FHERMARUR &, B A>B>C. £ 2 15 Z W4
REWIBE R ARAERRLE . BERMAR R X
SRS YT B3 R o 45 A IR A uEG S AR 45 R
B3 BH #2551 K i LEWE 5 TRRE 10 AoBoCie
HE 3 ISIERG SR, BRIEgER (83
AR, FEREEWE S TR NS EIH) BH 8 557 25
P45 RSD N 1.62%<2%, it B FasE il AT .
L5 LRI, BRZAE 130 CHIZEIIREE. 610 L/h 1)
SRR E T, LA 3 mL/min BERMAFA L S &
93] BH # % 5
#3 WIBRBRER (=3)
Table 3 Results of verification test (n = 3)

WIS IREL 2% FPF/% AT
1 51.8 76.7 66.74
2 575 74.3 67.58
3 55.0 78.2 68.92

2.4 BH #HEFIMEEIFMN
241 JshtENK  {EH FT4 2 DhRetn A sl 1
AN E BH #7557 AR e AR BhE 2 (stability
and variable flow rate). 781 (aeration) LA KiES
P (permeability ) .

FT4 Feoe YA AR i 3 1 22 0 e A2 - BA
JE BRI 2R A o oK, i B B2
FE 7 PR R SR sl v . 22 7 N AR R 254 HO I,
W AR E B, BRI B 1 45 SR %2 A
L. Nl 1-A 7 BH 25 A2 € 84 (SD ~1,
i H 27, R mRE R . wE 1-B fr
NN AN E BRI E AR (FRD >3, K
RN R NS

SI=HE &5 7 vt/ BE B 1 seis

N

FRI= B85 4 v/ BE B 1 vy

KA ) 78 S I R i I A W R ) 2R 4 TR
RN S, MR B B8 & 1k Sk s AR AR 3
PR SCR IR . B SR (AR) K,
AAREER (ABE) AR, FHeRME AN, mE
1-C fior BH M%7 AR=1.76>1, AE;o (& 10X
MR FEAREE) =21 mI<10 mJ, ¥ HIBRIIE A
FivE, B AR IBAR, TERUINE 7R
NBURLE AT LR RS, P B RN SR
CIVR T N

A =N NN
AR = HE s o HE Bty n

5



¢ $ % Chinese Traditional and Herbal Drugs 3£ 51% #2#] 202051 A *351 -
A B 204 D
3.9 g M
- 7 ﬁ‘H |
‘\a 15 -~ 33 \{D( 1.01
— 6 fi]fnj o3 “:E 62 i
E e e 1] £ 3
24 = ® 27 =R 06
= % ) 3 2nE
S 2 W 2.1 )
g 02
b oL , , s o —
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MR RE W R B/ (mmes ) AR/ (mmes) TN & 71/kPa
A-BH M S5 tE B-RRANEFIK  C-AIENR D@ I
A-stability of BH dry powder inhalation B-variable flow rate of BH dry powder inhalation
C-aeration of BH dry powder inhalation D-permeability of BH dry powder inhalation
B 1 BH#EFRNEMA
Fig. 1 Fluidity test of BH dry powder inhalation
AE,= %‘E%R\ﬁsﬂw 254 T '|'
AE: 95 n DK 78 U=
BANER TR ST DR AR S R TR 207 .
PRI — e By, s A AR s
o - — pEa =, < 7
SR E R . WKl 1-D fs, BEER T2 =
— AY -
FE 3B, 2R AE A i N T 32 2 RE Dt 10 T 1
B, UL HIAE AR FLRR A BRI, R s T
" wr . R I 5
T8 R RS AR R AE /> . BTLL BH # %550 B "
AN, SRS R Z W, HRT RN 0
0 1 2 3 4 5 6 7 #K

24.2 BH #MEA=A3N %% RAEEE N
(P E 2y i s T Ay (ACD JlE BH
%5 I 2 S8l 1 RAE . ARAE R BN PRI 45 5 mT
N BH MR EAEME, N T BRI T RS
g SIS IERA M, Kok AR S 20 £5 0 50 RN F 4
IS IR G S 3T S0 . R 10 Wi ke S
mg BRAKMAKN 3 SHKRKREE TW REE
(HandiHaler®) H, 8 i Wy M e 28 15 3 5 N e
B4, DL 28.3 Limin FUAARRIRENE . HEIR
RNV E . N T, T B DL & MR St
(PIBTRL, FHIE B A RS o R ok, R4y
HOGFETET 345 nm TllE 4 {HFfE BH . %
LR A0 HE 2% FPF. HE2 % (ED).

FPF =&AL 2~7 FAWIREZ TN THE . A2
BN ERAYIM B E

ED = (i 2 o8y 7R o o1 B — e 3 R ik B TR R o &2 )/
FhM R A E

W 2 R ER, BH #%E7F] FPF N 76.4%,
REFZYRNIE ACL 25 E 2 B2 IR R, 24
VIREE A A SIE 2 . ED N 97.4%, &
ZidipriE. @It ACT HERIE (MMAD) THHEEE,
Hi BH M E A58 1% EA N 4.61 um, 1£ 1~

245 i
2 BH M EFIFERIR
Fig. 2 Lung deposition of BH

5um, UiEZ5Y AT LABA MR AL, i 2 MR
il 7R -
2.4.3 REARES (SEM) Wg HU/bE BH
JEORLZG DL BB 5 TR AT RS B e, H
SEM HHATWME I, W 3 o, BH EEZH
KA TR (B 3-A). BH B %7K
BRIICEARNIE, KANAE—, RIS R
(Bl 3-B. C)o MBI, 1X 585 T8 2 i g
BRI H 10 2454 B R FE AN 3 — A kA0 Horpr,
R PR AR R 38 23 W5 T2 B T XM AL/ R 2R R TR
A 25T SR P B R 7 AR = AN R EE T
2 IR S T KA G 28 R Y B A AR5, T
WEBIEAEAE R BRI AR KK T &k
FEZE, BEEZEROIREMARS:, AN e SR PaIIRG,
ETE R T X AR AR TS .
2.5 ARSI
2.5.1 v (0 & BRI R A U B
BB, MRURJG T TSB s 773k ERIZL,
37 CHEIRREFE 24 ho BRHCFAR RN T 10 mL
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10pum x1000 10pum

3 BHHR (X1000,A) #1 BH #FE5 (X500, B; X1000,C) H9iFHEREE A
Fig.3 SEM of BH powder (x 1 000, A) and BH dry powder inhalation (x 500, B; x 1 000, C)

TSB WifkE;773E 94, 37 “C. 200 r/min 553% 15 h,
FOTIRS), HLU100 pL 5% F7% 28 TSB AR E; 770k
1, 37 ‘C 200 r/min %455 9% 6 h. 1 300 r/min %
A 15 min, AIJCE PBS &03E 3 )5, fI 1 mL
T PBS, FHHFKEMIZIAMBEIKRESE 5X10°8
CFU/mL.

252 U KAAZG SEBEHEE SD KR 60 K, A
WA, TR, R4, BH 4. FHR4,
S 2 BT K ROER 7 do X IRAAN, HAK
HSZIGRTEER 1 1K ip 0.5 mg/kg FAFIE &, % 4L 3 do
SR LR AR AR iR 45 25 7720, 455842 . BH
H, HERATGHAKRMEHL T 02 mL (5X108
CFU/mL) 7V 5 o €6 7 2 BR BT I VR 2 it 48
R, B3R 12 h JEVRIT . ST, BT AR AR
PG R KRGS FLE A K (0.2 mL), BH
AN RKRIGES T BH MR (12 mgkg), HHER
AR AR BRI SE T % 2 A (48 mg/kg).

253 H4UfaFI R PERIAEBEASIN  JAYT 1 d 4 d
Je, IRELECZENRRIEOR R, IR Fsh ke, FE 3
I3 43 AT A3 53 B 0 58K BRI+ 7 7 4 B AR o

4

SR (R4 KW, 5xAMETAREMLL,
FERIZH KR A R i T 4i i (WBC) F PR 40 i
HHEZEIE (P<0.05). SHRAMLEL, BT 4d
J& BH 075 8 24 A 4 fn b ki i i 5 B 22
FEAIC (P<<0.05), (HR2BXRAMEFARHAAT L
Th, X BT K R 45 24 5 It 52 21 S il e e adk
RAEN . BH 20575 55 2 4 1 40 M A0 o Mok 4
fIE LR EEES (P<0.05).
254 fHLA R E BAMH 4%%2 P
W e, ks e, ), FIRAKR FIRE 4L (H&E)
gett, A RS TR E i, AR NE 4.

HE et lioR, SHBAMETFRA KR4S
SERTEWIERE, MR R, BEEE, MEELR
LS KI5 o AR ZH il 2 23 S 4 O 2 S, il
Vi) )5 78 I3 s AtV R 3 5, VR =R i), il B
Y M55 2 REAR M) V2 43 A 1 i (] 5E A v kg . il
RIEMZE BH SUEHEZRIBIT 1 d 5, AN
o AR LA BT OS5 DA% i R 7 1 A AR 2
ML, REIEEEIRE 2R K. 4 BH IR

#*4 BHMEFNERBEAEREMIAR BMERMPIERAEEIFNE (Xts5,n=6)

Table 4 Effects of BH dry powder inhalation on number of WBC and neutrophil in S. aureus pneumonic rats (x £ s, n =6)

. ERDN Fa4KR
MY H/(X 10017 FFEERgiiE B /(X 1091 A H/ (X 1001 AR gni g B /(X 10917
Xf e 5.93+0.29 1.4340.45 6.13%+2.61 1.404+0.35
(EEN 5.734+0.32% 1.27+40.38" 5.80+2.35% 1.274+0.25%
HLA 12.40+0.87" 3.53£0.61" 12.00£0.61" 3.4340.35"
BH 8.9040.40" 2.80+0.44" 8.3740.23% 2.37+0.32%
HHER 8.53+0.74" 2.57£0.60™ 7.07£0.61% 2274040

XA "P<0.05; LML *P<0.05, R 5F

P < 0.05 vs control group; P < 0.05 vs model group, same as table 5
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El4 BHHEFXTHIR AR AARRIERSH
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Fig. 4
histopathological changes in S. aureus pneumonic rats
(staining with HE, x 100)

Effects of BH dry powder inhalation on

J7 4 d Ja, AT FE G IR ARTE O, IR RO
MR RE ISR S, Bl e S 20
KN, fifEREI SR I B . FEREBT 4 d
J&, M Es M e A, BN IR T B2
2.5.5 TNF-a. IL-1B A% IL-6 (A& VA97 1d K 4
d J5, RFERE, MR ZREEM LAE, Mk
FeIAEAN, ERELTF—/NO, AT LT
AR, FH AR B SR K e 2o i, AEIR 2 mL
Be 3 MEIR . AR MIVEREBE (BALF), 3 000 r/min
20 15 min J5, B EIEE T-80 CLR47. H ELISA
A E BRI KR BALFE F1f#) TNF-o. IL-1p LA
S IL-6. ARHEEGH G U P TR S B, 45 R
W 5.

Lt AR TR AL, BRI KR BALF
) TNF-a. IL-1B. IL-6 2 THE (P<<0.05). 5
BRZHAHEL, BH M EZR B E (KT K BALF
i TNF-a. IL-1B. IL-6 /=4 (P<<0.05), FFH
BH H 5% &H R4/ TNF-a. IL-1p. IL-6 G2 &1
ER (P<0.05).

LIRSS RKRE, BH ARSI 2 0] 0 71
Fiko BT ARERRRAEF TISACT 0 A, £
NEF ARG — R R R TRk, 530k
W s R — 528 o T2 24 )5 2 M R R
IFRIE, VRTT 5 BIZE 4 98 RE R -1 i 10 RE 2
HEREMZES (P>0.05),

2.6 Gt

P B 45 B LL x +5 Fon, ] SPSS 22
X a5 AT G 0. WL ¢ K5, 4HIA)
AR SR 3R 07 2 0 T o

*5 BH#MEFMNEHBEEKEMAEAR TNF-a. IL-1f. IL-6 BIEN (X+s5,n=6)
Table 5 Effects of BH dry powder inhalation on TNF-a, IL-1p, and IL-6 in S. aureus pneumonic rats (x £ s, n =6)

5 B1R EXPN

TNF-a/(ng-L™") IL-1B/(ng'L ") IL-6/(ng-L™") TNF-o/(ng'L™")  IL-1B/(ng'L™") IL-6/(ng'L™")
X HR 239.98+22.22 26.51%+1.01 119.13%+11.89 231.47+24.88 28.86+1.32 116.24%10.01
BFER 231.47£12.44% 26.15£0.567 113.55+11.22% 228.79+31.76% 26.35+£0.34% 113.96 +15.78*
it 360.42+ 0.67" 44.89+2.83" 167.86 % 4.70" 349.00+ 5.07" 43.18+2.24" 169.72+ 1.89*
BH 291.024+24.99* 32.94+431" 125.86+ 8.27% 255.43426.12% 33.11+4.66" 121.62£15.67%
HEE 292.81+17.97 30.90£2.007 124.724+12.10% 258.79426.41% 32.25+7.37% 120.79£ 6.05%

3 Wig WL FE25Y) FPF N5 S 2GMIERERISE —Thds, BN

W55 TR L2 S800 T A5 211 BH B %
FIRIZSYVEREE IR G, EE ks 700 25 s ) 5
P, AP TshitE. itk L AKIARSE . Ask

25%) FPF W] DAELWL R e 259 23 <30 1 2 iAo
1~5 um, & RWob %R ) 5 5 I B E 2L
RS B Sk SRR B, RO AR
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SIS 2 Fabn . POARE LI . AR AR
HBERERFEAEWE TS A R T B, i B
X Il AR B Km0, Fr DL BB 50X 3 A
AT 2 0] i 771 4D e, AT 328 28 A 00 1)V 55 T 2 1

b VR X % 2 g sk R e ) R R R AR 0
AHEERWE, 43 RS RARE BT TR A,
KGR, mHS™E R RER, K
WE T A3 RORE 245 FPF 4 im o AR 300 T 2%
RBFRL R, HESHER B CEE, BEMA
AT 2 {8145 B A 0] e v AR 2R T R T 7 AR B /)
(YRR, 19 RPN TR, BRI, TR
SMAFBURE T 1~5 um BP0 E ot 2 1n. i3k
oI 1) N = VA R R I S i, TR
HERLEEE T, FRENMREELEERZ, Mk
G T W TR B IR I N R, T BRI E &
B AR URL 1Y) B ER 3 ROk B B T 38 B2 b, BRI
MA . mHEHEMRRSEERRET, 490
HERHE R34 § SRR R 2 AR BRI
T, REBYRARE KR,

FH FT4 34T 422 i) i Ze i BH #7355 771
FRI Bk, — 0L T, FRI>3 B8 HE RN A S
PEIRK, (H2, XEESME AR AR,
AN, AR E SRR AR ME . 46
FAHE L B 5 TR DL R AR Bl e R R R O
DRI fEAR IR L 20, A RS B ndess, =<
WeBF Rt 2, BEE MR 4k ), s X
SRAE I P BT 7 D A, AR FE I A R A B
MR . T EA AR TEARAE T, AH AT AN B 0L
RHAE G, KA L8R,
ZFBUHHLSREN . HRERERRET,
R e s S E 2, 12 nT AR B 711
VEF S ol JOR ) FF) R 82 2050 vy PR I ol A 2 {8 3.5
FIARNEHE FE RS R, Bk BN A K AT RER A, X
Lo Rk = AR AN BT I RE R . 4R BT, K
AR T Ae i 1 A DA A s AR R B R I RE P
IR 8T BH #5 7 FRI E i 5 o

IFRIZiM L, 2w % TS MRS B
/N, AN TEINELN, A FEUE B A] LB R AR
VI AR RO, AN 25 2R TR i
RS2, BT AR 2577 N ER s, 24
WYIaT LA 0E G g SR RRNE, S R DA I 254 7 it
IR BBiERY . RIS 55 T8 5 N 2R 25 7] LA
Rt BH AR

BH ) Z )2 a1 HAAN T 1~5 pm, 858
FEE N Z I BRI bR, (H2 45 A4 g 4
R BRIBSIEARN, KA —, X5K2E
B AR T Ra R — 0, ARl 2
MEERRY], BH K575 5 B R A ERAHY,
XA T < T O 4 BRI 2 245 28 8 . i LA,
B JaAg it — DRI, JE R 2 R e
Foth T35 e85 7, BH RN 75 AT B8 BN 245 20
FHIRTHER AR
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