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Study on borneol combined with astragaloside IV and Panax notoginseng
saponins promoting bioactive components into brain in cerebral
ischemia/reperfusion model of rats
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Abstract: Objective To investigate whether borneol can promote the bioactive components of the combination of astragaloside IV
(AST 1IV) and Panax notoginseng saponins (PNS) into the blood-brain barrier of rats with middle cerebral artery occlusion

(MCAO)/reperfusion. Methods Using the model of MCAO/reperfusion, rats were randomly divided into sham-operation group,
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model group, borneol group, AST IV group, PNS group, AST IV + PNS group and borneol + AST IV + PNS group, and the content of
AST IV and the bioactive components of PNS (ginsenoside Rg1, ginsenoside Rb1, and notoginsenoside R1) in the cerebral cortex and
the cerebellum of the affected side and the healthy side were determined by liquid chromatography-mass spectrometry (LC-MS/MS).
Results AST IV, whether used alone or combined with PNS and borneol, was mainly distributed in the cerebral cortex after oral
administration, especially in the affected cerebral cortex. Borneol combined with AST IV and PNS significantly increased the content
of AST IV in the affected and the healthy cerebral cortex. The bioactive components of PNS such as ginsenoside Rgi, ginsenoside Rbi, and
notoginsenoside Ri was mainly distributed in the affected side of the cerebellum when PNS was used alone. Borneol combined with AST
IV + PNS significantly increased the content of ginsenoside Rb: in the cerebral cortex, especially in the affected cortex, increased the
content of Rg; in the healthy and the affected cortex, and increased the content of notoginsenoside R in the cerebral cortex, especially in
the affected cortex, as well as in the cerebellum. Conclusion AST IV and the bioactive components of PNS such as ginsenoside Rg;,
ginsenoside Rbi, and notoginsenoside Ri have a certain distribution in the cerebral cortex and the cerebellum after cerebral
ischemia-reperfusion in rats. AST IV was mainly distributed in the cerebral cortex when it was used alone, ginsenoside Rgi, ginsenoside
Rby, and notoginsenoside R1 were mainly distributed in the cerebellum when PNS was used alone. The combination of borneol combined
with AST IV and PNS can promote the gather of AST IV, ginsenoside Rgi, ginsenoside Rbi, and notoginsenoside R1 to the cerebral cortex,
especially to the cortex of the ischemia-reperfusion side; Moreover, it can promote the absorption of AST IV, ginsenoside Rg1, ginsenoside
Rbi, and notoginsenoside R1 in the cerebral cortex to varying degrees, especially in the affected cortex.

Key words: cerebral ischemia-reperfusion; borneol; astragaloside IV; Panax notoginseng saponins; combination; blood-brain barrier;

drug absorption; ginsenoside Rbi; ginsenoside Rgi; notoginsenoside Ri
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Yiscig ity SRR BV RTIES SKY G 2013-
0005, SEEGRTIE N EMESR 5~7 d, AZHRIZEE 12 h,
H K.
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DS1000 = A 24 bt it A BE R 48 G AL 8T
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o R R € it - — B U 2 R RS I FH AN (e 3EAB A FDD;s
UPLC BEH Cis (100 mmX2.1 mm, 1.7 pm) {&i%
. (Waters A %]

2
2.1 KEAKMFENHKILZE (middle cerebral artery
occlusion, MCAO) /EEFEAHIF

KA R Longa vEBHI/E MCAO Jj b4 i ik Ifr.
R, KA 10%/K&&EE (0.35 ghkg) ip JFRIE.
THRERALES KL W, VIIF3em 4TI,
BEVE B A M FE S K (common carotid arteries.,
CCA). Fi4bahlik (external carotid artery, ECA).
FMAN BN (internal carotid artery, ICA), F 5~0
FARE WAL BCA Bzt vy T S5 FL AT ¢
Wr ECA &30, H5F ICA i Ot 736 45 45 4L
BKIEIH ICA L5 CCA, PLEAR 0.28 mm
e k2 ke H ECA £ CCA 5 ICA 43 XGHHEAN
ICA, AJFICA ERIBINKI, FEH¥LetediAN ICA fil
WEL FAKESR (18+2) mm, Fik Kt sk
W, A ICA W BIZAe ARG I A Ze e 72 8) . iF
R LI . BT 2 h S, dR R AT A
7 22 ho FARAMNK CCA. ECA.L ICA 5 H K,
AEEFL . FRLALEE, HAhPRE R R,

22 PDARKTE

PR BT S5 25 RPY, W Zh M BE ML N IR TF
R (n=6). HHH (n=6). K& (15 mg/kg)
H (n=6). ASTIV (20 mg/kg) 4 (n=4). PNS
(PNS 50 mg/kg) %0 (n=4). AST IV+PNS (20
mg/kg+50 mg/kg) 2 (n=4). K5 +AST IV+PNS
(15 mg/kg+20 mg/kg+50 mg/kg) 4 (n=4). %45
PP KR TIERET 2 d FFAR ig 4545, BR2IK, 4
231G 12 ho Z5WFHIN DL 0.5%3R 6 £F 4 20T Ak
FHRL 5T B VR B . AU ig S5 & 0.5% R A
SFYERN. 3 REAZY | h JGATHRI 2 h R 22 h,
RIGHEEFITIA 2. TR R E IR, Ut
A AT 2R, LA B A K P i s, 7ER
SEAARTE AN 43 B KGR RR /NG 5 K B R R
TR AL T R 1 DX R J R B Rz Joi, B AC

X5 2~6 mm XI55 ixZH 230 Jy s A g n) gz
JR 53 E s BUERE /NG, EIEFRYIFE, A RIfER
SEANFNEA AN AT 25 S A . DUV i -
JRBERE I (LC-MS/MS) ll5%E AST IV F1 PNS &
s> Rgi~ Rbis Ry & &

2.3 LC-MS/MS EMEKRFAELF AST IV &
PNS BHH P EE

231 JWEHZRFEARKNIEE RSB FRE K BRI 2R A
02g BT 2mL BOE, A 500 pL A FH KA 2
ANNER, AR A B R SR 30 s
%, BN 500 pL HEEHRZ 2 min, 15 000 r/min 2§
£ 5 min, B 500 pL EEWR, BAKTIE, MAK-
L (50 1500 500 uL B, #&% 5 min J5, 15000
r/min &0 5 min, HUEIEIE 0.22 pm SEAE S I E
2.3.2 LC-MS 73Hré&tt

(1) 4. XA UPLC BEH Cis (100 mm X
2.1 mm, 1.7 um, waters) ik, NN 0.1%
IR KB (A) -2 (B). BREETEIAE T N: 0~
1 min, 10%~25% B; 1~4 min, 25%~30% B; 4~
6 min, 30%~60% B; 6.1~8 min, 60%~85% B,
8.1~11 min, 85%~10% B; #£if 30 C; RS
0.3 mL/min; #EFEE 10 pL.

(2) JRiko&E: kA il R HLmE 55 B 11k
(ESD g1, ZRMEN (MRM) 7. &
ME MK 3.5k, BFUETRAURE 345 C, T
SAERRE 12 L/min, W§5588 %7775 310 kPa. faill
FAWAE 1.

TEMWALR . FEFO S ZIKAF S AST IV,
PNS e & SN /N 4 FPE 8085 1 MRM €43 5]
DL 1o J 0o TR oh 4 e Rl 0 60 ot T L) 2.
233 PRSI RS S RS PR E 0 IR
Rgi+ Rbi« Ry & ASTIV 5 mg BT 25 mL &,
F RS2 5 g TG 11 RS0 B R 24 0.2 mg/mL FRI% HEL
%W o 43 B 0.5 mL X HE 5 i & B T 100
mL &)fiF, HPECHELZER 1 pg/mL BAE X
MR, PR B REBCHI4S 500, 250,
200. 100. 50. 20. 10. 5. 2.5. 2. 1 ng/mL %}
T T
234 JjikiEEsR

(1) FruEh LRV R 2R e 2 F
2102 g, I 500 puL A=FEER K, 8 A AREJS 40 5l
BN 500, 250, 200, 100, 50, 20. 10. 5. 2.5, 2.
1 ng/mL [PJ7E & X B R 500 plL, A€ 2 min )5,
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Table 1 Analysis conditions of four effective components in brain tissue by LC-MS/MS
1Ry fr/min BT (mlz) THET (mz) ilf 1% H I /V il 4% fig/V
Rgi 3.52 845.5 799.4 194 22
3.52 845.5 637.4 194 30
Rb; 6.01 1107.6 179.1 194 58
6.01 1107.6 118.9 194 58
Ri 3.18 931.5 799.4 260 30
3.18 931.5 637.4 260 38
AST IV 6.38 829.5 783.4 194 22
6.38 829.5 393.2 194 22
A |
S [ A N - - o
ASTIV Rb, Rg, Ri
B
S N [ S - -— -
c ASTIV A R Ry
52 862 66 30 34 38 42 46 30 34 38 42 46
/min t/mm t/min t/min
1 ZFAMESR A ERMBREER B) RKFS ASTIV. PNS ERAAREM/NE (C) # 4 HERLSH MRM &iLE

Fig.1 MRM chromatogram of four bioactive components in blank brain tissues (A), reference matrix solution (B), and affected

cerebellum of rats of borneol combined with AST IV and PNS group (C)

783.4 118.9 637.4 799 4 637.4
AST IV 179.1 Rb, Rgi Ri
799.4
393.2
829.5 1107.6 845.5 931.5
. * . . . ‘0 * ! *
350 450 550 650 750 850 100 300 500 700 900 1100 620 660 700 740 780 820 840 625675 725 775825 875 925
miz m/z miz miz
2 MRAERSRT 4 HEYHAS MRM & F X FRikE

Fig. 2 MRM ion-pair mass spectrometry of four bioactive components in reference matrix solution

15 000 r/min Z5C» 5 min, B 500 pL s, 2SR
TJa, IAK-ZHE (50 1500 500 uL &%, /%JEE
min J&, 15000 r/min &0 5 min, B 0.22 pm
JEREAS BB N 250, 1250 100+ 50, 25, 10, 5.
2.5+ 1.25. 1. 0.5 ng/mL {3 5 5 HE A VA TR
%% o B A FE I 2 SO R i, 21 “2.3.27
B RN N oL O Pi s i VI 7| RTe = Rt A
Fo DA b IR T AROR o SR FE AT 4R R1 U, 43

H Tk 2EL 2 5 S50t B S VAR 4 o R8Rg3 R v
2k o &t FLR B 4 UL JF A R R AST TV Rbys Rgis
R LMD BN Y=47.76 X—56.80 (*=
0.999 8). Y=65.76 X+41.68 (=0.997 6). Y
143.95 X—409.48 (/2=0.998 3). Y=40.66 X+9.56
(7=0.998 5), HEFELPETERIY 2.5~250 ng/mL,
KR RRL, RILCEERA 2.5 ng/mL.

(2) HJEik: % “2.3.17 TR 5 EA 2 (4
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MR, 1937 AMHALFEAR, % “23.27 Tk,
JR RS SR AR AT b, AR R IALE Rgis Rbis Riy AST
IV LR A AL eIl B i T30 (B 1, &
B AT 5 iE B ARG T @k

(3) K& B “2.3.47 TR 25 ng/mL % &
W, P RIAE 24 h WEEFEFE 6 Ik, 48 h WiEHE 6
R, Fe AR i e v SO0 2 MR BE ) RSD, ASTIV,
Rb;.Rgi Ry 11 H WS E E RSD 73510 4.88%+8.02%-
4.15%4.31%, HIEREEE RSD 43518 4.40%-9.03%-
231%. 6.12%, H<10% (n=6), FIFTELHIK
MTTFNE BT B B 2K

(4) EEMR: PR AMAEAN IR, Hbr
e R A IR 5T (2.5 ng/mL) [ALFE 774,
SPATACEE 3 I FE s, o alie KA A VI T AR RS
WELt (SINDo 4 FiA R B SIN $4KT 10, UEPA
27 A B R R U .

(5) $REUACR: BUK R ARSI K,
SN B EWREE R Rgi« Rbiw Ry fl AST IV
F R BEA T, TEHIEK Rgi Rbyy Ry FEEIKFEAN 5.
25, 125 ng/mL F1 AST IV JREIKE N 5. 25. 100
ng/mL FIFES, THE &AW S bRt 2k B A3
W BB LLAE IR R % . 25K, Rg
FIFEBUE R KT 94%, Rby HIFEELE R KT
84%, AST IV MIFEEELER KT 92%, Ry HIHEHL
[FCR KT 83%, IR R

(6) HFZEN: MR “2327 Hithil, Fiilkisk
PEHEAT 0T, 0 SIIE “2.3.37 TR AL 254 50
100 ng/mL X} B8 SABRT “2.3.4 (1)7 TR FECHI )
25, 50+ 100 ng/mL 56 SR 4 i 20k
STV TR, R 5 ot FER A 5 ) R VT
HA RSV T AR LU AR B B o A48, 25 SR 7 AST
IV Fl Rby JE 538 A 61%~79%, Rg Al Ry (I35
RUNEA) 50%~60%, i B 12 Fi Ab 3 5 VA A AR R 5

ARG SN, DR A SLI6 R 4 FioE 208 o
TN R T VAR AE B 28 (1) 5 T B ST RN . &
TR 4 T 2508 5 358 S5 6] B VA bR o fh 2R 35
IRUF e, AR ARG RS, fb—EfRE
b E BRI N
24 Ztoth

5K SPSS 20.0 Geit AT ST 4T,
SRS X £ 5 RoR o A TR TORHEECR
BRI ZR 7 250 M, I LA 7 225534 F LSD K
¥, J7ZEANF5# A Dunnet T3 #36; K254 & 1%
IITE BRI B LRCR RO A 1 vE Bk A
EHEDT
3 #R
3.1 kK5 AST IV. PNS E{Ex MCAO/E#E
BRIARINZALE ASTIV D RS EHRN

£ AST IV 4 FIUKF +AST IV+PNS 2H K 5L
HE, ASTIV EZAfE R =, JUHAZ B
KBz, S Em Mgtz R (P<
0.01); 7£ AST IV+PNS H AR+, ASTIV
TERBMIRWG e Z e %, SHARIA R, HFEBE
ZE5 (P<0.01). FLAZH KB AST 1V 78 E N
/NI R /N i 8) 3 AT 22 S 3 AN

5 ASTIV 41E%%, PNS 5 AST IV & H 5 %56
I AST IV HEEERIM (P<0.01). 5 ASTIV
‘A % AST IV+PNS HEL#, KA +AST IV+PNS
MRS B 25 B Ed AST IV & &
SEBIN (P<0.01, £2).
3.2 JkH5 AST IV, PNS E{axf MCAO/BEE
EEV KRR IXZEZE Rby R 2 ERFN

7 PNS 4K RN ZHZH, Rby 2 Z A 75 A
ZINFOG RN /DN 5 5 00 K P iz 2 AR R A K i B2 )2
FbiR 22 5 03 (P<<0.01); 7E AST IV-+PNS A 1K
Jr+ASTIVHPNS 4 K RANA R+, Rby FE501

F2 JKF5 ASTIV. PNS BLEX MCAO/FEEEB K RMKLALN ASTIV B REEMWFEI (X £s,n=4)
Table 2 Effects of borneol combined with AST IV and PNS on distribution and content of AST IV in brain tissues of

MCAO/reperfusion rats (X £s, n = 4)

AST IV/(ng-g ™"

ZH A - N — —

R K i B 2 PN SE /) fivg RN 7N i

AST IV 19.18+1.45%7°° 34.124+1.71°° 6.90+0.39"* 6.83+0.46""
AST IV+PNS 40.07+1.87447 56.50+5.76*4°° 40.65+5.51447 40.13 14,6044
YK+ AST IV+PNS 56.11 £3.874444770° 85.5548.274444°° 34.3445.89447 34.25+5.63447"

5 ASTIV #lH4: *4P<0.01; 5 ASTIVHPNS ZlEE: “°P<0.01; 5BMKMZHE: “P<0.01; 5EM/NKNEE: “°P<0.01
A4p<0.01 vs AST IV group; ““P < 0.01 vs AST IV + PNS group; ““P < 0.01 vs affected cortex; “°P <0.01 vs affected cerebellum
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EEME R, SHMASE MR ERRE (P<
0.01). 2525 2H K U ZH 2 Rby 78 S8 /) fibd A7 g
/N £ 93 A 22 S AN S 3

5 PNS 4%, ASTIV 5 PNS &5, K
KRG 72 Ry & EEF N (P<0.0D)., 5
PNS 20 /% AST IV+PNS ZHLb#:, UK +AST IV+
PNS 2K B B2 J2 U HR SRR f2 2 Rby &
EEEFEWN (P<0.01, % 3),
3.3 kB 5 AST 1V, PNS E{axf MCAO/BET
WA KR NZELE R RS EMEIT

7t PNS A K AN, Rgy FE AR 1E SN
S gmI /NG, 50 R JE LR 22 S B3 (P<<0.01);
7t AST IV+PNS A KERARALH, B 2
AN Rgr FREEE S TEMKWEEZE (P<
0.01); 7EVKFH +AST IVHPNS 4K R4 4,
a0 b5 B R 2 S22 R 5B S 3 v a2 i

=3 kB 5 ASTIV. PNS BHAEX MCAO/EE AV KR XL R DA RS

M (P<0.01)o 25 24 ZH A0 /N i R0 A0 /)~ fii
) Re SR R R R .

5 PNS 4HEb#, AST IV 5 PNS &HfE, K
SRAE 0N 5 BB K B Ry S EE N (P<
0.05. 0.01). 5 PNS 41} AST IV+PNS 4 %,
K5 AST IVHPNS & H G, KRN S5 &0 K
i J 2 H Rgy B EE N (P<<0.05. 0.01, % 4),
34 7kH5 AST IV. PNS E{Ex MCAO/B#E
R KRMALN R A REENEM

7£ PNS ZH A1 AST IV+PNS 41k B2,
Ry EEMAGLE LM N S M MY (R 5, 5K
KIEESREZE (P<0.01); EVKH+ASTIVAHPNS 41
KEURZHZA R, Ry 32 B0 A A2 R B J= 02 K
i B A, AR RN L R B (P<
0.01). LR ZJZH BAM/INFEM /NI Ry & R 2 R
P RTE

SR (X £s,n=4)

Table 3 Effects of borneol combined with AST IV and PNS on distribution and content of Rb: in brain tissues of

MCAO/reperfusion rats (X £s, n = 4)

i) Rbi/(ng-g™")

] AN SR 7 )2 BN ik R /1N i
PNS 19.55+0.86°° 26.324+1.50°° 4745+8.70"" 45.65+5.66""
AST IV+PNS 21.5941.75%%°° 48.32+4.3444°° 32.63+4.6744F 33.3545.24447
VKA +AST IV+PNS 23.7142.094 61.2243.7144449° 23274490444 23.55 14,6144

L5 PNS 4% 4P<<0.05 **P<0.01; 5 ASTIVHPNS L% “P<0.05 ““P<<0.01; 5B KR 2 LA

°°p<0.01, TR

Ap<0.05 44P<0.01vsPNS group; “P<0.05 ““P<0.01 vs AST IV + PNS group; “*P < 0.01 vs affected cortex;

same as below

FHP<0.01;5 5NN EL

P <0.01 vs affected cerebellum;

#®4 JkH5 ASTIV. PNS ELfis MCAO/BEERB AR KA Ry O RSEBHRM (X ts,n=4)
Table 4 Effects of borneol combined with AST IV and PNS on distribution and content of Rg: in brain tissues of

MCAO/reperfusion rats (X s, n =4)

1) Rgi/(ng-g™h)

] PN SR 7 J2 SR /N AR /)~ fidi
PNS 52.014+1.13°° 56.144+ 1.91°° 95.26+5.64" 93.354+5.55""
ASTIV+PNS 62.481+5.49477°° 85.051+11.074* 84.67+7.30* 85.34+6.99*
VK +AST IV+PNS 70.38+6.1044277° 121474 6.9844°%°C  48.96+5.7444527F 487945 5544245F

#5 7KH5 ASTIV. PNS F{hst MCAO/BE I ERARMALR Ri AR EEMFM (X £s,n=4)
Table 5 Effects of borneol combined with AST IV and PNS on distribution and content of R; in brain tissues of

MCAO/reperfusion rats (X £s, n = 4)

28 5] Ri/(ng-g!)

] BN PN AR AN
PNS 25.69+1.89"7°° 38.8542.66°° 59.6245.44" 58.744+4.52°
ASTIV+PNS 36.64+£0.50%4°° 38.51+£2.12°° 42.69+1.8744"% 43.12+1.6744"%

VK +AST IV+PNS 87.60+3.1244447700

133.2144.044424°°

65.34£4.484°7 66.18£4.464°°
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5 PNS 4%, ASTIV 5 PNS &5, K
M i 7 JZ2H Ry S EEEN (P<0.0). 5
PNS 21 /% AST IV+PNS 4LEH#, UK +AST IV+
PNS 4 KRMALLEA R SEEZEH N (P<
0.05. 0.01, % 5.

4 g

i 26 b i T O R A SRR, LN 21
28 B NSRRI — KR T, b 85% 1 i 26 v
A& HEIm 5] 200, BBB A2 M 5 Wi 4L 21 2 [ i) — 18
RIRBERE, FAA R T 4ERr G A PSR AE O AR E, H
AT A T 20 98% 1)/ F- 25 A LT 100%HH)
KT 2501 s N 3825, RN 299 12 W R VG
SRS . a7k BBB HIBFREIER, 44
YA Btk BN, O IRE R 256 T O
AR AL . ZG UK UK (DA . FATTY
WA R, S4T5GB SED « KRRV
CRERHE PR )T B A i B2 50 T 3 (3
FHEY) LA SR 3 Fh U7 AR Hk
VA [F1AG e e e i A A T Mo 2 73 F2 98 RO A B
PR AR AR IR . o BRI
R e, MRS HEmaki SiACHT FiiE
S, VKA GBS A RS, T A RN i A AT
DA TH R S AT . AR R A5 1213 g 45 T/ R
RARVKF 5 min 5 BPERI A IS VK A, 60 min J5HK
JEIABNEAE . VKA AU AEIELL BBB, 87 5 HAhZ
Y& A A AR R IERS 2 )E &, vk
A5k A IS, R HLPUS), BT AR
A (HSYA) U0 PRSERUS g Jg S rlo-200 01 4%
MRUEZYIG . BRS (R EX L2 A0 45 2 1%
BBB Ak, #EmEmagiag. ik, kA
MG A [ R R KRG BRIk 4 2, thREsk
PUXTELE 2 51 2 EAT 7 4E 1222, UK % BBB
IEVER A W R R O FESKRIEVK A iE
P2 FHE R C B3 52 @0K 0 AR B A
BBB ez, HAE BBB FFIHIEHAS
Sl REEEE T, AR Ak S o
i (BRI ) TG @UK T AS B RN e 97 1
() BBB SRR EE M @UK A LA 2
YA (R 25 iE L R ELE BBB EH .

AR FEE R SR, KRS TS, AN
J& ASTIV ¥[f], i&2&5 PNS. VKA &M, ASTIV
) E A ATAE RN B 2, JUH I AR 2 )= - PNS
5 AST IV AR, BEIGINK BN %A AST

IV &, BOKR E, mrk— B g 5 2 5
FeZH AST IV & &3, WK A ECML ASTIV 5
PNS, REfSEIFHE3E AST IV N, 123k AST IV
TERI B 2 s

PNS I, HA R85 Rby AR TE S/
i S M /N . AST IV 5 PNS & HJa, alff R
i ¢ 2 b Rby &880, vk 5 AST IVHPNS & H
J& s ATRE— AR RN B2 S G A AR R = Rby
SN, Ui PNS HHE, Rby E AT/ NK,
M PNS 5 AST IV, KRG HE, At Rb, 7£ &0
KB JZ 04, A3 Rby 76 K Bz JZ 0 H 2 S F
VA A it 152 J2 T UA

PNS AT, Ry 250 A 7 B0 g0 /)i -
AST IV 5 PNS & H 5 , Rg: W & 78 AN K 57 )2
R 5 AN, BCAROK R S, Ry ) BT K iz
JE T R 52 2, 035G 1) AN K i 2 2 & £ - AST
IV 5 PNS &HG, MR K 25 SR i Bz J=
W Rgy SR, BCAUKR S, IO RS
MK FZ 2 Ry & &k — 05 . BB PNS e
AST IV J&, AT{EHE Ry 7EAGNAN S0 Kl 57 2 1) &
£, HEMARKR E R .

7£ PNS 2041 ASTIV+PNS 4, R; FEAGAE
BB /N v 55 f /NG, ZEUK F 4+ AST IV+PNS 41,
Ry FEAAE RN JZ, JCH BRI JZ . AST
IV 5 PNS & HJE, f@flf)ZF R &R &8,
K5 AST IVHPNS &R Ja, @M EH Ry
SRR, RN RN R ZE . NS
BN R Ry SR, U0 PNS B, HA%
B Ry BB ARLE/NN, VKA ECA PNS. AST IV
Ji > AIRAEE Ry 1) K B J2 0 ) SR K i B2 2
4, ik Ry #E L

PLEZEREY, KRG FERETE, AST IV
5 PNS 3085 Rbi« Rgy K Ry £E K 2 Z AN
B9 Ai. ASTIV B, ASTIV EEA4MAG
TERMG Bz J7, JUH A AR B )= . PNS SRR, H
A U84 RbiRgy M Ry FESAGLE/MG K Fr 5 AST
IV. PNS &HJG, fefieidt AST IV. Rbi. Rgi & Ry
) K R R B AR, G [ s L Py ) A P B 2
MBS XX T4 mmh I 5 R 2k, AT
Hiy R A2 RSN B (e 3R
SE 3k
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