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[BE] BH: %t &AM 2 5 (total flavonoids from Psidium guajava leaves, TFPGL) % 18 4 i i & ( chronic
pancreatitis, CP) /N BRZF 2k 46 1 5% 0 S HEHL . 75 3% 4% 50 H C5TBL/6 /)N BB B34 43 2 1E % 41, CP B B 41, oxidized ATP
(oxATP) 41, TFPGL ik . M k2 . J& 4 41/0N BUBE I 18 SRR k2B 50 pg-kg ™ “h ™' (3 T 200 wL A3 K) R 6 K, 8 H 3 d,
B 6 JH AR BIR RN BB . 6 JHS , oxATP 418 1 T 41 oxATP(15 pg-kg™'-d ™', % T 200 pL A3 ER7K)2 &, TFPGL
6 TR A I 41 43 T L TFPGL 0. 186,0. 372 gekg™'+d "'l 15 2 JH o[RBT, 5 % 20 /05 BB s T S 5 485 700 A 46 R L 45 070 26 1 A= 3
Ko TRARFR LD (HE ) Yo (0 D7 [ 15475 B B 5 AR B2 £ o € 0 00 T k2 I % 5 e 93 2 AR R - 3 UL B 2 1 (-
smooth muscle actin, a-SMA ) , #% H B2 45 & 55 B 1k 45 #9 B &% 52 /& 3 (nucleotide binding oligomerization domain-like receptor 3,
NLRP3) , 2 Bt & R K & & R 25 1 fifi -1 ( cysteinyl aspartate specific proteinase-1, Caspase-1) ) 25 4 & 3K 7K 3 il Bk G 72 W B 32 0 22
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Effect of Total Flavonoids from Psidium guajava Leaves on Pancreatic

Fibrosis of Chronic Pancreatitis Mice
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(1. Graduate School, Tianjin Medical University, Tianjin 300070, China; 2. Tianjin Institute of Medical and
Pharmaceutical Science, Tianjin 300020, China; 3. Tianjin Nankai Hospital, Tianjin 300100, China)

[ Abstract ] Objective: To investigate the effect and mechanism of total flavonoids from Psidium guajava
leaves (TFPGL) on pancreatic fibrosis in a mouse model of chronic pancreatitis ( CP). Method: Fifty male
C57BL/6 mice were randomly divided into control group, CP model group, oxidized ATP (oxATP) group, high-
dose TFPGL group and low-dose TFPGL group. CP model were built in the latter four groups by intraperitoneally
injecting 50 pg-kg ' cerulein (dissolved in 200 wL of physiological saline) per hour, 6 times per day, three times
per week, for six consecutive weeks. Six weeks later, oxATP (15 pg-kg ' per day, dissolved in 200 wL of
physiological saline) was given to oxATP group through intraperitoneal injection. And 0. 186 g-kg ™' per day and
0.372 g-kg 'per day TFPGL were given by gavage to high-dose TFPGL group and low-dose TFPGL group for two
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weeks, respectively. Meanwhile, the control group received 0. 9% sterile sodium chloride through intraperitoneal
injection at the same frequency and volume of the model group. The degree of pancreatic damage was evaluated by
HE staining, and the content of pancreatic tissue collagen was detected by Sirius red staining. The expressions of
nucleotide binding oligomerization domain like receptor 3 ( NLRP3 ), cysteinyl aspartate specific proteinase-1
( Caspase-1) and a-smooth muscle actin («@-SMA) were assessed by immunohistochemical staining. The IL-18 and
IL-18 levels in pancreatic tissues were measured by an enzyme-linked immunosorbent assay. Result; Compared
with the control group, the pancreatic damage aggravated (P <0.01), and the levels of Caspase-1, NLRP3,
a-SMA | IL-18 and IL-18 increased (P <0.01). After injection with caerulein. Picric acid-sirius red staining in
pancreatic tissues showed that the pericellular accumulations of collagen I ( Col 1) and collagen [l (Col 1) (P <
0.001), were increased compared with the control group. Compared with the model group, ameliorated
inflammatory injury and fibrosis (P <0.05, P <0.01), were observed in oxATP and TFPGL groups, which was
manifested as decrease in degree of picric acid-sirius red staining and levels of Caspase-1, NLRP3, o«-SMA, IL-18

and IL-18. Conclusion: TFPGL can alleviate chronic inflammatory reaction and fibrosis in the model mice of

chronic pancreatitis, which related to the inhibition of P2X7R-mediated NLRP3 inflammasome activation.

[ Key words ]

total flavonoids from Psidium guajava leaves; chronic pancreatitis; pancreatic fibrosis;

nucleotide binding oligomerization domain like receptor 3 ( NLRP3); purinergic 2X7 receptor9 (P2X7R)

T84 JE IR 98 ( chronic pancreatitis,, CP) J2& 4% Fh 5
PRI 5 1S e i 4 UM Ty 8 AN AT 3 el 28 0 48 P 5 I
P, T2 PR 3R A S S R AR 1Y S 9 i R IR
WM RE R 4L T CP R R E AR b
T e 5835 AR A A 0 B, KA B0 T 18 TR
REVPNIC R E BRAREF 4 fb 2 CP iy E 2
AR AT S BUE MR Y e 25 2k A B AR 5y
5K R A0 2R 4 PR 4 A0 LA SR E A0 I R A
SR 1 R T A A B T A AR R AR CP IR
FEA B IR CP A (A 85 T B fH JBE i 41 4 Ak &
Joa AL 52 2%, E BT JC AT R i B R 2T 4E AL 25 )
figi i B2 IR 40 T ( pancreatic stellate cells, PSCs) Y 34 7%
JE TR IR 2T A A 3k 7 b i) OC B A L, B ST R A TR
ZEE B B AL 45 ) B FE 3 /& 3 ( nucleotide binding
oligomerization domain like receptor 3, NLRP3) fi{) 7% 1k
RIS R 9 2 e 2 R K & R R -1 ( cysteinyl
aspartate-specific proteinase-1, Caspase-1) , )\ T 5 3
I 48 P R B B O 300 PSCs™™ o 44 i JE 1 04
2X7 3% 1K ( purinergic P2X7 receptor, P2X7R) & 5
NLRP3 & %iE {& I fig % 4] #4H % i ATP ( adenosine
triphosphate , ATP) [ 452 5 T i@ i . NLRP3 & %E & 1]
B P2XTR JOE 5B 09 JE B K™ A5 AL 2 R A5
HE— 2 WO SRR o I S R B P2XTR 4
5] oxATP (oxidized ATP, oxATP) 0] i & 1)1 ] fig g 4%
18 1 JAE S £F A AL R 72, 275 P2XTR-NLRP3 58
PR A5 5 BT AL TE CP 18 1 480 M 4F i b o 72 v ke
TR,
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BT A 22 IR 2R BERIE /NS RR
BT IR S VRO A R R A
A WRRH A M R AR L B IO 3 R R S
=W ARSI 0 RN 2 A W A b BT 26 4L
BYERN1.27% & E RIS . B
FEUE B 0 B 3 A AR T 9 A0 I 9 R 48 4 b T
2T i Ak A B 40 86 A 20 MR T (R LR R A e
HIH , 7 A A AR S T S R R B 2R A
Wyt ARS8 i R A B (total flavonoids
from Psidium guajava leaves, TFPGL) Jhy SZ 56 25 4, W
SR 255 /N BUBRARZH 21 P2XTR-NLRP3 S PEIA(5
i B R IR S AT iR, B A8 TFPGL gk — 2D 4f
TE SR IT 18 1 IR R A R A 2 2 R

1 #FE
1.1 zh% 6 J&i# SPF 2% C57BL/6 Mt 4 /N B 50

PEN A RE s [k i IS e K7/ E s 7 N SR/ e
JE5 SCXK( 5T)2012-0001 , {& & 19 ~23 g, A3
Wy S0 28 RHETT BR 2 Bh 2 5 BT S ) AR B2 51 st
HEVEAT (45 IMPSEAEP-201609) , 5255 5 #) 7§ & &
PR HE . SCR AT B SR B ROK 2 T X
A7, B BB 91 12 h, A6 BE (50 £10) % , =
(22 +£3) C,

L2 2y Kok A ek (i de % F 7 2% 1 2y
WA BRA RS 13220422) , 28 K E T =18 B fe
B AR 9 B F AT 2 0 A Bk e IR R Y R O R
Psidium guajava W) T 40, T E X oxATP (£ H
Sigma A\, #5205y SLBKOS9A | A6779) ; a-F- 18
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WL 3h 2 1 ( a-smooth muscle actin, a-SMA ) 37 & |
NLRP3 $iifk , Caspase-1 LI ( Z£ [E Novus 2\ &, #H=
4351k NB600-531, NBP2-12446 , NB100-56565 ) ; K
MWE LT (EE FLuka 24 A, b5 195251) ;BCA & 1
JF B B F & ( 3£ [ Thermo Fisher Scientific 2 7],
fit+5 PA197701) ; /B IL-18, IL-18 [iff 1% 4 3 W Bl
& (ELISA) i % &, Extraction ZZ v %% PTR ( 3 [#
Abcam 2% &, #it 5 4r B & ab210895, ab216165,
ab193970); 77 K & (3£ EH CST 2w, it 5
141668000206262017 ) 5 {7+ 2T 4y ok} ( [ i % 2% 28 ),
L5 20170220) ,

1.3 {Y# KHB ST-360 #fiff b5 A% ( I ¥ B} 4 2>
Al ) HH-2 7% & 46 I K 7 B (VL9848 4 dn i o 4
I ge v A PR A |, Kubota3500 198 5.0 HL ( H
A AR 2 ] ) 5 88 P D 20 M R A (5 [ Somies 2
Fl) s H1220 %4 BB, RM2235 4] A #1, ASP 2008 #!
2 HBhHLA B KHL, EG 1150H B4 3 4L, EG 1150C
A R &, DM4000B #4 & i 55 , DM4000B #! [&] {5 %
AL (B Leica A ) .

2 Hik

2.1 4l Ml ¥ 50 HOC57BL/6 /)N FR B ML YY
5y g TE 4L B2 oxATP 20 (15 pg-kg ' -d '),
TFPGL % .75 7 & 2H (0. 186,0.372 g-kg ' -d "),
Bk 1E R AN, A 5 2l /N BR3S R & s 1 S T
Bk 280 7 1 o A 18 e TR AR AR /0 BRUARE AR BRI S5
o 50 wg-kg VAT AE AL K 200 pl,1 ¥K/h,6
W/d, BRI 1,35 TS ESES 6 T,

2.2 TFPGL W42 K & will &  TFPGL fy KT
T 5 o 24 LS 5 25 R ) 70% £ s [ i 412 -0 R
IRl A3 79 -k 4 -3k U0 - I ik Ak B - 2, R 2 TR AR R %
RPN, TFPGL & 500 a2 AP T K bk o i 0 5
W AR, DA BE S 18 AL A, W' B o AR A, 4 ol b
HEHIZR o S840 B 1k I i B K A & 500 nm b
W (R T A o A AE 500 nm Ab A SRR OGAY L % N
W K ), AR A bR o i 2 TR0 05 O R T S AT R B
T 1R 19. 8% o

2.3 BRI RO E YL A — RE ST R
J& ,oxATP 20 J TFPGL A | & 7 42 28 /N B 43 51 7 LA 2
Ji oxATP(15 pg-kg ' -d ™', 7T 200 wl f 4 5145
K ) i B i 5 B2 TFPGL (0. 186,0.372 g-kg ' -d ")
HEE . IEE A S YALE 8 RIS I ] A A AR B
AR K, T I ) R R B RIS R 2, B JE — U A 5
B 24 hJ5 KA N B SAR BT, B ECER 43 JBE R 41
ZUE T 10% W T 78 ARG -fH 40 (HE) e 8 RR

LT PR R e £ B e 3 Ak S, 53 — 3B 43 e A
21 T I A 28 W o S 56
2.4 /NEUBEMRAIZUHE Yen [EE 4124 b5 0
HAUBK A Y] R 5 H HE G4 605 B VR 2E 17
g g K B R BR 24 h B 6T R
i 28 22 1) 95 B A5 AR AR 4K
2.5 JRARIE S mAG A oE s A YRR
FHAE R R KR R 2T e Al IR A SR & it )
Jr A AL B S ,0. 1% (5T 5t 43 %) KR B 20 -1 Ay
R R VA VAR 25 U P 1 b K Mk IS DR AR B
10 min, 1% #2531k 30 s, A kKB AL )5 B K 3% B
PR ARt o X AR A 2 D K AR e H R R R
P ARG 6058 28 47 43 BT, Image-Pro Plus 6 [K[44%
A3 WA R AT 5 ( Col T) 1IN fiE J ( Col T 1)
P i (LA ET o B 2T 0 B o e Jie S AR X T LR R )
R T %X ( collagen volume fractions, CVFs)

CVFs = (4% 0 Jj J5UH B + % 20 €6 i J5 T AR / b T A

(B R MLEFTE AR ) x 100%
2.6 A9 A1 fk A I B IR 41 41 Caspase-1, NLRP3,
a-SMATE H MR KRR AL AEY R 60 CHt
J 30 min J5 = A R 30 min, AR Y] R E TR
fief — PR ORI K SR BE K IS, 3% H,0, 2 i
H 10 min, TBST ¥k 5 min,3 WG, ¥ A& T
EDTA % 0 & & 10 min, F I3 H 1 1 h,
Caspase-1 ,NLRP3 &%, o-SMA ( #J F 3¢ 1% T 1F W W
BEE1:200) 5 F 4 Cib ik, TBST ¥k 5 min,3 X
JE AR bR IL E B 1gG WIRPEF | ho DAB &
{10 min, TBST % 5 min,3 K, B ARKEE 4
K GEM R CE R B AR R IA N L.
2.7 [ IK G E W B A 1 ( ELISA) &g il IL-18 &
IL-18 7KV B Jok g 20 21 H #ilve PBS Yk 25 1ilk )5
FREUBE AR 41 40 50 mg, B A 2 mL B .04, il A Bl
PTR 2% o 500 wlL. ) FH 8 75 I 40 A A ik A3 &) 3K
10 s, Zid BAEVK BT o WG AL AR VK LR E
20 min J5 ,4 CE.018 000 x g 20 min, W B [ 75 &
B2 mL B0 R, H BCA S AG I 2 (v B AR
PESNER AU R R 13 ~16 g-L™' ffi fl PTR 2% vhif
e P2 1 AR )5 i e B 10 g- L7 i FH ELISA 5
50357 &5 U B A5 vR e IL-18 K IL-18 7K -
2.8 Gl bT SRFD SPSS 22.0 #EATHUHE Gt
AT TR DL & £ s R, BOHE 1] H A R
P2 7 22 70 M, AL IR0 50080 L35 CR F LSD-0 v, 41 4
6] FL B R B ST REAS ¢ K50, A P <0.05 22 5% A
Gt X,
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3 #R PR AR ZE a5 A BULF S fb IR B S5 R34 F R

3.1 X CP/NRUBRAR 120 HE e (0 K2 oA 18 4k 4 i
LA HEAC VRO B2 M 5 I A R AR 2/ B
PR R T DL S 2 4 R OE K 2T K (P <0.01) , 3

P 20 92 5 AR AR 2H H 8, oxATP 2H 2 TFPGL I |
1 A AL A R IR T R U 2R 4 L A AR T A 8
FERIZH 400 B FEAIK (P <0.05) . WLEI 1, % 1,

A.TEH 45 B. ML C. oxATP 20 ;D. TFPGL 0. 186 g-kg ' 2 ; E. TFPGL 0.372 g-kg ™' 241 (1€ 2,3 [dl)

1 TFPGL 33 CP /MRIEIFARFIEER N (HE, x200)

Fig.1 Effect of TFPGL on pancreatic histopathology in CP mice( HE, x200)

%1 TFPGL 3} CP/NRERRALREZTFSHIHEM(x £5,n=10)
Table 1 Effect of TFPGL on histopathological score in pancreas of

CP mice(x +s,n=10) N
15 7 Pzl 0! iR %5 4 24k
- /g kg ™! 5 P43 W o
EH - 0 0 0
T - 3.49 +0.31" 2.84 £0.36") 3.27 £0.42"

oxATP 1.5x107° 2.34£0.28% 1.81 £0.34% 2.19 +0.36%

TFPGL  0.186 2.56 +£0.22% 2.05 +0.19% 2.33 £0.25%
0.372 2.15+0.23% 1.65 +0.16% 2.08 +0. 18

T G P <0.01; SHAL Y P <0.05(F 4 ),

3.2 Xt CP/NEUBE AR A 2R I & i K CVFs (152 i

EfR G H T, Col 1 REELI A, Col I &€,
EYEEE TR, Tl LB R4 | oxATP 41, TFPGL X . &5 71 &
2 M D A S M A R AT MR B B 2 4 L AR L
I LF 4 . FEfRIEEE R AT UL, 5 IE H AL A, I
T S5 T BR8P R R A 4E 4B L Col T &, H

JREIE & i B (P < 0.01); 5 8B4 L,
TFPGL A &5 7 F 20 Col 1, Col I %Y 5t J5i 25 1 U /b
(P<0.05,P<0.01),Hr TFPGL & & 41 Col 1
BFW A (P <0.01), W2, K2,

&2 TFPGL X CP/MRERIRALAKREEER CVFs R (x <5,
n=10)
Table 2 Effect of TFPGL on pancreatic collagen content and CVFs

in CP mice(x +s,n=10)

Biilhes CVFs
ZH Col Col
H 5 Jgkg"! ol T ol II o
IEH - 74.23 £3.22 72.55 +3.16 2.05+0.19
T - 968.62 £56.70" 144.55 £12.09") 48.96 +3.38"

oxATP 1.5x107° 494.34 +34.34” 96.54 +8.38% 23.65 =1.41%
TFPGL  0.186 465.30 £25.12%) 112.26 +8.74>  39.42 +2.83%

0.372 228.66 £14.39>  60.74 £5.267 13.71 +1.24%

e SIERA IR P <0.01; SHAMA LY P <0.05,Y P <
0.01(X3 ),

P R OE BT T, R OB T LB

B 2 TFPGL Xt CP /v R PR AR 28 £ R AR £F 4 1L B9 S5 M (35 IR R KR &L, x 200)
Fig.2 Effect of TFPGL on pancreatic fibrosis in CP mice (Picric acid-sirius red, x200)

3.3 %t CP /) BlLBE IR 4 A
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JBE IR 2H 21 o-SMA |, NLRP3, Caspase-1 3 ik i 2 T}
B (P <0.01) ;0 oxATP, TFPGL JAJT J5 , I it 41 41
F1 -SMA , NLRP3 #l Caspase-1 33K ¥ %5 455 81 44 BH
WREAR(P <0.05) , Hrfr TFPGL 5 571 4 28 /) B IR i
ZH2H «-SMA , NLRP3 #l Caspase-1 33K % 5 5 24 HH
BIEAR(P <0.01), K3, K3,

3.4 XF CP/NEUBEAR A ZUrp IL-18 J¢ IL-18 & 1)
o 5 OEH AH A, B2 /N BB IR 2H 2 b TL-18
KIL-18F ¥R ETHE (P <0.01)  HHE A

a-SMA

Caspase-1

%3 TFPGL 3t CP /NRIEARE L+ a-SMA,NLRP3, Caspase-1 &
EEIRM (v £s5,n=3)
Table 3  Effect of TFPGL on expression of a-SMA, NLRP3,

Caspase-1 in pancreatic tissues of CP mice (x +s,n=3)

HB FHE/g kg ! NLRP3 Caspase-1 a-SMA
E# - 2+0.18 4.5 £0.41 3+0.27
i - 23 £2.07" 20+1.8" 28 +2.52"
oxATP  1.5x107° 1.01 £0.09% 0.95+0.01% 10 +0.09%
TFPGL  0.186 12+1.08”  13.5=+1.22% 17 £1.53%

0.372 7.5 0. 68" 9+0.81" 12 +1.08%

T \

@f“‘%ﬁfﬂé B

: 3@&&&3%&‘5 3
c D E

3 &AM «-SMA,NLRP3 1 Caspase-1 7EfEPR A LA h &K% (IHC, x200)
Fig.3 Expressions of «-SMA ,NLRP3 and Caspase-1 in pancreatic tissues of ezch groups(IHC, x200)

HL#, oxATP , TFPGL G Y7 5 , /N BRUBE iR 2 4L TL-18
KIL-18 F i BT REEH (P <0.05), L&k 4,
%4 TFPGLX CP/INRBEBRAATIL-IB R IL-IS S 2EME N

(x£s,n=10)
Table 4 Effect of TFPGL on IL-18 and IL-18 content in pancreatic

tissues of CP mice (x =s,n=10) ng-g !
20 51 FlHE /g kg ™! IL-18 1L-18

i - 34,23 +£5.22 42.55 +3.16

LAY - 196.62 £16.70"  174.55 +12.09"

oxATP 1.5x107° 94.34 £9.34% 96.54 +8.38%

TFPGL 0.186 116.32 £9.25%  104.28 +9.68%
0.372 70.51 +6.32% 83.92 +7.17%

4 itig

0] J R 2T HE AL 2 O IR YT CP B RS T7
Bz —o WALHY PSCs BN Ry J2 B I 2T 2 Ak ik 2 v
(¥ 32 B A0, UK PSCs A it Ty $ AR AT RE T
SRR AT YR AL E R . PSR AL A I8
(TGF-B) , &5 4 4V A N 7 (CTGF) , L /)y Az P 4

KN T (PDGF) |, TL-10 %5 47 i [H T 7] 3 5 3 ]
FEPU O AN 7546 B 52 PSCs (154" . 5 4), PSCs
() % R4 75 0T 27 2 Ak 25 1yt T 1 T I MR 2F 4 1k 14
BT o NLRP3 48 AE /NAANE oy [8 A7 5 28 1) 51 22 4 1
B A A8 R R 0 R e R b i B AE
FIEERT R AT ST ©UE W1 40 ) NLRP3 & 5E 2 &
A 1 TG DT 4 ) PSCs 15 4k, DT AIE 28 12 4 i it 4% &1
Hefb b . P2XTR E 5 NLRP3 48 E 0 i i F
g Z AR 0] 4 5 NLRP3 (1) 33 . NLRP3 ${3 J5 il 1
R R 445 A 1R ) W) R0 A A FH 52 R Ak, (3 1 2%
¥4 35k ( pyrin domain, PYD ) R 4£ | I 5 I T AH B
¥ [ (apoptotic speck protein, ASC) ) PYD #H H.AE
1,75 Caspase-1 B4 4k, V%1 M 5 B b5 40 70
28 2N T IL-18 Al IL-18""*" . {48 A 7~ 4 2 il
WO BT PSCs, 42 3 T I 5 & B A S PE I £ | I
RGET MR AL

e CP IR IT 259 2 — , Hy7 ORI ¢ (8
PEHE IR BN IRK S . HETC A 2 W58 uE i 2y
A ORI SR K AT dEA I E R P 2R 4
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RWETFILERIEE TR & P55 B
R T H B R 2 Ak A O R AT AR
PSCs 33 5 M2 10 4 1, 1% B AR 5 B IR L 7% BOA% B B
T T 900 A I 0K 4 M g gt R AR L B R
ST AR B N P, A B SR B R 4 R
TG JE AT 0 IR U R4 45 P F 44
AW R, Gk FFSE 6 JE W ik R A A, HE 3
O R BE LY a8 [ a-SMA H2s 2 Ak e (5,45 S 1 B
7 /0N Bl e Ji A 4 B B A ) I R T A A B i 2
45 RV MR 1 5 RIE R, RALAH Col 1, Col
MiHEHZL, HPL Col 143, NLRP3 Fil Caspase-1
MEAREKFH BT &, BRI RES
NLRP3 4 5E & {5 5 @ % v ) NLRP3, Caspase-1 1§
HER R —, BRI o-SMA g dlfb Bos,
AL 22 6 T % 6L 200 L A Bl R S A Ll A X, X
Y5 PSCs TR 2L iy 73 AT AH AT o P2XTR $5 4771
K TFPGL iR YT 5 , SR AV L, HE J 8, 357 B iR
KRB LY A S o-SMA G35 2H Ak G 5,34 1 755 /)N B
JREF AL FREE 2 3 T —E i, H NLRP3, Caspase-
1,1L-18,1L-18 & [ £ ik />, #2 /8 TFPGL W[ fig i i
] NLRP3 58 P44 43 1, (8] 398 A TL-18, TL-18 , TL-
33 SEAE A PR By 11 55 0 Ak, DT ] PSCs 0 .
NLRP3 #AE Rt A 42 i TGF-BI N TGF-pIIH £ ik, 5
TGFB-Smad {55l f Z 8] B A 52 W, Hi/n TFPGL 1]
REAM I NLRP3 S8 AE A0 (| #2317 TGF-B, %Kik,
ATl 20 L S B 2

L LTk, 18 MR IR % o FE p P2XT7R-NLRP3
H o O e A X T TL-18, TL-18 {5 Ak LI
5 PSCs, X 5 JHe iR £ 44k i) 2 J€ 2% VI AH G . TFPGL
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