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Effects of leonurine on the improvement of rats with severe acute pancreatitis by regulating HMGB1/
RAGE signaling pathway

DAI Jingjing, WANG Zhao, TANG Qi[Dept. of Critical Care Medicine, Zunyi First People’ s Hospital (Third
Affiliated Hospital of Zunyi Medical University), Guizhou Zunyi 563000, China]

ABSTRACT OBJECTIVE To study the effects of leonurine on pancreatic injury in rats with severe acute pancreatitis (SAP) ,
and to explore its mechanism based on the high-mobility group box 1 (HMGBI)/receptor for advanced glycation end products
(RAGE) signaling pathway. METHODS SAP rat model was constructed by injecting 5% sodium taurocholate into the bile duct of
the pancreas. Model rats were randomly divided into model group, low dose leonurine group (8 mg/kg), high dose leonurine group
(16 mg/kg) , HMGB1 overexpression group (8 wg/kg), and high dose leonurinetHMGB1 overexpression group (16 mg/kg+8
weg/kg) , with 14 rats in each group. Another 14 rats were selected as the sham operation group. Rats in each group were injected
with corresponding drugs or normal saline via abdominal cavity or tail vein once a day for 5 consecutive days. After the last
administration, the levels of serum amylase (AMS) and lipase (LPS) were detected; the pathological injury of pancreatic tissue
was observed; the levels of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6) , malondialdehyde (MDA) and superoxide
dismutase (SOD) , mRNA and protein expressions of HMGB! and RAGE in pancreatic tissues were detected. RESULTS
Compared with model group, the structure of pancreatic tissue in rats gradually recovered in low and high dose leonurine groups;
inflammatory cell infiltration gradually decreased; the pathological injury score and the levels of AMS, LPS, TNF-a, IL-6, MDA,
the mRNA and protein expressions of HMGB1 and RAGE were significantly decreased, while the SOD levels were significantly
increased (P<<0.05). The high dose leonurine group showed more significant improvement (P<<0.05); the pathological damage of
pancreatic tissue in the HMGBI1 overexpression group worsened, and except for a decrease in SOD levels, all other quantitative
indicators increased significantly (P<C0.05). Overexpression of HMGB1 could reduce the improvement effect of high dose
leonurine on the above indexes in SAP rats (P<<0.05). CONCLUSIONS Leonurine may alleviate pancreatic injury, inflammation
and oxidative stress in pancreatic tissue of rats with SAP by inhibiting the HMGB1/RAGE signaling pathway.
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DL R ek 4 B IF R AE . A ER R IRAR R 10 KR N
3/10 000~4/10 000, H:H1 2y 20% 1Y 8 3 & J'e Sl SAPY,
SAP iR FE AR i , I PR % SAP RIREHATARYT
ALAE W PER LA R 25003097 4 (R RCRAN B, &
T+ RIRYT SAP AR, LAREAIR SAP FHRALH

fit BEFA DA T 24 i B R R Al A 3 0
AN, SR Tz N TR AR o T BT
IS, g B G T Rl A BT 2R TR R /0N B DA R D) T
i, et L AR A0 W IR s T S R RE 1 s /)N B R
VAN = R AT O i B 77 RS N B 7 N [ e = A
RNRIAE s DA EAFFE R, £5 BE RO 58 5
P B B R T ASOR , B I HEDN XS SAP A B A
AUCEEE . 73 A HGB BRIl s A R G 1
(high-mobility group box 1, HMGB1 )/l 1] b it fk £¢ 7=
¥ 5% 1A (receptor for advanced glycation end products,
RAGE )15 518 i T LAREAR /I J57 40 A5 6 ot 28 A
IV, BT S SR S, D SAP AH Gt 451 475 48 E I
P PRt AR SR AU SR 25 B B ARG SAP R BB R
WG 50 , I3 T HMGB1/RAGE {5 53 45 HoAR:
FAMLEL, B 768 25 BE R0 F T SAP (iR T it 2%

1 ##
1.1 FENEE

ABSE BT Y = 2 AR 45 DP-180 Al 4 H al 4k
B4 . ContourGT Y27 i i B . DY'Y-8 HY F ik Al
Quantum CX5 R I AR (R 3038 AR X4 AE MR A TR
/A F]) , PT-3600B FRfHRIY .eQ164CP U SEHF 51 2 1k 2R
A B EE S0 (PCR) A (5 N 2R ik 240l B 22 AL 25 A PR
NCIDS
1.2 FEHRSIRF

T T S AREORE 2 (L5 Y7471-16-2, 4l =99% ) i
H B PORFF R A BRA 7] s HMGB1 3 3238 ks (45
AD30356) Il [ ) P 3L B R RN A BR 52 4E 24 | 5 Ve d
Jiff (amylase , AMS) IR i i (lipase , LPS ) &M 2051 &5 (it
Z 00 ) 19131, 1724) , 95 A A - £ (hematoxylin-
eosin, HE) 44 & (41t 1735D) , Al 98 R A F o (tumor
necrosis factor-a, TNF-a) | F1 4} 41> % 6 (interleukin-6,
IL-6) . N — ¥ (malondialdehyde , MDA ) . #8 %4k ¥ 1 1k
(superoxide dismutase , SOD ) i Bk G 32 W% Ff 46: ] (en-
zyme linked immunosorbent assay, ELISA) & 7] & (#t 5
439k 1829D , 2933F , 2914F , 3067F ) A PCR 7] & (41t
5 325K) ¥l H BB 5l AR YR BR 2 7] 5 TRIzZol i
& (5 Im-103) F1 5t K Bl HMGB1 . RAGE ., H il
8- 3- iR i &1 ( glyceraldehyde-3-phosphate dehydroge-
nase, GAPDH) #1.5¢ BEHTIA (115437124 Im-114 . 1m-191
1m-204) ¥J04 B [ IBGE A ) TR A BRA A Ui sk
A& PR A T R ER R 1 G L (LS 2 5
1634917528 ¥l H iU AE R R A
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1.3 ¥

AT 5 it F 3l 4 A Wistar KB (10 JE i, Bt , SPF
9), A 322~348 g, I H 5 M e E MR A IRA
A AR AT IE S o SCXK (57 )2022-0001 , i 3 AT IE
5o SYXK (#)2021-0004, K B A J5G 1638 i —
N R B B FEah 52 56 % rposg AR 3% o AT 9T e Tl 2R
— N R EBEACHL AL , LS Feht L-2023-054,
2 FHik
2.1 BiR SHE5%RY

MR SCHR T7 VR AT RE A R BRH SC E L Z2 4k RR
I, VI I , 48 Je Je fE -+ 481, 7 RAR A thiE A
1 mg/kg 11 5% A= R IEER AN , Z5 3L , 5 min Ji5 A WLEEE] AR
I FE AL K AT 4B e 48 A . 16 h ), BEHLE
P4 HR AT AR 41 4L HE Y (0, 25 W 22 3] g Jit 21 21
HIIRIE K 7 0l R AE R E IS, U SAP i AR
M. WERGE R R BRI IE TR 15% , KESET )5
FHHAD R B TN ST

BEMLFE 70 H SAP 384 D K Bl o A A B 20 AIKFH)
g BEROBEAE | R A B R ZH CHMGBL i A4 |
e R S T A HMGB i Rk 4, AR 14 H . A
14 FAERR R Bl iR r it AT R  OFFE B IRAE i A
1 mg/kg A FHERIK A BT ARAL . IG5 7)o 2 Bl R
ZH R B3 IS 59 8 .16 mg/kg 76 B Bms (AR BEER 7K
FEFDS HMGB i k241 K FUR #bk i 8 pe/kg 1)
HMGBI i 323k Uk 5 i 39 ik 5 7 S +HMGB1 i 3
TR K FUIE i 10 5 16 mg/kg ) 5 R H006, SR J5 R bk e
5598 we/kg 1 HMGBI i:f 3k Bk ; SRS ZH A AR 2 K
BRUE JS 1 S AR BRER K o TESHARRIA R 10 mL/kg, B H 45
1R, ESES do YA 251E]  HMGB1 i3 Fk 41 K e
4 H (BRI ) , Hoa A 2H R BRUAR HE BIAE T
2.2 KRINFEH AMS LPS 7K F4&i

RIR L2 )5 24 h, P45 20 K B IE 32 3l ik o, AIGiR
B0 Ja B , #an e vl B E 4 A s kA
S HASCRIN I R i AMS \LPS 7K
23 KRBERALRERGURE

KR SE UG , BEHL HMGB1 53 ¢ 35 41 i BE B
5 KRR, WHA A A R e B 7 R, RS , B i
WML, EE AW, U A HE Yo )5 , 62 ik
LS JEE iR S s BRAR A, IR PEATRRAE R
05— B AL IEH 5 1 50— MR EE AN T, /N1
ARSI UL 5 % T JBE DA /N ek 8 A 400 i 322 97 5 2
Gyr——ZNEERGIE R, /I T AR R R ] o i 1R R A
B B R IR 5 34— A SE R I Ok R T AR
RN R BTV A PEIRBE , /£ 3 I 210 i Sk L8 400 i 2
11 5 4 5r——HH LS H I A, T B R 0 ]SS5 e 1 SR
BE , Kt Sy R AR ] K i
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24 AREEIEEL F TNF-o.IL-6 . MDA . SOD 7k
i

KRR ML 58 B K5 A T8 4 K BRAR B, G 43 Jile
PR LU R AT, B0 Je BT R, #8370 1 B A5
M, i g B 2 4 TNF-oc . IL-6 .\MDA .SOD 7K -,
2.5 KERBEIFAL  HMGB1 . RAGE mRNA Rz

% TRIzol 1A & U W 54524, DA “2.47 3001 35 43 JBk
BRAL b HEHUE RNA, 5% 5% 1 cDNA, F5-#£ 17 PCR 4™
1, PAB-LEhEE [ (B-actin) X} R, SR FH 273k
JiR2H 21 HMGB1 .RAGE mRNA A 7KF, LU TFA
R X RS T IH— LA B . 519t IR E YR
FBRAF A B . HMGBI1 B IE [ 519 8 5’ -GACGAG-
CATCCTGGCTTATC-3' , 2 [ 51 ¥} 5’ -CGCTGCTT-
GTCATCTGCTGA-3" , ¥4 7= ¥y K Ji A 245 bp; RAGE
B IE S 9k 5 -ACATGTGTGTCTGAGGGAAGC-3" ,
R0 51%8 5" -TGCTCTGACCGCAGTGTAAAG-3" , #”
B P K R 213 bp s B-actin [ IE [ 5[4~ 5" -TTGCT-
GACAGGATGCAGAAGGAG-3' , L[ 54~ 5'-ACT-
CCTGCTTGCTGATCCACATC-3" , 4= 4 K Ji hy 168
bp. PCR S WA Z (30 pL) #1 F : PCRIXF 9 pL, 1F .
KA 519145 2 wL,cDNA 6 wL,ddH.O 11 pL. #1454
W 92 °CHIZEME 5 min; 92 °C7E 1 19 5,56 °CIR K 16 s,
69 °CHEfH 22 s, H 35 MR,
2.6 KERBEIFAL B HMGB1 . RAGE EARIEHRT

HU“2.47 100 F 304 R AR 2L 40, S 5 4R LR R 1, U
FE AR SO R JS  FRUK 0 B R R B AR B R 2T 4
E I L, FH 5% Wi g 4 05 £ A 5 Jin A HMGB1,RAGE ,
GAPDH —#t (#i B L5351k 1:1 200,1:900.,1:1 600),
TE4 CCTREE R IR H ISR A Z 50 (R L i
1:3000), 720 FHFE 1 h; PEI a1 F s Ak 2i & 6
W A%, K . f# FH Image J B 4408 B 0 H
(HMGBI1 .RAGE) 5 N Z:# 1 (GAPDH) 55417 JK BE{E 1Y
Al , 2R H I I RIA K
2.7 FitFEFIE

K HI SPSS 26.0 BT . THEGORIL X £558
7N, 2] AR FH BRI 2 25 0 AT, 4L TE) PR T L Aok
JH SNK-g #0550 #5595 7K 1fE 0 =0.05,
3 HR
3.1 FAKXRMFHRAMS LPSKFLLE

SR F AR A, A2 K Rl Hh AMS \LPS 7K
4 5 TR (P<<0.05) 5 SRR Hass, (IR L e R i 4
B 26 2H K BRIl W AMS L LPS /K - 1 3 AL,
HMGBI 32 #3520 K B th AMS | LPS 7KV 34 1 3 7
1 (P<<0.05) ; SI%5) i 25 BF s 4 HL 3K, o 77 i 2 B T
BBLZE K BTG FH AMS | LPS 7K F-#4) i 4% (P<<0.05) ;
5 il i B LA, ) i 2 R HMGB
FEk A KB AMS | LPS /K1 8 3 T (P<
0.05), ZERWHE1,
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x1 BAKXRIMBEDAMS . LPS/KFELLE (x+5)

i) n AMS/(UL) LPS/(UL)

BFA4 14 3175743902 1053£1.72

fiA] 14 135629+ 134,62 97.16%10.05°
Sl et 14 938.64£109.05° 55.08+7.16°
R AR 14 44365178 1872£231"
HMGBI i k4 10 1 78645115735 129,63+ 1434
A B R HMGBI 1 k4L 14 809.72+91.53' 495 16,04

a: HIRTARA LEE, P<0.05;b: FHITIL L, P<0.05;¢c: FEH
T BERRIZE LUK, P<<0.05;d: 5 i i) ek i B BBHAH LU 4R, P<<0.05,
32 HHEKXREREALREHRGILE

AR R BB IR ZH S5 F BE A TE i, TC A AE 4

R, BRI KRB AR A1 2254 B o, R IRT AR A iR
JU R R R 5T HE B A 1 SR FE , O L SR 4 I o
SRR ZH A AR i g B B 2H O BB R 2H 2R 454
VR R R BT A I i O S T AR 2L, A A
TR RS 5 0w B R A K AR 2O & T
I B VR R B IR, B /D i JOIE 20
JH 3 D B s HMGB 32 3% 18 20 K B Ay JBle A it ot A ] Joig
BT R, S AE 40 MR A S B d 55 3 o 4 B
TR FLHL , 7 25 B ROl HMGB 1 ik 2K U
PR LU ARG R WY i, TR P o AR ) 52 () PR S T AR
HR RAF AR IS 22 . S5 RILIE 1,

et A8

D. = 771 2 2 B R AL F. = 77 2t 2 B OB+
HMGBI id #ik4l

S < HRARE L ] TS BER 37
Bl SHXRRERALRERGEREEHEL®)

SR FARL[(0.21 £0.03) 23] Ho 85, BEAIZH[(3.49 +
0.38) 431 K BR B i 20 295 B 458 45 1F 43 1 3 T (P<
0.05) ; ALY ZH L #5 , AIK 5 771 o 5 B BG4 [(2.25 +
0.41).(0.94 +0.18) 731K FUBE AR L SO BRI 105975334
FEMK(P<0.05) ,HMGB1 i F3A4H[(3.92 +0.07) 53]k
SRR B 4L 205 BB 03 143t 3 T R (P<<0.05) 5 55 IG5
AR BRI LA, R 2 R A A R BB AR 4 ZY)
FREL 5T 43 1 2 AR (P<<0.05) 5 5 5 Kl ik 25 A B pdi 4
A, 0 25 B B+ HMGBI 33 #6345 4H[(2.06 +0.32)
A31R BB AR 20 B 45 1743 18 3% T (P<<0.05) o
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3.3 HBAARBERALAFS TNF-o IL-6 MDA .SOD 7k
FELbE

S F AR AL b, AR 2 R BB AR 41 20 TNF-a
IL-6 MDA 7KV i #7415 (P<<0.05) , SOD 7K F- i %
IR (P<<0.05), SHEAIL LA K | 7 it 2 BF AL K
BRI B 2H 2 H TNF-ou  IL-6 .\ MDA 7K F- 3 il R AIK (P<
0.05), SOD /K F-#4 i} 2 Tt =5 (P<<0.05) ; HMGB1 1 % ik
20 K BRI 2 20 b TNF-au  IL-6 .\ MDA 7K V-1 5 3% 7155
(P<<0.05), SOD 7K~ i FEFEAR (P<<0.05) . 55 & 4
B B 2 LU R ) e s R R 4 A R R 2 2
TNF-a . IL-6 \MDA 7K i Z F#A , SOD /K- it 2 7
(P<<0.05) . 5 ) ik £ BEREORAT LA, 5 7] dk 25 Bf 7L
B +HMGB1 & 2 ik 20 K BUEE AR 20 21 v TNF-o IL-6,
MDA /K2 i 2 7+ (P<<0.05) , SOD 7K - ik 25 A%
(P<0.05), 45932,
R2 BAKXRBERALSH TNF-o IL-6 MDA SOD 7k

FEbE (xts)
il n TNF-o/(ngg) IL-6/(ngly) MDA/(pmolig) SOD/(Umg)
fFA4 7766151004 21454370 1012411527 42584605
i 73641953007 1619241964 2170652364 17124214
Gl enEat el 7350430080 94051158 1657319050 28.70+4.09°
il gL T 9T07£1305%  3260+483% 1459% 14.13% 3604524
HMGBI #5540 5 4515254216 2007923120 2634712641 9531105

FREHEHAHMOBIERRAL 7 21903224580 71929350 148.04£20.79° 20554357

a: GIEFARYLILE, P<0.05;b: SHIMAL LA, P<0.05;c: S1EH]
AR R EERAL HAL , P<<0.05;d: 51 R R a5 RN AT A, P<<0.05,
34 HHAKXRERAEAL D HMGB1 . RAGE mRNA Ri%
bb3g

ST i, BRI KRB IR 2 2 HMGBL

RAGE mRNA 235 /K F- 34 i 3 JF 5 (P<<0.05) ; S5 A Y
E4 5 A (1SN =10 [ i 1 el E
HMGB1 ,RAGE mRNA ik /K- 8 & [ IL , HMGB1
1 F R A B 440 HMGB1 . RAGE mRNA ik
P15 T (P<<0.05) 5 S IG5 i 25 B F A e g, vl
5 B RO A R BB R 41 21 HMGB1 . RAGE mRNA
FEIRIKF 14 B A (P<<0.05) 5 5 8 #4265 BF Hhs 2
Fedst, B 2 B B+ HMGB 1 i ik 41 KRB iR 41 21
F HMGB1,RAGE mRNA % ik 7K -1 g 2 T & (P<
0.05), ZEARWAES3,
xR3 HAXRERALH HMGBl . RAGE mRNA &

EKFEEB (x +5)
413 n HMGBI mRNA RAGE mRNA
[BFA4 7 1.00£0.07 1004005
fAg] 7 3811048 3614042
{iSlesu 1l 7 2984035 2954033
el Radt el 7 1734024 1.93£025"
HMGBI %544 5 4694053 4574049"
BRI R HMGBI M k4 7 2424041 2594033

a: HEFARAE, P<0.05;b: SHEAIL] LEE, P<0.05;c: SLH
s BERIRA LR, P<<0.05;d: 5 3l 45 BF R4 LA, P<<0.05,
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35 HAAXRERAL S HMGBL . RAGE EB Ri%
A%

S5RFARL i, BRI KRB IR L2 H HMGBI
RAGE i [ #357K -3 i 35 7155 (P<<0.05) ; SEAIA] L
B IK rm R)  ah R E R RRUBE R 4 20 HMGBL
RAGE & [ #R k7K 34 I 2 FEAIK, HMGB1 i Rk 41 K
BRLUE i £ 41 vh HMGB1 . RAGE %5 [ 2635 7K - i 2 7
1 (P<<0.05) ; SIG5  25 BF s 4 HL 3¢, o 77 i 3 1 B
B 25 K BB R 20 20 h HMGB1 \RAGE % [ #3A /K -1
BRI (P<<0.05) ;5 1 7 B 25 B omdi g b, e 77 i
T EARHHMGB 1 i 3k 41 K BB AR 241 21 HMGBL |
RAGE & F1 3Rk K34 i 2 T 55 (P<<0.05) o 455 L[]
2fFE A4,

v —— — D a—
RAGE -“* 43kDa

aror WD D S SIS S S 5 <0:
1 Il 1 v \4 Vi
T AT ARYL ARG ; T AT ik 25 BB 5 IV - 250k 25 B
FRA s V - HMGBLid ik 4l 5 VI - 55 551 12 25 B SR +HMGB i %3k
4.
E2 &AKXREEREALST HMGBL I RAGE EERIE
B E ik

R4 BAKXRERHEL S HMGB1 . RAGE EH K%

KELB (x£5)

piti] n HMGBI/GAPDH RAGE/GAPDH
BFAL 7 026+0.05 021£0.03
fiA] 7 142+019° 1334015
[iSlest 1wl 7 091£0.17° 097+0.12°
[ehilERiedt el 7 051008 053£0.10%
HMGBI i #5440 5 1984025 221£029°
FRLE R R R +HMGB g #5k 4 7 08040.13° 094+0.14

a: G T AL LA, P<0.05;b: SHIAIL LA, P<0.05;c: 5K
s BERRA LR, P<<0.05;d: 5 /R 7l 45 RF R LA, P<<0.05,
4 it
SAP [ RFIE 2 J IR A4 B RE DL S AR B
W, TESAP R, A KA E U ReREE I A
Uk IR GY s E SAP BEHA I 2> Hh B0 R AR 4 SR AT L) R i
TR S| & I A S B E , X R AT 25
PR, IfLE H AMS \LPS 7K (1 T 5 A2 SAP 1 HL A I PR
SR, FIVEN SAP FiS bt . AL N o2 BUB IR AR
TN A R AE 1) E B AR 22—, T A A b B nT D ek
SAP 11 48 1k N 3%, BRI AR 4% X7 1 2 8™, MDA Fll
SOD S Ml 1y S8 AL bR &4, AT Tl SAP Ak
N IR S ACHIF5Y 25 S R, B A R R I i P
AMS LPS /K F-FIRAR 2L TNF-au . IL-6 MDA 7KF-
BB TFARA B E T, SOD /KPR T AR 4H B 35 A%,
LT L 2 R P e R ) S5 Y SO A TR AE S A8 i 2
LR, 3k e W] SAP K BB UG il 2y . SR L
B AR R s B R R BRI o AMS (LPS K- F
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i B 20 23 v TNF-au, IL-6 . MDA 7K V-1 i 3 ik, SOD
T34 5 2 T IRAR 2 S B A5 2 ik R IE 7, 414
WU LA K 9 40 200 M iy 2> , Herp DA s 7)o 2 B k)
HGEE TN o PR 35 B FEA T LAJSAE SAP i &
W ARAE AN I LA BB 47 , BATIRYT SAP I 1 .

HMGBI1 j&—Fi it o TN B2 T, 5
5 — RGN EE G F B s PR I P
P40 55, L BR T M e N = AN BT LR T ARORE i
N ARG I, HMGBL 2 B B 20 i 4 , % Jim i i
RAGE %52 (Rig 18, 51 & %5 . W98 & B, HMGBL/
RAGE 15 %5 i % 0] L4 3K 35 2 Fh 5 5 19 & 5 81105
HMGB1 5 RAGE %5 & J5 7] DL i 635 TNF-a  IL-6 55 %
iE T, 2 ARAE o AR 0 EE A N T L H A RH W
HMGB1/RAGE {5 53 #% 2 1 #i 9 i S 07 Y —Ff S
AT 5T 45 T b s, B R 2 KRB R 4H 210 HMGBL
RAGE mRNA K H 3 [ Rk KF 3R F AR 4H B E T
1o AR A A1 | e R e B R A R U AR 2 41
T HMGB1,RAGE mRNA K H 8 [ %k K 71 I 5 F%
5%, FL A 300 o 2 R ms A B AR AR B f . AR 9E 245
S5 SCHR[6]HE 5 SR AR L . X FE7R £ B 08 AT BRI
HMGBI1/RAGE {5738 BEHE . A 7k — 2P Bk 45 R
Bl AT Fi 38 451 410 ) HMGB1/RAGE {5 538 J& 80T Sfe ok 4%
SAP K A AR5 105 , AHF5E F)F HMGBL o %35 1t
25 7 B 25 PR R HRAL PR A SAP KB, & L HMGBI 1 %
K A U555 Ve A 2 B RN SAP A R IR A5 47 1 i 3
YERT, R, Bt 26 1k HMGBL 1] i 8 SAP K LAY i
BRI o LA g5 e B T 25 B B 66 vT 8 o 1
HMGB1/RAGE {57538 HIE K 235 SAP K BT R
13, B A SAP A FRUBRAR 2 A S5 o7 A8 Ab I K-

Zr iRt BE A AT BE A o #1) il HMGB1/RAGE
{7 538 [ SR 2035 SAP KRR R AR5 403 , D B R 2L 4L 1Y)
PAE N AACR . (HPE KR SAP 15 5 18 K 4%

Z , ti B R BRRE TR R R AN 58 2 SR )T SAP A 1
JREEE
S5 3k
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