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[ E] B8 BEET I E S0 il i B AR /0 B R A K R I A8 A s 2 e, I I B LA FH AL .
H¥E . PEH32 Hd R C57BL/6 /N, i A Lewis i 5 7% A8 98 /N BURE L . 5 /0N BUBE BL 20 o 5 700 21
(0.9% G bsn) . R A E 4] (25 mg-kg ' FUE ) @i AU SRR (50 mg-kg ' 1 3¢
i) FIPHAPEXT PR ZH (60 mg kg™ "FAWEBENG ), FE4H 8 H . Fri &4/ R HDRE IR B s R, A
25 20 /N RN R 1 BRI 6 25, SR FH R IOG e W BRI . (ELISA) A8 I 4% 4 /N BRI 3 v 1 4 i A 22 2
(IL-2) . y F#ZE (INF-y) HBEIRIEHA T o (TNF-a) K, 5054l 204027 w16 0 4% 41 /)8 B oeg 41
AUp M E N AR EF (VEGEF) EAHFERHFHIFTEMME®E (MVD) & VEGF & A #IK T4,
Western blotting i 46 Il £ 20 /N BUMEE 4 U h A K 7~ kB (NF-kB) FIERESE 5 K F 1o (HIF-1a) HEHE
KKV G55 SRR LR, AR R ) 1 SRR A B PR X B2 /N BRURS AR T R A R (P<C0. 05) 5
SRR i A e, AR e S R R B e AR A BRURS AR R IR (P<C0.05), #I9E
RITHE (P<<0.05); il (A m el e, BT R AL/ BUBS A i B4 IS (P<<0. 05), 411
FThE (P<<0.05). SHEAVZL b, IR = 300 it 1 e S e 20 B o A ol SR 20 /0N B ML O i 250 0 g e i 43034
Fhim (P<0.05); S%H i SR L, o 700t 11 e S5 i 2EL R B P xR 20 /) B s 280 2% B i 4
BT (P<<0.05); 5 @R i S0k Al b, BE ok BB AL /0 RN I 38 250 i i 95 204 T (P<<
0.05). ELISA W, SRIAIAL A, ARRN & 50 i o J 32 0 2 R BE o AL /DS Bl v o TL-2, INF-y
TNF-a K F¥THE (P<<0.05); S5AR5 0 (S0 d] b, 8 700 1 Jet S5 B 4 R BE 24 e B2 /0N B v
HIL-2, INF-y fl TNF-a /K F3 T4 (P<<0.05); 5 & 750 1w S dl e, BA P XS B4 /)y B 385
IL-2, INF-y Ml TNF-a/K P35 R (P<<0.05). SHERIA A, AR R & s S22 S BH M iR 4
ANEREE L2 MVD FEAIE (P<20.05) 5 S5 & (A i 24 Fu e, o 7900 o 14 i 32 i 20 R 42 S AL/
B HZIMVD BEAR (P<<0.05) 5 5 a1 SE 0 4 b, PR X BEZH /)N UM 8 20 40 MIVD B
ik (P<<0.05). SEAIAL L H, AR 50 A 1 e S 2 K FE M e B2/ BRI 20 21 e VEGE R &6
S SRR P SR LR, R SR A AN BH X B AL B R 41 2 VEGE B R A
HIRA 5 E AR g, B EXT BN B 414U VEGF S (R ik kb BRIk
R SEAR AL R A R e 4 A B X PR LN UM L2 VEGE B R BRI LR E R A S
P28 (P<C0.05), Western blotting i, SHIAIZ HuAe, RN & 750 2 1 e SR m 28 K PR xof B /0N A
Ji 204U NF-kB Fll HIF-1a 8 1128 35 K EFEAE (P<<0.05); SR H) & (1 o4l b, i # &  JE 3g
5 ZEL 1T E %o B 2 /)N B R 28 41 v NF kB Fil HIF - 1o 85 11 3635 7K B FRAR (P<<0.05) ;5 5/ 7 (i 32
ZH A, BHPE T R ZH /N BRI 98 4H 2 v NF-kB Fl HIF-1a & 1 2235 K AL (P<<0.05) ., &5 AJEsE
il B A% 410 ) Lewis il 8 B8 AR IR /I BUMORE A 202 K DR G e 4 B R 00 o) B g ol 785 A 8, T R i I g
NF «B/HIF-1a {5 53 # F1 T 8 NF-kB K HIF-1a 45 4 3 35K F LRI E -
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Inhibitory effect of leucovorin on growth and angiogenesis of
subcutaneous transplanted tumors in mouse lung cancer cells
and its mechanism

JIN Xuejun', LU Chuyuan®
(1. Center for Molecular Drug Research, Yanbian University, Yanji 133002, China;2. Department of
Dentistry,, School of Medical Sciences, Yanbian University, Yanji 133002, China)

ABSTRACT Objective: To discuss the effects of leucovorin on tumor growth and angiogenesis in the mice
with lung cancer transplantation tumor, and to elucidate its mechanism. Methods: Thirty-two healthy
C57BL/6 mice were selected to prepare the Lewis lung cancer transplantation tumor models. The mice

were randomly divided into model group (0.9% NaCl) , low dose of leucovrin group (25 mg-kg '

1 1

leucovrin) , high dose of leucovrin group (50 mg-kg™ " leucovrin) and positive control group (60 mg-kg™
cyclophosphamide) , and there were 8 mice in each group. The levels of interleukin-2 (11.-2) , interferon-y
(INF-v) and tumor necrosis factor-a (TNF-a) in serum of the mice in various groups were detected by
enzyme linked immunosorbent assay (ELISA) method; the expression of vascular endothelial growth factor
(VEGF) in tumor tissue of the mice in various groups were detected by immunohistochemistry, and the
microvascular density (MVD) and VEGF protein expression scores were calculated ; the expression levels
of nuclear factor-kB (NF-kB) and hypoxia inducible factor-la (HIF-la) in tumor tissue of the mice in
various groups were detected by Western blotting method. Results: Compared with model group, the
transplantation tumor masses of the mice in low and high doses of leucovorin groups and positive control
group were decreased (P<C0.05) ; compared with low dose of leucovorin group, the transplantation tumor
masses of the mice in high dose of leucovorin group and positive control group were decreased (P<Z0.05),
and the tumor inhibitory rates were increased (P<C0.05); compared with high dose of leucovorin group,
the transplantation tumor mass of the mice in positive control group was decreased (P<Z0.05), and the
tumor inhibitory rate was increased (P<C0.05). Compared with model group, the spleen indexes and
thymus indexes of the mice in low and high doses of leucovorin groups and positive control group were
increased (P<C0.05); compared with low dose of leucovorin group, the spleen indexes and thymus
indexes of the mice in high dose of leucovorin group and positive control group were increased (P<Z0.05) ;
compared with high dose of leucovorin group, the spleen index and thymus index of the mice in positive
control group were increased (P<C0.05). The ELISA method results showed that compared with model
group, the levels of 11.-2, INF-y and TNF-a in serum of the mice in low and high doses of leucovorin
groups and positive control group were increased (P<C0. 05); compared with low dose of leucovorin group,
the levels of IL-2, INF-y and TNF-« in serum of the mice in high dose of leucovorin group and positive
control group were increased (P<C0.05) ; compared with high dose of leucovorin group, the levels of T1.-2,
INF-y and TNF-« in serum of the mice in positive control group were increased (P<C0.05). Compared
with model group, the MVD in tumor tissue of the mice in low and high dose of leucovorin groups and
positive control group was decreased (P<<0.05) ; compared with low dose of leucovorin group, the MVD
in tumor tissue of the mice in high dose of leucovorin group and positive control group was decreased (P<C
0.05) ; compared with high dose of leucovorin group, the MVD in tumor tissue of the mice in positive

control group was decreased (P<C0.05). Compared with model group, the expression amounts of VEGF
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protein in tumor tissue of the mice in low and high dose of leucovorin groups and positive control group were
decreased; compared with low dose of leucovorin group, the expression amounts of VEGF protein in tumor
tissue of the mice in high dose of leucovorin group and positive control group were decreased; compared
with high dose of leucovorin group, the expression amount of VEGF protein in tumor tissue of the mice in
positive control group was decreased. The differences in VEGF protein expression scores between model
group, low dose of leucovorin group, high dose of leucovorin group and positive control group were
statistically significant (P<C0.05). Compared with model group, the expression levels of NF-kB and HIF-
la in tumor tissue of the mice in low and high doses of leucovorin groups and positive control group were
decreased (P<C0.05) ; compared with low dose of leucovorin group, the expression levels of NF-kB and
HIF-la in tumor tissue of the mice in high dose of leucovorin group and positive control group were
decreased (P<C0.05); compared with high dose of leucovorin group, the expression levels of NF-kB and
HIF-la in tumor tissue of the mice in positive control group were decreased (P<C0.05).
Conclusion: Leucolorin can inhibit the tumor growth, protect the immune organs and suppress the tumor
angiogenesis in the Lewis lung cancer transplantation tumor mice, and may exert the therapeutic effect by
targeting NF-kB/HIF-1a signaling pathway and down-regulating the expression levels of NF-kB and
HIF-1a proteins.

KEYWORDS Leucovorin; Nuclear factor-kB; Hypoxia inducible factor-la; Lung cancer transplantation

tumor; Angiogenesis
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1.1 By @mie. b L2 XNFNE R
THI Y C5TBL/6 /MR 32 L, MM, 6~8 A,
R 18~22 g, W H AU 1 U5 5550 sh ) B A R
O, ARV RTEYS . SCXK (#7) 2019-0004,
Lewis fili B 95 40 i 0 17 v 6Bk 27 Be 48 Jfd 58 06 ool o
HE S (45 150706, 268 =>98%) W A M #B
e E 7 A ) R A BR A R . BB N A SE
Sigma-Aldrich A7), Z R W EEW A U ZE 4R A Y)
PHEABRA A, I 50 W B 2 (enzyme-linked

immunosorbent assay, ELISA) 5| & W A VL7 3
WAEYRHEABRAR, SPIkF &l At b 4
WA ARG R AR, DAB B 05 & 95 A K
Yoty [ R FE L R AE Y RHE A RA A L iEbR R
R A P2 3 Bk i A BRA R, 101-1AB AUME R &
WA A AL R R K S A R A A, B0l A
IR ARG R NG E i SN TN I N O Y R [ =
oA, RO R R 4 W A ¥k E VILBER BIO
IMAGING A,

1.2 SRsHhHesE SEf%H  IE Lewis il If
TR, AR E E 6X10° mL', A
AN BT IO A B T S A M B 0. 2 mL, EEST R
TR A N R AL, S 8~10d, AT fi 85 5] fib
W, M EAEA N 2~3 mm, AR R KN 100% . B
32 HLC57BL/6 /)N il 4% B 7 R L FEAIL 4 W B AU 2
IR0 Bt 1 S B L e AR e e S 2 R B P xR
4, BASH., BHE10dJ5FA2y, BRI/ RUE K
40,200 mL 0. 9% S AEN, K7 & 1 32 0k 4
A R R SR A /N BUE B T ST 0.125 mL
(25mg-kg ") H10.250mL (50 mg-kg ") 1 JH 3 5k,
PR XS BRZH /N B J 0 S 0. 300 mIL (60 mg-kg ™)
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1.3 #KEXACABHEBRENF AW BE
AN MR AR R, IS AN R
Fo Mg = (BRI /N UM IE A 20 B e — 45
25l /N R A Y i) /R AL A /N BRI 4
ZIF B it X 100% .

1.4 #HAEZANEABBERBEAMRER HEL
21 /N B IE AL LR R R 20 20, T 0A A% 4/ BRI F
O B AE B, EHE B =M ERT & (mg) /7R
e (g); MRIEE =R EE (ng) //NEUE
FiE (g)o

1.5 RAELISA&AR ZE DR i+ amen
% 2 (interleukin-2, IL-2) | y -F # % (interferon- vy,
INF-v)#= Bt 5 3% 5% B -F a(tumor necrosis factor-a,
TNF-o) K-F /N EUALSE 5 BRBIE RO, A7 % 2 Tt
BEF LA T, =R ERE 30 min, B WA W
EREOMT, BREEELEY, 3000g EL
15 mine B FE W, >R H ELISA %A i 4% 41 /) B
ML H TL-2 . INF-y fll TNF-a 7K,

1.6 ZARBRLFEANZANRFBAR T 0
£ A K % ¥ B F (vascular endothelial growth
factor, VEGF) & 9 A 2 H A A & o & F &
(microvessel density, MVD) 10% £ & H [ [& &
ANERIMRE 2R, AU i, S 2k A e (o i iR
SP IR & AE U W k4T . VEGF & 1 F%E & ik
Sy i JeE 20 T v 240 K SR 2 B R L ) PR PR ) o A
i . R Bresalier Y & i iR & 4 /NR VEGF &
FIATE 1 g AR TS 0 AR,
Lo ik ta, 25y iRt ta, 34 histeta; [
HMAECT 7 02 A FHPEA M E<<520, 143 FBHME
MR >5% H<<25%, 243 PH k40 il %> 25%
H<50%, 373 WBHYEAME>51% H<75%, 47
N BHPEAN A >75% . VEGF 2 A A PF4r =41
PR W + B EOE 7. VEGF &R IX
o 0~14rK (=), 2~34rHh (+), 4~54+K
(H), 6~74 R (Ht). KH Weidner ¥ 1+ 5 4 41
/N BRI RO A B, FERAEBT (<X40) Rk
WO A Y] R b il 48 B 2 19 34 KB, IR AE
BB (X400) FIFEC S Hoh g CD34 Bk g
TR B IS 1Y) P B A P R A B A 141 L 5 4R
PO 4 40 5, BRI —ASfam 4, RL 3/ 9LEF T Rl
ERCFHEAAEMVD,

1.7 Western blotting S 42 &- 48/ A AP B AR+
# B F kB(nuclear factor-kB, NF-kB) # & &5 5 B
F la(hypoxia inducible factor-la, HIF-1a) & & &
B B A/NRBE AL, WY RIPA 242
WA EEN, BCAEREEEN, 95°CEH 5 min
bk, 10% SDS-PAGE 4%, %% % PVDF fi%,
5% WA Wi = W EH AL 1 h, A —%T NF-kB
(1:500), HIF-1a (1:500) FiB-actin (1: 2500),
4°CHWEE R, TBST WWBER 3K, WA
(1:3000), EEME2h, TBSTHEWBERE 3K,
ECL &5, KJH Image J {431 8 1 4571 KA,
Pl B-actin yINZ, IR HMEAREKE, HWE
FI R A K= H B B &0 KB/ NS A &0
TR PEAH

1.8 %t %44 KM SPSS 22. 04 i 4k F k47
GeiteE o, A /NS AEIE B . R R L R
fe ¥, MORRFE % . ImvE H IL-2. INF-y fl TNF-a7K
F M4 2t MVD., VEGF # 1 3% 15 31 40 f1
NF-kB & HIF-1o £ F & 35 KV 355 G & 50 A
Dhaots R, 241 IRRE AR #800  BoR BN K O
ZEOr N, AL TRDRE A 35 B0 P EE R I ST RE AR 2 K
5. PhP<0.05AZESfAGIT¥E X,

2 5 R

2.1 BHANRBHEBREFWER HEMAHALL
B, ARORT G AR B e S e 2 S PR o BN BRURS A
S R Y08/ (P<<0.05) o 5% & F i 3 6 4
LA, e 70 a1 e S B 4 R BE 1 ) BE 2 /DN BRURS AR
BB/ (P<<0.05), RS (P<<0.05),
55 0 SRR A, BH X R N BB A R
B N (P<<0.05), R IbE (P<<0.05) .
k1,

F1 FHNFBEEFREMER
Tab. 1 Weights and tumor inhibitory rates of transplanted

tumors of mice in various groups (n=8,x=+s)

Transplant Tumor ~ Tumor inhibition

Group weight (m/g) rate(/ %)
Model 2.58£0.15 —

Low dose of leucovorin 2.21+0.10° 14.3444.73
High dose of leucovorin 1.9840.08“ 23.26+3.25%
Positive control 1.764+0.054% 31.78+2.874%

“—":No data. "P<C0.05 vs model group; “P<<0.05 vs low dose

of leucovorin group; "P<20.05 vs high dose of leucovorin group.
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2.2 BHEIRMEREAMEES SEAALL
B, AR R 7 1R S 2L S B o R /D B
16 B i R 48 B TR (P<<0.05) . SRR &= A
JESCOR A Lo A, 155 500 1 1 R S B A0 BH A X BR 2H /N
Rl VAL U 95 K M i AR 4 B T (P<<0.05) . 5
FU B A SRR b, PH I X B 40 BRI 4 KR
W BRI B TR (P<<0.05)., W2,
2.3 B R fik F IL-2. INF-y fo TNF-o K F
SRR LR, ORI R S e 4L & B
X B /N BT P TL-2 . INF-y Al TNF-a 7K - 35
T (P<<0.05) . SR & A8 il ik, &
) SR B2 RN BE PR 6 B 4H s BRI YE P TL-2,
INF-y fl TNF-a 7K F- ¥ F 5 (P<<0.05) . 5 & 7

R2 A LH/N UM S BRI AR
Tab. 2 Spleen indexes and thymus indexes of mice in

various groups [(n=8,r+s,w,/(mg-g")]

Group Spleen index Thymus index
Model 4.2440.18 1.7240.23
Low dose of leucovorin 4.68+0.25 2.13+0.25"
High dose of leucovorin 5.1240.31"% 2.6140.29"
Positive control 5.66+£0.3377  3.2240.31°%

"P<C0.05 ws model group; “P<<0.05 vs low dose of leucovorin
group; “"P<C0. 05 vs high dose of leucovorin group.

SR LR,
INF-y #l TNF-a K ¥ TH  (P<<0.05).

BE A o 1 2 /0N B 9 AR T-2
JI_LI‘% 30

£3  KH/NRIME P IL-2. INF-y 1 TNF-a 7K ¥

Tab. 3 Levels of IL-2, INF-y, and TNF-a in serum of mice in various groups

[n=8,x=Fs, p,/(ng-L7")]

Group 1L-2

INF-y TNF-a

Model 14.56+0.33
15.53+0.51"
16.08+0.53"
16.924+0.61"""

Low dose of leucovorin
High dose of leucovorin

Positive control

152.33+2.65 69.53+2.16
158.4343.03" 75.58+2.62"

163.12+3.58"% 79.64+3.08"
168.024+3.774* 83.57+3.367

"P<C0.05 vs model group; “P<20.05 s low dose of leucovorin group; *P<C0.05 vs high dose of leucovorin group.

2.4 BMDRAMBAKMVD SHEAL LK, K
A 79 S e S 4 R PH M o B 2 0N R R A 21
MVD FEAR (P<C0.05) . S AR5 & (1) Sk 4l 1
5, R AR F R S R ZE R A T R 4 /) R e o 4 4

VnE AT YA,
| '4"<¢}7i/’{ ’

MVD &K (P<<0.05) ., 5 & # & AW
B, BHAMEXT BE 2 /N B R ZH 41 MVD R IR (P<<
0.05), WK 1HZ£4,
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A': Model group; B: Low dose of leucovorin group; C: High dose of leucovorin group; D: Positive control group.

B S R s R IR 2 /D Ui 98 2 Ul 8 (< 40)

Fig. 1 Microvessel of tumor tissue of mice in various groups detected by immunohistochemistry (< 40)

2.5 BANEMNBUEEYT VEGFEGRAF A
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e 5 Bk 2 K% B P4 X BE 2 /DS BRI e 41 21 h VEGE
FEEERB D, S50 E AR R, &
A S0 2 A BH P X R 40N BB R 41 40 VEGF
BERR D> 5 R R SRR AL e, B

X B2 /N BRI R 2 40 b VEGE & 1 3R 8 2l b
RERVZH | AR U SRR A | R R SR R A A
BH 1 % 82 /0N BRUT 988 2 21 VEGE 8 F £ 35 PF )t
BESAEGH#FEY (P<0.05), WE2fM%ES,
2.6 AmDRAMBEL P NF-kBAHIF-la &8 %
HARFE SEEAIA A, AR R SRR A
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#4 FANPEMBEBARAMVD

Tab. 4 MVD of tumor tissue of mice in various groups

(n=8,x=+s)
Group MVD
Model 20.564+2.15
Low dose of leucovorin 17.38+1.86"
High dose of leucovorin 13.69+1.55"

Positive control 10.2341.21"4*

'P<<0.05 ws model group; “P<C0.05 wvs low dose of leucovorin
group; “P<C0.05 ws high dose of leucovorin group.

[H P %5 B 2H /0 B8 g 4 80 NF-kB Fl HIF -1 2 H
S0 70 2 1 2 e 4

FEKFFEAL (P<<0.05),

S B ZEL AT BE A 6T R 2 /) Bl e 8 2
KRR (P<

Fbe, mla
20 1 NF-kB 1 HIF-1a 8 [ % &

0.05). SEflm A i, BHEXT B4/
SR 933 21 48 NF-kB Fil HIF -1a 8 B 38 3% 7K A
(P<<0.05), WK 3F15%6,
3 3 i

i 96 2 A5 UL A R 22—, T AR SR B
Pl PN il 988 1) % 9 SR RIAE T R B AR Th i, 28 AR gt
B R A& i ok BOR M . HAT, F WA HUT .

AI7 A o3 5§ )6 T 55 7 15 B RE A8 RO A S8
15, (HEEPEFIA RN 2, Dt & A 2806 77 il
88 14 25 AL M L AT S R B S

i

' l&“’ ""‘o.

aQ

A': Model group; B: Low dose of leucovorin group; C: High dose of leucovorin group; D: Positive control group.

B2 KADMBMEAR VEGFEHRBIFR (REALERA, X400)

Fig. 2 Expressions of VEGF protein of tumor tissue of mice in various groups(Immunohistochemistry, X 400)

5 FHPMFRMBEBHL P VEGF EAREIFS
Tab. 5 Scores of expression of VEGF protein in tumor

tissue of mice in various groups (n=8)

Group — + +H i
Model 0 0 1 7
Low dose of leucovorin 0 2 2 4
High dose of leucovorin 1 3 2 2
Positive control 2 5 1 0
F 17.764

P 0.038

I S 8 SRR 1 S R, R
T AENZ L FISR RS IR, HE SR R 25
T P 10 T A ROy 2 R A ARG W v Y A e
F, WEEZEN . R SRLIe . ARG )N BE R
WA . Hoh B E SRR YT E . R
38 40 2L DR i 25 22 bl i v e e A [ (9 BIL AR & 4 BT
RV, BB i RACR

WEFE R 1 SR S R A R e
PR, SR T LA e A e e, HLE
JiE SRR T A4 Sy A1 50035 T A /D AR e R P T

P e B T 15 2 R 5 b e M ) 9 T A K )
I AR R BN ARG E R A E S A
A A Lewis il i B i 95 /)N BRUBS AR & R 1Y 1
FH L R FE R o ks ELAR R TR . $EOR AUE SR
g vT LA ) Lewis i i) & e, HLAT — 2 48 1
FH L 52 20550 22 48 1

UEAERE, e 7R G0 AE R U 1% R i 0 i v
M ZE g E AL M AR,
T2 200 G SRR S e i rpny, Hrh A R R
o M S WA B, A R e R R R R RAE A .
ik 2 R g R R, LA R T B s i AR
=& Tk Aotk . a7 i, Mgl 2L
T 3k 23 0 M R R T T MR A Y A BE A 4
R AN BRI R I R BT e L R
B OB, B s U SR AT LR B Lewis Jifi i /)
R S e 25 B o WLAAR e i3 G 93 o o7 5 2 22 A bk 1)
M2, 20 6 D T 200 i A R ) R ke
HEEAEM, ©F M AR HE T T EE S &R
JF 9% TL-2, INF-y fl TNF-o ¥ B A 732 0% 1
Hr IL-2. INF-y A BIPE TR 40 M 1 (helper
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Lane 1: Model group; Lane 2: Low dose of leucovorin group;
Lane 3: High dose of leucovorin group; Lane 4: Positive
control group.

B3 &4H/NRME AR NF-«BH HIF-1a 5 B 3%
Rk
Fig. 3 Electrophoregram of NF- kB and HIF-la

proteins in tumor tissue of mice in various groups

#6 £H/NFMBALH NF-«B# HIF-1a 2 AR KK F
Tab. 6 Expression levels of NF-kB and HIF-1a proteins in

tumor tissue of mice in various groups (n=8,r=+s)
Group NF-kB HIF-1a
Model 0.68+0.10 0.50+0.05
Low dose of leucovorin 0.46+0.06" 0.31+0.03"
High dose of leucovorin 0.2840.03* 0.1840.02"~
Positive control 0.1240.01"*"  0.10£0.01"%

"P<C0.05 ws model group; “P<C0.05 vs low dose of leucovorin

group; "P<C0.05 vs high dose of leucovorin group.

T-lymphocytes 1, Thl) Zrilh, GEGEHIEL T k44
JfL 3 A R O SR LR, BAYUREE . b
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