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RS MR =R YUIRE 5 B FLER L K Notch 1 i@ 2%
FEZIT AR Z I3

WRH, W, T8I, FRRik, TZHF, i
(EHERA¥E —WEER BA, W &4 541001)

WE : BH 3R M & b B BT ABRIUIB A 2F 4 20 I (HSFs ) b 8% A 202 09 IR 424 R, SH A1
B R -5 A UAL(LIM) R RAL R 048 2 38 18 “BEBE A — SUBR AU —Notch 1”8 338 52 IR R 9 L] . ik FF
HSFs 5~ A VAT 440 % BT R0 B BALA 20 B R+ 5 B F 20 BB A2-DG 2, K CCK—8 kA R B ik
JE(10~5 000 nmol/L) B % fn ¥ 2 *F e 3§ 58 & A 09 %va, ESRBEM T IR E R FR B & s Z A5 B 1
M FUBR A R F , AF R IR E TR . VASRIE R E 34T 24 T30, R 5 A 38 8 3 TR 6 Blhk RS AR Sk B
F BT —1a & Notch1 #9 mRNA £k K-F, KRR LIk A 33 23 B R, AL A AT R8240 LIM 4% LIM+
BdE A28 11 X, LIMZLA LIM+M & s 5 0 R A R MIR—-6.0 D fi iE4r, LIM+IEZ atsimas
4 d v A IR IBANE NSRS B £ 5% (1 pmol/L)15 pl., 54 A5 A n B E R4 K F , @itk
J&JG AR BABVLES IR R TS A 5. SR A Western blotting 44 ] FUJBE 40 % & H3 % 18 4581 &, B4 $LBA 1L (H3K18la) |
Notchl & a—-F &ML & & (a—SMA) #9 F ik . R CCK-8H4M LR 27, £ 10~5 000 nmol/L 3K &
& B P9 A AL HSFs 24 .48 B 72 hJ& , B4 40 JRIG T & H1 3 >05% ., K EM E FI LR B, S s & x4
BF 509 SLER A R LA A AR AT R VE R, £ 1 000 nmol/L A T+ &, $A A 12 h)G, s RAER 20 SLER
A 2 £(3.16 £ 0.04)mmol/gprot, 2% A3 & 40(2.28 +0.03 ) mmol/gprot 7+ % (P <0.05) 51 000 nmol/L %
S ¥k & TG, A a B3R A % £ (2.45 £ 0.05) mmol/gprot, HIF-1a & Notch1 #9 2 B & ik 55 B % T A
(P<0.05). ARA ST, 5 LIMAAL, LIM+M 3 582 205 A6 IR 69 S5 AU B R I2 45 Bk th 38 % 39 % 5 4p
1 (P <0.05) , BR & 59 SOR TR 5%, U 48 22 F FF % 49 H3K18la. Notchl & a—SMA & G &2k B ¥ TR (P <
0.05), Z5i8 M e Fo il gk JUBLKE BE A, R Y SLBR AR R, T HBK18la 1546 , 3 I Notch1 /-5 89 JLRE
PR AT Y 2 L1 WU R 21 4t 2 RLEEAL | AT 3E 22 3R AL R
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A preliminary study of glucagon in delaying myopia progression by
regulating scleral histone lactylation and
the Notchl signaling pathway*
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Abstract: Objective To investigate the regulatory effect of glucagon on glycolytic metabolic

reprogramming in human scleral fibroblasts (HSFs) under hypoxia and to verify, using a guinea pig model of lens-
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induced myopia (LIM), its mechanism of delaying myopia progression through the "glycolysis-lactylation-Notch1"
pathway. Methods HSFs were divided into four groups: normoxic control, hypoxia model, hypoxia + glucagon,
and hypoxia + 2-DG. The effects of different concentrations of glucagon (10 - 5 000 nmol/L) on cell viability were
assessed using the CCK-8 assay. Under hypoxia, a glucagon concentration gradient was established, and lactate
production was measured to determine the optimal intervention concentration. At the optimal concentration,
quantitative real-time polymerase chain reaction was used to determine the mRNA expression levels of hypoxia-
inducible factor-1a (HIF-1a) and Notchl. For the in vivo experiment, 33 three-week-old guinea pigs were randomly
divided into a control group, an LIM group, and an LIM + glucagon group. The right eyes of guinea pigs in the LIM
and LIM + glucagon groups were fitted with -6.0 D lenses. The LIM + glucagon group received an intravitreal
injection of 15 pL of glucagon solution (1 umol/L) into the right eye every 4 days. After 4 weeks of induction,
refraction and axial length were measured, fundus morphology was observed by posterior pole photography, and
Western blotting was used to determine the expression of histone H3 lysine 18 lactylation (H3K18la), Notchl, and a
-smooth muscle actin (a-SMA) in the sclera. Results After treatment with 10 - 5 000 nmol/L glucagon for 24, 48,
and 72 h, cell viability remained > 95% in all groups. The concentration-gradient experiment showed that glucagon
dose-dependently inhibited hypoxia-induced lactate production, with the effect reaching a plateau at 1 000 nmol/L.
After 12 h of hypoxia, lactate production in the hypoxia model group increased to (3.16 + 0.04) mmol/gprot, which
was significantly higher than that in the normoxic control group [(2.28 £ 0.03) mmol/gprot] (P < 0.05). Treatment
with 1 000 nmol/L glucagon reduced the lactate content of hypoxic cells to (2.45 £+ 0.05) mmol/gprot and
simultaneously downregulated HIF-1o and Notchl mRNA expression (P < 0.05). In vivo, compared with the LIM
group, the myopic refractive shift and axial elongation of the right eye were inhibited in the LIM + glucagon group
(P < 0.05), tessellated fundus changes were alleviated, and the elevated levels of H3K18la modification and Notchl
and o-SMA protein expression in the sclera were simultaneously downregulated (P < 0.05). Conclusion Glucagon
inhibits scleral glycolysis, reduces lactate accumulation, downregulates H3K18la modification, and blocks Notch1-
mediated transdifferentiation of scleral fibroblasts into myofibroblasts, thereby delaying myopia progression.

Keywords: myopia; glucagon; glycolysis; histone lactylation; scleral remodeling
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Bl4l H K 160 ~ 200 g, MM A H), W H VL9587 1.2 ZAPASLLR ik
He YR A BR A B[ SE R s W A rE TR 121 W358 & A% n  HSFs B F &

SCXK ( 7)) 2024-0012 5 5% 5 2 4 fift F %7 7T 3E 5
SYXK () 2020-0005]. JF A 2l ¥ 1 % T bk i 55 50
SR, S ok A G IR SRR B AR 12 h
JCHR/2 h BEWEAE . IR AR 22 ~ 27 °C, AT
M RE PR FETE 50% Ao A7 o KB A k& koK, 52
U AGSEAT LR S R 3R . SR T R AR
TR AL 5 IR BHIE S 2 23 56 T s W i FH i A B
It 2R MR R B K 2 5 40 B 2 B & 4t ifE (GLMU-
IACUC-202610010) .
112 e A AR LB B ZF 2 40 i (human
scleral fibroblasts, HSFs) W) )"~ 2 i3 4= ¥ Bl A B
NS
113 %A B I HE = (Glucagon, 4 i >
99% , $7 %5 : HY-P0082) Il [ 5% [& MedChemExpress
I3l 2- B 4 -D- 1 %5 B (2-DG , 41 >98% , 17 5
D109194 ) W [ 1 g BT 57 T A= b B 37 1% 6 A BR 2
H), CCK-8 40 i 3% 58 5 5 1 A 3k ) & (585 .
GK10001) 1 4 24 [ GlpBio Technology 2y ) , L-F 2
K I3 7] & (555 A019-2-1) W [ RS 5t et J A=
TR 58 i A BRZA 7, SYBR Green qPCR Mix it 5
T2 1 EG20117 ) B i % s ik 1 & :EG15133)
VI [N B A YRR A R A, —$E Notchl
Yo BA BT [ LA (45 : 4000000285 ) % Lactic acid—
Histone H3-K18 #5153 [ HT 14 (4L 5 : 3600004415)
B A R AR A IR A E, o= F 1 UL
3 H A (a -SMA) fg & 41 5 50 B b ik (L5 .
23008474 ) . B —Actin % H 4 HL vE B AR (L
23020607) & HRP- 1l 3¢ Bt S F 41 — Bt (4t 5 -
20001529 ) ¥4 [ 7 = J& A= Wy AR A BRA ] .
114 MELHEE ZUBREEFR (B £ 7
A RS, 85 Infinite 200 pro) , 520 2¢ 6 E B PCR
ASCT Bk 1S 356 PR (b ot ) B # AR A R A |, S
ARCHIMED X6], HEE} A/B 48 12 Wil (3% FE 6 K =7
8], BV AVISO) | A AROG RS 52 458 (95 M 7S 7S o
B By A R ), 5 . YZ24) , HR R BEARAL (7
R IREE A B> 7], LS . CLARUS 500) , fb2% &
B AR R G ( Ll RAERI A R A A, 5
Tanon 4600 ) .
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w7

10% i 28 1L 1 B TR v, T 37 °C 5% A Ak
B IR fa v 5 5% o O BOW 40 Mg 2 R T 96 fL Ak, 43
VI B B e LK 2R Y 8 R Ak R B2 43 i R 10
100,1 000 .5 000 nmol/L., AbFH 24 48 K 72 h )5, il
A CCK-8 TAEW B 2 h, i FH i A5 400 52 450 nm
PR AL WO FE AR, DAk 245 4 6T 48 R 3 5 Y 52 )
122 fhikmiE FRARE  RABRES B
PR AMER SRR TR (O W FBE <1% ) o A 2 T o I A 2% )
R T O B, TR B SR AT RAAS [m] v B B v i
W25 40 P HSFs 12 ho WA 20 i 00 e FLIR & &, 43 B
FI 250N 5 FR B 0 LR A Y ST B R R
Ry J 2 S0 1 el T IR

123 i EXFfom AR YE U B O ik 4
B 7 1 000 nmol/L ky f5e 38 T Wik & o ¥4 HSFs 4 1y
IR 440 8 80 A (21% 02, 5537 12 h) | e 40
T (024 B <1% , Ab 38 12 h) | B 48 + 98 v 1M b %
ZH (IMA 1 000 nmol/L JBE & M4 K , B AL FE 12 h) |
B4 +2-DG ZH (1A 1 mmol/L 2-DG 45 g BH 4 % 1R
BE AL 12 h)

124  SLBmbdealze THWEHRE, WELSHN
JH A2V, R AT R AR, DL 4 000 r/min B 0
10 min, B 138 W 4 BECRS 003 79 65 18 B 5 0 A7
LR B0 S0 Ak L 68 R R, AU A Bl T AR W B
WA, F 37 COKE RN 10 min J5 , 5 A 2k
o A AT UL 43 66 BE T E 530 nm P K Ak g
J6EEAA , R BCA 355 2R (R B, X AL R &%
AT — B AR B, DL mmol/gprot i .

125 EHELT TR L HAEMR
PEIUAS 20 40 Jf S RNA JF D0 vie 15 o B % A
TP s, & W cDNA . LA eDNA Mg #5iHi , K ] SYBR
Green % #F A7 S B 5 6 1 R A W4 SO N o L A
% N :Taq SYBR Green qPCR iR ¥ 10 wL, 1E | JZ [f]
147 (10 wmol/L) #% 0.4 WL, cDNA FE i (R 48 13 52 46
R ) , O KA 20 wLe RNLAREN
95 CHAEE S min, 95 CAEME 15 5,60 CiE k30 s,
72 CHEAH 30 s, H 40 MEFR . H B-actin fE AN S
FEA, R A 27249 95 41 5 HIF-1a M Notchl mRNA #H
ek, S A A T AR TR ) R
ARG 51T R L.
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&1 51955 MBI FE 7 58 , FEAS 5L 00 2 250 N &2 i OF 36 0 LIMJIK

A 19751 (53" KEEbp BB . BRI 8 I3 S i A BRE — AR WK IR, BE AL 2
T TCAAGCAGTAGGAATTGGAACAT ” S IEH R R S ARG R, A 4 K RIS

e 1, GCTCCATTCCATICTCTTCACT 2 T ZH K R IR i 3 -6.0 D AR S BT , B H 52 A
TEJA : GGTGAACTGCTCTGAGGAGATC 2 EOF IR I TR S E W O 4 ] 2 IR R

N 1. CGATTGCAGTCOTCCACGTTGA 2 FHAE 23 Vet AR RR IE 3 058 i A (R T 552808 I
 IEHi1:CACCATTGGCAATGAGCGGTTC 2 £35S 1| s e 3
practn JZ [ : AGGTCTTTGCGGATGTCCACGT 2 TFUR 5 265 0 B A 4 JA A, i [a] — 44 Kl 35 7 s =

e BERWUSRBDIR SR, BUE S e D' B G ROl

1.3 KRR E W s ) MR

131  LIMBRRAEREH 5 %E 5 Zhang Z

l

E1 LIMEREEE
132 #HHhayas T EXTHSRMNAGBHE  ARGE AR, HEAZ SDS-PAGE K/ 85
JR B, BEAL A o XF HRZH (LIM 40 B LIM+ B =5 B R ¥ = PVDF . DL 5% BN 05k T2 £ M 1 h,
41,411 2 LIM LR LIM+ i A R 4K R A A $T H3K18la (1:1 000) . Notchl (1:1000) .
AR 35 [ 5 i -6.0 D B EE AN 48 . A a—SMA (1:5 000) } B—actin(1:1 000) flj—4i , 4 C
T4 A, LIM+JE S b E A4 dm ARy BEESHR. K HZ TBST UG , il A HRP FRic (Y

I A P PN B OB AW (1 pmol/L) 15 pL; TYUEE 1 h, LECLAL S RO B A B G . R
LIV ZE D) DA ] 43 2% 3 S 45 et G e 2E BRI F Image J 3453 7 250 KA, LLH I E 5 NS

133 AkFAZNF  SRTLEF2 K4 EOREMELERSAN R L,

RGP SRR . KRARESHAZ N 1.4 JITFETE

M e ARV 3 UK, o 7o o0 R WURR L, 76 S %5 34 B 43 7 2% ] SPSS 26.0 Fil GraphPad Prism 10 47
B b i T AR GRS BB I JE G . WS DL 04% TR THEEERI AR £ AR 2E (xx 9) TR, L
MR N 26 R AT fA S T BRI L 6 A IRCSL R BUHIT 20, P L LSD—1 A6 56 B Tamhane's
fih £ 155 ol R R A R, A IR S Wk O, T2 KR, P<0.05 NZERA SRR .

134 BRABEFULE  SCKE 4K, XS4 K > gm

BR A R P S5, o P T A RS BRAR AL (I R -

1332 ) AT IR AR A, AR MBS 0 R 2 2.1 FES MAEEX) HSFs 185 E S1HI S0

J2 VR R A Al R R A3 A A B I i Bk s TR CCK-8 75K 45 5 7% , 7E 10 ~ 5 000 nmol/L ¥
37 DL 0 | IR IS R AL 1 2 1 T 1) 9 AR R A JE B 43 S Ak B HSFs 24 .48 & 72 h 5, 4% 41 40 il
1.3.5  Western blotting #-  FK BR 2 SR FE I Fif Bk HR TG J134>95% o 4205 2553 M, AN Rk B 20 4% B[]
B, Tk BB ORI 4L A SR P AT SRR AR, 2 RS 2E B L (P >0.05) (I
P S RIPA Z4A8 M HEATARIR A S | B0 5 I B0 3R 2) o 78 Br ek B2 Y 161 9, Ji o I b 25 X HSFs 384
AW . 2 BCARM G EEAWRES, MBS FEHICIHRIER.
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rh E AR R A 536 %
®2 HBEIEEXNHSFsHEERHNZM (%, x+s) IR E R (P <0.05) 54 1 000 nmol/L i i IfiL
o i e — iR TG, B+ S B R 41 HIF-1« . Notchl
0 nmol/L 21 99.99 + 6.40 100.00 +4.68  100.00 +2.27 mRNA ik i BB A B AL T [ (P <0.05) , T F#
10 nmol/1 41 100.00£598  100.00+822  100.00+3.78 WA +2-DCH — ., WK A4,
100 nmol/L 21 100.00 £5.53  100.00 £4.45  100.00 +4.70 k4 BESIEENELE HSFs R R IAM N
1000 nmol/L41  100.00 +9.51 100.00 +5.04  100.00 +4.19
2H 5 HIF-1a mRNA Notchl mRNA
5000nmol/L4]  100.00+9.40  100.00+1.01  100.00 +5.16
HAXT IR 1.00 +0.07 1.08 + 0.56
F{H 0.000 0.000 0.000
7 &=y Ik 1.38 £0.12 5.23+1.08
P{H 1.000 1.000 1.000
TS+ R 2 LA 2R AL 0.85+0.13 2.54+022
22 BBMEERMARAHSF AMEMMBE ~ BF2-od 077011 301038
BEERE Fii 17.919 18.934
P 0.001 0.001

B v IR 25 40 B HSFs12 h )5, 4% 20 40 i 3L IR 4F
W B, &7 20, ERAGITEE L (P<
0.05) . 0 nmol/L ZH (54K 7Y 21 ) % 5 E 0 B2 LR
Al T, BN B4R SR R A 98 5 0 nmol/L
AL, 10002 500 K25 000 nmol/L JB &5 i 4 25 4H 1
LR 2B A 24 F % 5 25 ~ 500 nmol/L 4% ¥ B 2H 2
A R, 2 R TG 2E R X 55 000 nmol/L 4
51 000.2 500 nmol/L 2 By FLIR /E il LA, 22 1Y
TGt E X (P>0.05). #EIt, LA 1000 nmol/L K J5
ST PR, W3,

24 LIMEREREH SHIEER

24 J8-6.0 D EEIAES, LIM 4K BUA R H B
MPERCAS . XFHRZE 5 LIM 4145 4 8 Jm O e | a6
1 AR Al HR R B R HR e b KR R, & T
2T, ZERBA S E X (P<0.05), LIMAL
IR JeEt ' B2 s %o RELAL R B, Rl e ot B 4 3 G
(P<0.05), $#&/R LIM BB 6l i o). Wk 5.

®5 MHRASLIMAFE4BABRRELERRMHKELR

+

#3 HAMMIIBEMRELE  (mmol/gprot, x + ) e
1 AR A | E;ﬁf;f ﬂﬁ%ﬁ@ iigif
AU R 2.28 +0.03 IRl 044038  231+024  7.26+0.03  0.42+0.06
0 nmol/L 2] 3.16 £ 0.04 LIMZ4L -194+031 456+031 752+003  0.75+0.07
25 nmol/L 4 3.62+0.12 Fit 37.57 129.60 114.08 51.05
50 nmol/L 4 3224005 Pt 0.000 0.000 0.000 0.000
100 nmol/L 2 338021
250 nmol/L 411 3.26+0.10 25 EEMERELIMBERRELERRM#MEKEY
500 nmol/L 21 3.04%0.12 FERA
1 000 nmol/L 41 245005 B A A S S THSC o i 5, & 45 4 4
2500 nmol/1 4L 267=0.1 Je O BE e 6 B B ) AR Ak L IR R R R R A v
3 000 nmolL L 2092002 KAt LR, 207 2250 07, 22 A SEi 5 L (P <
Z: :)5022 0.05) . LIM 41 47 R JE D6 ¥ 2y (~1.98 +0.51) D, B4

2.3 FEEmiE=IT HIF-1a 1 Notch1 EE R
WHIER

% 2H HIF-1a . Notchl mRNA AH %) & ik & H 4%,
ZJ7 M, ZRIWA G E X (P<0.05) ., Bt
48 1580 2 HIF-10o . Notchl mRNA H % 26 35 & 8 %

K JE R (7.50 £0.07) mm, &8 X} 84 59T 201 ek 22

(P <0.05) 5 LIM-+Jif = I8 22 41 45 R JE D (0.32 +

0.78)D, IR K B 4 (7.23 £ 0.11) mm , #¢ LIM 20 ik 3%

(P<0.05). W6,

2.6 BrS MAEERXRIKFEFERT MBS
HIR JEC I F 308 HEAR ok s, %) B A 400 ) AR, £



WA, SF B IR SRR PUBZH 8 1 FLRR Ak X Noteh 158 BT AL IR B

#5211
%6 FIARKRBEABRBELERRMKELE (rxs)
JEYGEE ) BRI, MR
20 51 JEGEE/D = o
Y /D mm K3/mm
X IR 2H 0.16+0.85 2.11+0.32 7.28+0.04 0.42=0.01
LIM#H -1.98+£0.51 461056 7.50+0.07 0.73+0.03
LIM+B s
032+0.78 225+049 723+0.11 041004
I HER A
FiE 34.48 98.93 39.05 419.21
PiE 0.000 0.000 0.000 0.000

RIZ AT AR LS8 L5 35 DL 5 LIM 21 RIS &2
PR MY SO AR, 00 B (5 28 1 B 2 DR AR BR
Pk 2 i A g P B VK 2% TR R i A B L LR
P57 e v MU A7, LIMa+ B i 0B 28 41 0 ok
PRAE CIfiL 487325 DL S 5 SR el s ) 72 B2 3415 T LIM 4 .
LI 2.
2.7 FHHAVLEHL F H3K18la &4
K a-SMA ZEAEXNRIEELLE

£ 41 IL A 2H 21 R H3K18la 18 i 7K 3F- . Notch1 &
o—SMA 2 AR R IA LA, & 200, 2 78
Gt 2# & X (P <0.05), LIM 20 H3K18la 1 ifii /K
F-  Notch1 2 a—SMA 5 171 AH XT38 35 H 3 8 0] I 41 7
i 5 LIM+ 5 /55 10k 25 41 H3K18la 18 1 7K F . Notch1 J
o—SMA 2 A X R Gk 48 LIM 4 T R, $27R 2

17K = . Notch1

1 2 3

an( hl m 125 kD

42 kD

—

H3K18la 17 kD

F1H $2H 44

1: XFHRZH; 2. LIMZH; 3. LIM+JBE i 24,

B2 HHAKRIRKESFENE

Y7 F V8 T H3K18la &4 , I 304 T Notchl il
B RET A s i d . WA 7 FIIE 3.

B

xR7 JEALAFEEAHEWNREIS®E (x+s)
2151 H3K18la Notchl a-SMA
Xof 41 1.000 £0.000 1.000 +0.148 1.040 +0.112
LIM 4 1.268 £0.036 1.648 +0.158 1.370 + 0.081
LIM+BEEIipE240 0.913+0.180 1.169+0.176  1.069 +0.128
FA& 9.110 13.010 8.440
Py 0.015 0.007 0.018

1 2 3

wsma “-q 2w
e m o

1: XPREZH ; 2: LIMZH; 3. LIM+BEEn b= 4.,
B3 &ABRIIEALZF H3K18la.Notch1.a-SMARIEHRIE

Wit

A5 PRSI A48 A8 1 -5 4 PR sl A 78 2 A4~
T, 0T IR R A 2R 30 o BEIRE A - FL IR fb—Notch1”
T AT 2% 3 A E R A A ML . (AR A S 0 A A 4
715, i e LW 2% e 40 ) B 4 HSFs 1 LR A= 1, O
P& HIF-1o 2 Notch1 f9 %% 55 7K 3 5 1 P9 52 56 45 2 3%
W1, 3 3085 R s 3 Sk ke vy L 2% T 40 o) LM K BRI A
FER , [a] BF L 20 21 b H3K 18la & i 7K 5F K Notchl |

o—SMA 25 AR R A I F 20 T R o 3 A A
NN, DU 9 02 3 R s ok A v %) SC B B 0
VT A5 B PR DL T 4E A0 L 28 FMT /5, o —SMA K3k
R, MMPs 35 P3G 8 e S R i i E , JUREE g 2 vk
REREZ T BT Wu SEPIF ST AR Y, K2R IBEE TE AN
R AR A AL T B ORI 33X — DA R B A
Sy A G R B IR B R R o TEASHIE ST A R A ik
A AL (IR PR S HSFs FLIR A2 il i 4 H A 4l -
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Tt %G5 5 Zhao SEHRIE (9 IT UM B A0S HIF- BRI B 4 b o BRAK P o 43 FOKF 1, 254 F

Low 0T - B 20 0 22 A 34 0 ) 4508 — B U AR
1 — U5t 1% I 5 L AE A 45 1 R ARk rh A
P o Xie SRR 45 M s 7 2 A AR TR v B R T o
Hit i S 0L IR ME AR, A T 5K S i i 2T 4 400 B ) 2 41
Hrfb R,

Zhang SR 5Y & I, FLIR AT 28 B4R 5% A0S DLEL
T 356 AT 46 4 20 25 11 2 1R 4R 2, H3K18la f& 1ii
Al A e 0 R 5, TR E e S - 5 )3 3l Xk
il X RIZLIR AU WERE AR 0 27, R
SRR WAL (E 54> F . Lin Z5027E 357 00 3L g b 0f 22
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