ot

FH

o R0 2 ol PR A5 KK -Ay ) i PR PR /) B 52 MU 22 19 7
R AL

RER" KLl FER R B ARB(LIARARVFRAMESS, IH LI 224005;2. T2
EhAFHFR, Ex 210023)

FESES RI65 XEkFRER A XEHS  1001-0408(2023)07-0784-07
DOI  10.6039/j.issn.1001-0408.2023.07.04

s

#H E BB A TFuiisE i K T 9 (AGEs) & 3 2K (RAGE) /589 45 8 it £2, BF 5 A BE 2T KK-Ay B 2 P48 s R ¥
H W EAE R BAE . ik A S IR AR I 0 KK-Ay B & H8E fkm s RAE 48 kR AR AL R AL BE A 40 A B8 (100
mg/kg) & ML (AGEs 474 71 , 100 mg/kg) #= FPS-ZM1 0 (RAGE #74#] # , 1 mg/kg) , 5 4% B #1449 = 49 C5TBL/6T /s K AE A £
4,546 A, HERAF RN R AR Y, B e A ) RO F ¥ AR 3k FPS-ZM1 48/ HOA | mL/g SRR iE
HARRL Y E 8 R, KRR HE N DIRRE TR ER24hERLEE KRE REARELESR 2R T EH K
DRFAM L IRILTY & F A A s RF AR L P R R A S BH Ak (GSH) (A8 AL B AL 85 (SOD) | $LE% i 2.8 (LDH)
Fo R R = M KT AT BRI G 5T sl R i e B AL L2 P AGEs K -F, £ 340 27 F RAGE B @0 e 255 2(Bcl-2) |
Bel-2 48X X & & (Bax) & ik 7K F vA BO¥E B 5 4k PRk Bl [ 0 8 B (HK) (A% B2 R48 9 8% (PFK) . 7 BR 82 3% 8% (PK ) . LDH] 48 &
mRNA &k KF, LR ZHETIE,KK-Ay B LR D R0 — AR IR B R BT & 5139 B % 5% & (P<0.05 3%
P<<0.01); &AM E P & B A M ba iLe) T9 5 VA B AR5 M3 A P i & S AL 20 20 F GSH ., SOD \LDH 7K, 45X 3t 7= 4 R bE-1,6-—
BBy | 3-BhER Mk B\ 3-AFBR W w B SLBR | B B BR K P, vA & HK PFK . PK .LDH mRNA % ik /K F 3 % %4 3 (P<0.05 & P<
0.01); fo ik Ao A28 2% F AGEs K -F . FH 2% F RAGE % & & i /K F #= Bax/Bel-2 39 8 Z AKX (P<0.05 % P<<0.01), Z &L
FaFPS-ZM1 F UG , N R Lk K3 5354739 B F £ (P<0.05 % P<0.01). 4t H B3t KK-Ay A L BH4Efm b REHmREA
9 R4 e EAE A, EAE A ALE T 5 LB AGES/RAGEAS 5 i@ At a B A % .
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Improvement effects and its mechanism of catalpol on testicular lesions in KK-Ay spontaneous diabetic
mice by regulating glycolysis

CHEN Yuping', SHU Anmei', XU Huiqin®, JJANG Ming', ZHU Yihui’ (1. Center of Basic Medicine, Jiangsu
Vocational College of Medicine, Jiangsu Yancheng 224005, China;2. College of Pharmacy, Nanjing University
of Traditional Chinese Medicine, Nanjing 210023, China)

ABSTRACT OBJECTIVE To study the improvement effects and its mechanism of catalpol on testicular lesions in KK-Ay
spontaneous diabetic mice on the basis of glycolysis process mediated by advanced glycation end products (AGEs) and their
receptors (RAGE). METHODS KK-Ay spontaneous diabetic mice fed with high-fat diet were used as diabetic model, and then
randomly divided into model group, catalpol group (100 mg/kg), aminoguanidine group (AGEs inhibitor, 100 mg/kg) and FPS-
ZM1 group (RAGE inhibitor, 1 mg/kg), and C57BL/6J mice fed in the same period were set as normal group, with 6 mice in
each group. The catalpol group and aminoguanidine group mice were given relevant medicine intragastrically, normal group and
model group mice were given constant volume of normal saline intragastrically, and FPS-ZM1 group mice were given relevant
medicine 1 mL/g intraperitoneally, for consecutive 8 weeks. After the last administration, the body mass, fasting blood glucose,
24-hour food intake, water consumption, urine volume, testicular organ coefficient, and sperm motility of the mice were
measured; pathological morphology and ultrastructural structure of testicular tissue were observed; the levels of reduced glutathione
(GSH) , superoxide dismutase (SOD) , lactate dehydrogenase (LDH) and sugar metabolites in testicular tissue of mice were
detected; pathway enrichment analysis was performed; the level of AGEs in serum and testicular tissue, protein expressions of
RAGE, B-cell lymphoma-2 (Bcl-2) and Bcl-2-associated X

AESTE [ ARE 34 % B H (No.81903879) ; TR protein (Bax) , and mRNA expressions of key rate-limiting
B35 i TR tha A2 AR 3 AT H (No. #5200 36 2021 (11)2) 1T, enzymes [hexokinase (HK), phosphofructose kinase (PFK),

TR HRO B B E BB 5T IR (No. Y 202101) pyruvate kinase (PK) , LDH] in testicular tissue were all
* E—eE FIHEE, A, WIS P2 N I BE2E . B detected. RESULTS Catalpol could significantly improve the
mail : chenyuping1985@126.com general symptoms, testicular organ coefficients and motility of
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sperm in KK-Ay spontaneous diabetic mice (P<<0.05 or P<<0.01). The morphology and ultrastructure of spermatogenic cells in
each layer of the seminiferous tubules were all improved. The levels of GSH, SOD and LDH in testicular tissue, the levels of the
metabolic product glucose fructose-1, 6-diphosphate, 3-phosphate glycerate, 3-phosphate glyceraldehyde, lactic acid and pyruvate,
the expressions of HK, PFK, PK and LDH mRNA were all significantly increased (P<<0.05 or P<<0.01) ; the levels of AGEs in
serum and testicular tissue, the expression of RAGE protein and the ratio of Bax to Bcl-2 in testicular tissue were significantly
decreased (P<<0.05 or P<<0.01). Aminoguanidine and FPS-ZMI1 could significantly improve the levels of most of above indicators
in mice (P<<0.05 or P<<0.01). CONCLUSIONS Catalpol shows significant improvement effects on testicular lesions of KK-Ay

spontaneous diabetic mice, and its mechanism of action was associated with upregulation of AGEs/RAGE signaling pathway-

mediated glycolysis.

KEYWORDS catalpol; glycolysis; diabetes; testicular lesions; advanced glycation end products; the receptor of advanced

glycation end products

Y E 25 B8 PEA G A 3280 A 5 20 i
RENR AR EULRY, IRmEHE T Ea
A B A 8 5 A 2 38 50% , HL A= B W 0 4 s 2 A AR BB IR
g NAE I8 2~5 455, PRt , B9 58 PR %o A 8 1) 52 Wi 2
HHEBEMILE X

IEHRE T SR — RS BRI E , SEAL
AT 7 14 A R 22 G E 2, AR AR i I H 2
R 200 0 3 ) D S 200 L 2 R T it ™ A ) LR AR
HRER IR . W ALK ) (advanced glyca-
tion end products, AGEs ) J& 1 1] 55 MR A5 T 48 25 0% o
- SR P R 15 R A AR AR RR A SN T I AT
SRIGPEYI BT . AR A0 R , AGEs J2 4 IR
R HE YRR B Y Y R, AGEs K
% {K (the receptor of advanced glycation end products,
RAGE) 75 55 YEE IR (8 35 B S2 L (B 52 RS VA8 -
J NGRS B A A Sk O TR R
B, A5 T DNA W& 5 RAGE s 2B B U,

Hh B 24 7 BT DR S HC I e 7 T A SR Y
3 SRR S 2 TR, B I 5 R D I P A A £ )
B BEREHLY . A BFTERIE A s R, RA T
PRI SR S A R DY, ) A RS R R A AN B
JRZ JRIMBYIRG: , % B AL A 0 R 2™, FEmEh AR
by B 5 A A ] I P A (E G A T O PR S
PR 7R ol B N R N P € R = s = R S Rl =
WHET A KK-Ay 1 A& R/ B SRR X
PRI S AU 78 I VR T S B, >R ) AGEs .\RAGE
FR R R0 g B IR 2504515 AGES/RAGE 15 - 1t i
Xof SE UM A 0 RAEEVE P LASOI A R e AR P £ BT
KAEH RN RS

1 ##
1.1 FE{EE

Infinite M200Pro %4 /il 5 {X 4 H Fii 1 Tecan 2 7]
Series 3 % CO, 35 F# 46 W4 H 2& [ Thermo Fisher Scientific
3] 5 qTower B S 7 f 5 A i 2 1z (PCROAYIA
8 €] AJ /> A 3 Tanon-5200Multi %9 £k 27 & Y688 it 1% &
Ge [ L K fg AR A Bl A BR A Al 5 Nexera X2 LC-

TEZG; 202345 34 55 TIH

30AD T = O AH (.35 R G20 H H A% Shimadzu /A A
QTRAP 5500 B4 i35l F 3E & SCIEX A H] .
12 FEHRBSKA

KB (15 Z-005-160502 , 40 B K T+ 98% ) W [ BLER
Bt o A PR A B 7] 5 1iop 4R (k5 201807) 1
FEH I 254 A5 BR A &) s RAGE #4771 FPS-ZM1 (it =
2908726, 4l £ 100% ) W4 | 7 &l Merck Millipore 23 ] ;
AGEs |5 & LT (45 079K 1734V, 4l F 100% ) 1 [
% [ Sigma 23 7 s %I RAGE B 5t PR (L5 ab3611)
e H 9 [ Abcam 23 ] 5 /N LS B 41 B bk 98 2 (B-cell
lymphoma-2, Bel-2) §1 5 BEHTAAR /N B Bel-2 AHOC X 3
[ (Bcl-2-associated X protein, Bax ) 81 5¢ FEHL A (455
R sc-7382 .sc-7480) Wy [ 3% [E Santa Cruz A H] ; A0t H
Jik (glutathione , GSH ) Ml 7 1271 65 68 S8 A 4 B AL il (su-
peroxide dismutase, SOD ) & i 7] & . FL IR I &1 (lac-
tate dehydrogenase, LDH) Il 5 1271 & . AGEs I 5 1€ 511]
& (5% 53 A006-2-1, A001-3-2 . A020-2-2 . H250-1-
2) Y90 A mE AR ) TR 5 i A BR 2 ] 5 Trizol it
FI  RNA 3 5 54385 £ . SYBR & GHREF (L5 20 3
10606ES60 . 11123ES60 ., 11203ES08) 4 [ % 3% A= Wy k4%
(1) e A5 RN w1 5 S e 414k i) & (k5 SA1028)
W R ) TR BRA A
1.3 LI S5ER

B I FH 2 WA SPF 2% 14~ 15 J&#% C57BL/6J /)N
L6 H KK-Ay [ &R /N 24 HHEE 24900 A b
AR R YR A L B AR 7R AR S SCXK
(57)2019-0008, =1 IR AL (B K AL G 9 L A5 h 48.5%
NG HL ) 17.9% , 86 (15 F )R 17.5%) Il B Jb e B
FRAE IR 23 A 5 3 R B R UL T R I s
B, ASESE SN P S 0 A R T b B 24 R A AR P S
SR AT AR HEAL S 201903A019,
2 Ak
2.1 HYHABEHRY

¥ KK-Ay H & PRSI /)N BGE RS 2 e,
o H 2 I8 IO B BB = 10 mmol/L (4 Zh WA b Ik
ST/ INERL, SR RERIL S A RUE AFREAE (100 mg/kg) |
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FHRNMTLH (100 mg/kg) A M FPS-ZM1 £ (1 mg/kg) , FiR
25 20 25 2550 AR A AR IR A I AT A R s . B
HIKs RV AR 5 B9 CSTBL/GT /N BRAE M TR 21, 4 6 L,
TP ZH R S AL /N B 5 R I 25, 1 2 S AR 24
/N BRE A A TRER K FPS-ZM1 ZH/NEL LA T mL/g i
TESIAHN 254, %22 8 Ji] o
2.2 INR—ARIRAE AR R B TIE SRR

HIRGE 2y J5 | K 45 20 /N BRI o o L 25 L I A LA
K24 higEm POKEAIR R, S8R, BUN RS
FUFRE B I TR B2 AU 2% R B (AL RS R B =220
AR ) o BU— OS2 L0 2157 s 4L (S5 1 41
BT UK RS B TR IR, in 1 mL A= BEER
7K, BT 37 °C 5% CO. 254 T 5557 30 min, ks + A 17
O, a2 i Bk PR G RS T B WG AN BURG
FRIBHERI A I, BT WA TWEIRE 5% 54 [E
FE LT HORS 8, IR BORS 16 71 DR 76 1 = (R
8 SIPRE T ECHETT )32 B 50 K T4 X 100%] .
2.3 INREHNBRFERSFMBHMEHHN R

AR E UG &, BT 4% M2 R P RBRE
W, 2K A V1R BGH U A (R Ay
AT S LA e ) A T HE SR BB A2 e, ik
RS -, 2R F S SR 58, TR A A6 A Al L HE 5] 254
IRHEIFAE | R] J5 398 A R A i 40 M 158 A 17 R4 7 52 U B
TS AR EEPE 43 55 BG4 S LA 8L0) L/
(1 mm’) , & F 2.5% J& 1% [ % W [ 2 24 h, DL 50% .
70% .80% .90% . 100% PN EH FE i 7K , 26 80 i L 1
VIR G PSR Sl AR AR IR BT R T U 1, SR I R i85
SPHBTIER /NS L SR TS5
2.4 INREALAL T GSH.SOD F1 LDH 7K F B4

HUAS 4/ SR LA 2 i, A 9 f it (g/mL) A= B
ERAKIEATEIN T 4 °CEFF LA 2 500 r/min 5.0 10 min;
B, 42 B0 S U B 5 TR A L I SR LA
*1 GSH.SOD I LDH 7K,
2.5 INREABLHEREG Y RIEESH

K FH AR 2335 - B G 5T 3% (LC-MS/MS) 12 #E 47 43
Bt HUAS AL/ RS2 AL AL 2058 i, FR A, JRFE TR A
ORI s AN RE SR INA T mL T3 0 - 2 0 - K 0 W
(2:2:1, VIVIV) FEEOR B P9 AR B FIBR =1 A9 =R,
F—20 °CMFFHEE 1 h, T4 °CZ&AFF LA 14 000 r/min
B0 20 min, B ISR T LC-MS/MS 434 . 2K FH Mul-
tiQuant A B £2 33 08 08 [ FEURIOR B4 Bsf ], SR FH B A
B U R AT R U R AR A AT S
MetaboAnalyst % 3% /£ (https : /www. metaboanalyst. ca/)
RE AV 25 S AR 52 ) ) SRR AR 15 3 ¢
2.6 INRIMFEFIZE AL F AGEs /KT H#6

K ELISA EVEATRGIN o 45 410 S B 4 H/NERY
LIS S LA BV 3 & W R 10 A% ), iR 7 &
UL A5 7 VAR R HBEAR T 450 nm P AR I 2 137
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MEE AL AGEs K-
2.7 INREHALH RAGE ZERFATHXEHABax,
Bel-2 ik 7K TR 46

K Western blot tE AT o 4520 43 B 3 H/h
SRS ALA 208 &, DA 19 A e (g/mL) A &4 1%
T 500 R 19% B IR Tt 0 5 ) 7 RIPA #E 4750 9% 24
fift , B OEE BIE W, R I BCA TR E AW, A
27 e 50 g BEAT T e R IR A - R VN s TR i
JEHL K B B, 5% B W 83 £ B 2 h, Jin A RAGE .
Bax ,Bcl-2 . B-actin —47T (Fi BEEE Ry 1:1 000) , 4 °Cat £ 5
K H LAPBST PR 3 ¥k, K 10 min, A P I E
2 hy PBST P15 3 ¥, 43 1K 10 min, Y5 I8 5 5% 5 FI
Image J AT HIWE A K EE, L HWEAS NS
B-actin K BEAE L (E 2R H B8 FH I FRIAKE .
2.8 /NREAELR P EEE R C HE IR AR E S mRNA &
157K R

K 2B 22 i PCROEHEA TR . 4540 73 53
/N S LA 8UE &, R Trizol VA $EHUEL RNA , FiHAR
s 30 0t sy a0 G 0 I A5 TR L i S cDNAL DU
cDNA N HAR #E17 PCR, LA B-actin A N2 AR4fE 2271k
THE B AR 3RR A B M REAR T A 3 I, AFSR
Jit I C 4 4B (hexokinase , HK) | 5 2 52 4 B (phos-
phofructose kinase, PFK) . PR i i {84 [iff ( pyruvate kinase,
PK) .LDH 5 |9 1 At 5% BUR G B A R AT FRA w1k
TEL 51Ty - KR 1.

Fx1 PCREIMIFEIRIE=WKE

R EFA(5—3") Yk b
B-actin L1i#:GCGTGACATCAAAGAGAAGC 188
i : AGGATTCCATACCCAAGAAGG
HK 4. CCGAGCTGAAGGATGACCAA 200
Fii#:CCCCTTTTCTGAGCCGTCC
PX |4i#: AGTCCTGGATGGAGCAGACT 136
i TTCAAACAGCAGACGGTGGA
PFK 4i#:CTGCCCTGAATGTGATTGTCG 195
Fii#: CGTTGGACTGCAAATCTCCG
LDH iE: GGTGGACAGGGAATGTACGG 118

Ti: GAGCGACCTCATCGTCCTTC

2.9 FitFEFIE

K H SPSS22.0 A T4 it o3 AT . BdE A x £ 53
7N, Y1) AR R B 2 25 0 AT, L[] R A LA R
JHLSD-t 4555 , K 56 7K M = 0.05
3 H#HER
3.1 #EEEX KK-Ay BEZEERF/NR —REME . 2H
A28 RE R AETF iR IR

HIE® 4 e A4/ 24 h i oK R
A2 I I 25 T (P<<0.01) IR Fi & 52 UE e
ABOKE TGN T RO B AR S D (<
0.01), SHEIRIL R, 25 45 25 41 /N B L iR 35 A5 (FPS-
ZM1 4 24 hBRoK B A1) #1035 39 5 (P<<0.05 3 P<
0.01). &R WFE2,
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R2 BANR—MEE ZAMRRBANBFENNRNER (x+5,n=6)

13 UhH LR UKL 2 hJRE/mL S (mmollL) kBl SIS A% T FiE % frai
Pl 3474048 680129 207103 177218 30884098 0.77£0.10 71234462 20564234
R 7874054 20324408 2904025 1997+83%° 26874378 048004 40004408 657+ 142
| 5154056 13354126 2054029 8.00+158" 30304248 0,630,040 61574351 12824176
T4 5874046 13054352 240017 1330+5.15¢ 3584250 0.59%0.05" 55904349 962173
FPS-ZMI4] 645+ 0,60° 20.18+144 2404018 10.10+3.70° 3620299 057003 5195476 887% 155

a: SIEWAL A, P<<0.01;b: SR HLAE , P<<0.01;c. SHORIL] He#s, P<0.05

3.2 RN KK-Ay B & 8B RF /R E A RRER
BENZMm

TEH /N L B B B A Al e AR /N
BHES, S5, AR D8] J5T 4 1 5 R R i 48 5
I 55 E 4 A AR A /I BRAE RS /NS I B g AR
A B B A R A MR L SR AR R PR i A, 2D
HAERNE TR ICA RS AN, AR /N Z (8] ] B R
SE ML BT 4 i 3 TR (P<<0.01) . HBIAUALLE
B AR /N ARG /NS A 2 AE RS A B S 415
B0, HACE 0 IE 5 /N R, A 0 BORS J 4 i iR
Ak T S5 40 B A, S8 LS B 5 T4 48 3 R AR (P <<
0.01), &5RWFK3 K 1,
3.3 RN KK-Ay B & 8B RF /R E A HRBRE
ealzap A

IEH /N RS2 L S i o A A B AR
SHMIAZ YL (0 5T 3 A 4 5) AL 4 o0 . BRI /N R
SEALH L A MIA% D AU G T A AN AT A

4005

e

(& v 1Fe7R 400 475 i ki
1 #EEEX KK-Ay B & 1448

- ape ."L"\-
E4 o
T ) S T s N AR A A% 5 A e VR A

«;‘-:}'; ‘ 4 % 3

£x3 HBHEMNMREARERGIES F GSH.SOD . LDH
KRR ER (x+5,n=06)

45 SIFEERIITS  GSHAT/(umollg)  SODKF/(Umg)  LDHAF/(Ulg)
E#4A 0 60.66:+3.52 51204501 2000591743

i 460£055* B64+254 3069642144 15612812533
FrEAl 200£071° 39.60+3.30° 538942737 21359 157.10°
A4 200£071° 31.06+330° WBOTERSS 22450043162
FPS-ZM141 2204084 37.604330° BLOTENST 19036247940

a: FIEEAE, P<0.01;b: SHRIL L3, P<0.01;c: SHAIL
H#5, P<<0.05

MR AR, AN R E R T8 . 4545 25 4 S A A 2 A
L, /NS LA SUB I ES I A AR R R EE ek . 4521
L2,
34 HFEMKKAYyBEZMERFENREHNHLF
GSH .SOD #1 LDH 7Kk FE 79 &2

5 IR 4 s, A ZH /N B 52 ALZH 21 GSH . SOD
FILDH /K3 B 2 FEAR(P<0.01) s SHBIRIZ LA, 4545
254 /N BLSE ILZH 21 P GSH . SOD Al LDH 7K -4 5 2 7
1 (P<<0.058; P<<0.01), ZEH N3,

'

AR FPS-ZM1 4

2 1FEEX KK-Ay B & MEHERR /N R 2 AULB LB REE R0 H) B E

HEEZG 2023455 34 B T
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3.5 HFEEX KK-Ay B ZMHERF/NREZENHALHER
7= 01 BE A S M1

ARG FT AT REAS T JLAG I 2] 36 FoB Gl =, 5
TE R 2 A IR ZH /N B SR LA SR R - 1, 6- IR
S-WEIR H IR | 3-WE R H i LR Y ERR 5 RO AR
FEIKAT- 2 B 3 FEAIR (P<<0.01 8% P<<0.05) ; S AI4H L
A2 AR/ RSB ALH S L LR = 7K 38
TS (P<<0.01 5 P<<0.05) , 2 BN ZH %2 L4 2 3-
WAL H il | FLAR IR AR /K -2 8 2 T i (P<<0.01 B,
P<0.05) ,FPS-ZM1 ZH /)N fR 52 AL AL 2L SR -1, 6- %
FiR | 3-WiE I H I | LR PRI R UK 4 3 T (P<
0.01), #E—#K F MetaboAnalyst #(4& & 73 #7 5 & B,

P Tt o M DR /1 B S AL 2 2 ) A T i 3 % 2 ) i K
SRR 3 4,
20= | — ha gl
¢ =
159 4L
X AL

N E=AFPS-ZM1 41

BB AT
1

%W-lﬁ-

wﬂﬁﬁﬁ

S UL PR

a:'%fl:m,ﬁtt?x P<0.01;b: SHIRIL HEE, P<0.05;c: SHIRIL]
HeAs, P<0.01;d: S1E# 4, P<0.05

B3 #EEX KK-Ay B & 18R w /N R 2 A H R E

R =Pk FERISZM (x £5,n=6)
o w5 @i
8
2 PR tiﬁf.
ER
: s @)
‘ ®
(]
2% @ &
B0

0 0.05 0.10 015 020 025 030
IRA T

T« R ORI, BRI 52 0 (1
R ERRTR , F7R PRI, T SRR AL B 35

B4 BN KK-Ay BREHERB/NRZALHRFHE
i1 B B 20

3.6 FEEENT KK-Ay B & MHERB/NRIMFMEAEARA
th AGEs 7K 89520

55 0E 5 4 e, AR 4 /0N BRI RS2 L2 41
AGEs /K- B 2 F1 2 (P<<0.01 5] P<<0.05) ; Sl 21
FLAR , 4525 2 21/ B i N SEALZH 2 AGEs KT i
FRRR(P<0.01), 45354,
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F4 BHPNRMFFZHAL D AGEs KRR

R(x+ts,n=4)
Eibl M AGEs/(pg/mL) EHANACEs (pglg)
Fwd 126101745 138051 £116.14
fiAl] 15971 £ 2427 20787031549
Fee 10129+ 1877 142555+ 209.19°
AN 117.58£20.14 133840+ 173.06°
FPS-ZM14 107222102 129987423743

a: GIER A LA, P<0.05;b: S IEF 41 HLEE, P<0.01;c: S5AIZ
M4, P<<0.01
3.7 HFEXMNKKAYy BEZMBERFNREHNAR
RAGE & B & iA7K 51 Bax/Bel-2 B9 2401

EJIE R 2 g AN RS2 LA 2 RAGE & H
Fih7KF \Bax/Bel-2 # 5i 2 FH 55 (P<<0.05 5 P<<0.01)
SRR AL, #5225 /N RS L 2P RAGE #R H 3R
k7K Bax/Bel-2 ¥ i IR (P<<0.05 5% P<<0.01) , %%
RILE S 5,

RAGEI-- —— — —|46kDa

I 43 kDa

B-actin
Bax 23 kDa
Bel2 | — | — . - 96 kDa

fractin | Se——————— 43 kDa
IR BURAL MRl SRR FPS-ZMI14
Bb5 HHNREHHLF RAGE BaxFBcl-2 ZEH*
YRRk E

x5 SHNMNREAEALAHPRAGEERBRIEKFF
Bax/Bel-2 M EL R (x+5,n=3)
it RAGEEHE KT Bax/Bcl-2
F#4 190054 034£0.10
fiAl] 398+ 1.64' 2374059°
Fe 211£021° 046£0.14°
M 238+03(0° 0.75£062"
FPS-ZM1 41 240073 049£051°

a: G IEH LA, P<0.05;b: 5 IE# 414, P<0.01;5c. S#RIL]
LA, P<<0.05;d: S L4, P<0.01
3.8 HEEEX KK-Ay B & MHERFB /R EZ A AR iERR
fif = 2 PR I ES mRNA RIAK B 2200
B IEH 41 i, BRI 40 /N BRCSE L4140 HK PFK
PK.LDH mRNA 3 ik 7KF-#4 i 3 FE 1K (P<<0.05 5% P<
0.01) ; SHAYLH H A, sl RN /N RS2 L1 4
HK . PFK.PK.LDH mRNA ik /K3 8 I 5 (P<
0.05 8% P<<0.01) , FPS-ZM1 41 /) il %2 HL 4 42 vh HK
mRNA Fik/KF- 5 T 5 (P<0.01) . 453 ILER6,
4 itig
W DRI 5 S B R i I 2 5 | R S A IO S8R 8
5 DTN B D RE R s 7. e RS Ie ,
B AR, — B D RE S BLREA , tAX A B R SE
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RO B H/NRE A H R R B RE K R E BE A AL
mRNA RAKFEPRAER (x+5,n=3)

ik HK mRNA PFK mRNA PK mRNA LDH mRNA
&4 1.00 1.00 1.00 1.00

fRAl 048£020° 036005° 0.09£007° 0.09£003°
FemA 310£0.11° 2651052 4711025 1904052
A 1.93+0.85¢ 08210.15¢ 182£037 1774043
FPS-ZMI4] 238£0.16° 018004 03740.12 065£0.70

a: GIER AL, P<0.05;b: STEH AL, P<0.01;c. SHI4]
AL, P<<0.01;d: HHIRIZH 1AL, P<0.05
—E RO SPEA BT P R S RS
2L, MR TR A R BB A R T RE R
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