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T 24 224005;2. B 7 &

O E B A TrlisE Ak K= 4 (AGEs) & %K (RAGE) A3 89 45 B Mt 42, BF 70 #8754 KK-Ay 8 4 M4 o s R 8
R T BEVE R BAUH . TR A S ISR Ak 69 KK-Ay B 2 M8 Rk s RAE A 48 SRR AL R AL A LR 40 AFBE2E (100
mg/kg) & N2 (AGEs 47 4] 7 , 100 mg/kg) #= FPS-ZM1 2L (RAGE #7 4] /] , 1 mg/kg) , 5+ ¥ Rl #9473 Jx 69 C5TBL/6T > R A A 5%
20,4406 R, AFBRA A RLINZE ) ROE B AR 24y, B LA ARRE A 200 ROE B 5 A 2 3K FPS-ZM1 280 R4 1 mL/g JE R %
AR, E 8 R, KA el SRR AR 24 hEEE KRE REAREERE R HTEN K
DR AL IBILTY & Ao B LE A A RS AU LR P AR R A b H Ak (GSH) (A48 AL AL (SOD) | $LE% BiL &L (LDH)
FatB AR = WK, AT IR G AT e R iE e S AU 2R 42 AGEs /K F, L4042 F RAGE B 2 itk 2.9% 2(Bel-2) .
Bel-2 48 % X & & (Bax ) & ik 7K - vA B A5 B M 56 4k PRk B [ O 488 B (HK) B8 6% R 45 30 & (PFK) | 7 BR 8% 3% 8 (PK ) \LDH]48 &
mRNA £ A KT, BR ZHETIE ,KK-Ay B Z R4 RHR D R —RARAE IR S R BT 7 H 3 B FHE(P<0.05 3%
P<<0.01) ; 450N v BB 2 4 dm B84 TY 25 VA B AR Ak 25 M) 34 A PR i & Ui 27 F GSH.SOD \LDH 7K -F , ¥ 4X 4 = 49 B 4-1,6-—
BEBR | 3-BRERH ik B\ 3-AEER H b B SLER | B B8R K P, vA & HK PFK . PK ,LDH mRNA % ik /K -F 3§ % %4+ 3 (P<0.05 & P<
0.01) ; fo & Ao E AL LA 4% P AGEs /K -F FH 20 2% F RAGE % & & i /K F #= Bax/Bcl-2 3 % 2 BAK(P<<0.05 % P<<0.01), 2R IEM
Fa FPS-ZM1 FFiUs , I R Lk K3 536453 R4 H & (P<0.05 % P<0.01), it #BisFKK-Ay A A 4R D REHLREH
B 44 7 EAF A, AR A ALE] T 5 LB AGES/RAGEAZ 5 i 34 A~ 5t ba 8% 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®, JIANG Ming', ZHU Yihui* (1. Center of Basic Medicine, Jiangsu
Vocational College of Medicine, Jiangsu Yancheng 224005, China;Z2. 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/6] 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 [H5 HRRFE A I H (No.81903879) ; T35S protein (Bax) , and mRNA expressions of key rate-limiting
e TR AR AL AT H (No. 25 0 56 2021 (112 ;7T enzymes [hexokinase (HK), phosphofructose kinase (PFK),

I E R A2 RS S T (No.Y 202101) pyruvate kinase (PK) , LDH] in testicular tissue were all
* B—1EE AEE, W, WFIT M P A s . 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-ZM1 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

KA = WS & S BOP AT A% 3240 A A A
KEBAR EHMEREEULY, BhsRE PR
A B A S5 1 R 3k 50% , HLA B RS & 9 2 AR B PR
I NTFE) 2~5 4557, TR L, WIF 98 8 JR 9 Xo) A B 118 52 Wi L
HEERIIE L

IEFIRET SRS R E =AW
BEACIEXDRE 19 & 2B R 22 G 2L, AR NG A i JC 2
HE 0 240 L 32 S R ] S 2 g 2 A T i A ) LR A
HEERIRYT Y, W HE AL 2R 7 ) (advanced glyca-
tion end products, AGEs ) &+ 1] i IUHRIRAS T i 4 43
T 5 R P R 5 R AR R AR R A SN TR B AR AT 3
SRIGVEYI T, AT FTII TS , AGEs 24 IRK
BT R N R BT B ) B A, AGEs JH:
% {K (the receptor of advanced glycation end products,
RAGE) 7 55 PR PR F 8 0 S8 00 (B S8 RS+ B KS
B RS AR RIS B R A 2Rk O 2 E TR R
B, HKS T DNA W% 5 RAGE = 3R % UIAH

TP S 2 7E B IR WS R e M EL T e T TR B IS A
Py S AR TR, B 5 R DR A AR A 1Y
Bl ALY, A WFTIRIE , A s ek 9E A
RO SRR D™, AT AT SR IE PR AR /N B
PRZ PRIMAERGE , Dz B L 0 A AR AR A
by B BT A ) 3 R A E R A AT e DR S
FURZE AN o SR BESEAUAE S F AR i b R B
WS T, KK-Ay H &M/ B SR BEX b
VR 52 AL A A e A T B2 LR, 9% ] AGEs \RAGE
BRI R0 g B IR 2504815 AGES/RAGE {55 1t i
X SEAUME A B R4 A, DU A R B e AR PR s A B O
RAE RN S
1w
L1 EFENHF

Infinite M200Pro #! i #1:{% W H % -+ Tecan 23 A ;
Series 3 B CO. % 7541 4 A 2% [ Thermo Fisher Scientific
5 ) s qTower Y SE A 22 1 2R A il 6% 20 b (PCR) AU H
il [5] AJ /> 7] 3 Tanon-5200Multi % fk 27 & G 8E B ili% &
i [ bR e A B2 A FR A A 5 Nexera X2 LC-
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30AD U i O AH (135 R G2l H H 4% Shimadzu A 7
QTRAP 5500 AU BT H 35 [F SCIEX 23w .
1.2 FEHRBSIEH

FEBE (4145 Z-005-160502 , 41 5 A T~ 98% ) W [ BLER
Bt o A YR A BN A 5 iR 4R (5 201807) I A
FEH- B2 25 {4 A7 FR 2N 7] s RAGE #1137 FPS-ZM1 (Hit5-
2908726, 2l if 100% ) W4 | 7 5] Merck Millipore 23 F] ;
AGEs M| ) & LA (45 079K 1734V, 4l 100%) 1 [
5% [ Sigma 23 7] ; % I RAGE ¥z Bk (41t 5 ab3611)
W4 A & B Abcam 23 7] 5 /Iy LR B 41 A bk B4 98 2 (B-cell
lymphoma-2, Bel-2) HLyr FEHTAA /N BLUIE Bel-2 A1 ¢ X 25
i (Bcl-2-associated X protein, Bax ) #L 55 EHIA (354>
A sc-7382 .s¢-7480) M H 36 [E Santa Cruz 2\ &l A H
Jik (glutathione , GSH) Il 2 i 751 & 8 480 TL 457 AL it (su-
peroxide dismutase, SOD) I 7 277 £ | 7L 2 It 0 (lac-
tate dehydrogenase, LDH) | & 120 71 & . AGEs Il 5 12 71|
& (3243 51 H A006-2-1, A001-3-2, A020-2-2 , H250-1-
2) Y90 A rE s A ) TR 5T TG BR 2 ] 5 Trizol it
FI RNA W 54457 2 SYBR 29GR4 (543 51k
10606ES60 . 11123ES60 . 11203ES08) 4 [ % & A= Wy FH4%
(L) By A5 BN 71 5 S e 414k 0] & (At 5 SA1028)
W A B A ) T AR BRA A
1.3 SLWEh5ER

AT ET S 47 SPF 9% 14~ 15 J& i C57BL/6] /)s
L6 H KK-Ay H &M /N 24 H M 3200 A b
AR R RNE A R s R PR AT IE S o SCXK
(51)2019-0008, 1= g Tl Ak (il /K Ak A 90 L A5k 48.5%,
e LB R 17.9% , 85 5 FL A 17.5%) i [ AL 4E R
FRAEYIBIE 28 R 5 M R [ R VLT R L S
B, AW ST BN S0 56 A R P R 2 R SR 2R
SPHLE HEAT , AR B 50 201903A019,
2 FHik
2.1 N BEHREE

i KK-Ay A &0 PR /s BGE MR 2 i s, il
HH A B I8 B IMBHE = 10 mmol/L (Y sh ¥ 7E B IR
B/ INERL, SR RERIL S AR A AFREAL (100 mg/kg) |
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I (100 mg/kg) LIz FPS-ZM1 41 (1 mg/kg) , [ik
B A AR A TR AT T s S R B, A
A4 32 1 CBTBL/6I /N WE R IE# 241, F54i 6 H .
T ZH A ML /) BRHE ' AH N 24590, 1E 5 A R AR 24
N BRTE P 25 A TR K FPS-ZM1 ZH/NERL LA T mL/g i
HESIAEN 254, 7%2E 8 J
2.2 INR—ARIKAE AR BRI B TIE SRR

KRG Zia , kil 2520 /N RO AR o i | 25 L JAHE LA
K24 hiE B POKEMIRE, IR, BUN SR
AUFRAE i I SR ALNE 2% R A (SR ALMERS R =20
R A TR ) o B S LA 2B 4 4B (5 M2 20
BT RS B TSR, N 1 mL AE 2R
K, BT 37 °C.5% CO A4 F 1557 30 min, ks + A 17
O, 3 Bk TR G TR T WG4/ B
FEBHERI A BT B0 FWEIEE 8 54 E
FEALEF RS T8 IR RORS 6 1 RS TG 0 = (i)
iz B A ERT A2 SIS 80 4 S0 X 100%]
2.3 IMNREHAAREHSFNBRERHIIE

AR B LUE =, BT 4% W2 R P R
W, 2 H UK A YRR BGE ) B CRI 4%
BB T o A A Y ) A T HE B S22 e, h ik
RS R, 2R F S G 8¢, TR 2R A A L HES ] 254
IHCIFAE | [R] J5348 A R i 40 M 1 A 1 DR A T 52 U B
T 22 AR P 55 GRS A3 S LA 2L /N B
(1 mm"), & T 2.5% I3 1% [ W B2 24 h, LL50%
70% .80% .90% . 100% PR B 6 5 7K, 28 4 S5 AR g B3 |
VIR TG, PTG R Al RO R IR A E A 7 XU €2, R I R FH %%
SRR BT /N B S AL ZH U A A
2.4 INREZEFALALA T GSH. SOD #1 LDH 7K g9

B2 /N RS2 L 8UE &, A 9 fi5 & (g/mL) A= B
EAKIATEIH T 4 °CEAFF LA 2 500 t/min .0 10 min;
IR, 4 MR U BH 5 AR A L I S L
"1 GSH .SOD #I LDH /K-,
2.5 INREABLAHTERSF=Y KBRS

K FHRAR 23 - AR B R % (LC-MS/MS) & #1749
B, B/ USRI 4008 i, R, IR EE TR
FORFBS 3 AN RE I 1 mL T8 0 Y - 2, 0 - KV W
(2:2:1, VIVIV) RS OR B PN AR BE IR 3 AN =0,
T—20 °CA&M FWAE L h, T4 °C4/4 T L) 14 000 r/min
B0 20 min, B IS HEFT LC-MS/MS 2347 . 2 Mul-
tiQuant X1 2L 1 Ueg 0 T AR AR B8 5[], SR B B A
0 A v O R AT R A T AR e AT e L
MetaboAnalyst % #% /£ (https : /www. metaboanalyst. ca/)
AV 22 S AR ) ) S B AR A 3
2.6 /NRIMFEFNE AL R AGEs 7K 6

K ELISA S A T4 I o 4521 20 S B 4 /N
L35 A2 AL A 0 o, W B 105 ), iR A7) &
VRIS VAR R BEAR T 450 nm P AL I 1L
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AL LU AGEs K.
2.7 INREHALH RAGEEBFATHXEABax,
Bel-2 ik 7K F B4

K FH Western blot 25 FEAT RGN . 4% 21 4351 B 3 /N
FLAYSE AL A TE A, A L9 A He ] (g/mL) N A & A 1%
[ Tl A0 41 ) 0 19% T TR ik 410 1) 551 1Y) RIPA iR 47 5] 9 24
fift , B ORI, R BCATRME R HRIE . A
LR T BU50 g PEAT -+ Tl SRR - SR T I i v
JEHL K % B, FH 5% B AR W k3 £ 1A 2 h, Jin A RAGE .,
Bax . Bcl-2 . B-actin — 47T (FiBEEE Ry 1:1 000) , 4 °Cab 1% 5
Y H DL PBST PR 3 YK, 457K 10 min, A —Hi 2 R E
2 h; PBST ¥E 5 3 ¥k, 45 Y% 10 min, YR 5 5% 5 #) 0
Image J 4430 B B9 AR E(E, L H I E S5 N2
B-actin { K FEAE FLE R H &R IR KRR
2.8 INREAHALRAPIEEEE X FEIRERESE S mRNA &
p2.%/ & o |

RS 22 i PCROEHEATARIIN . A4 23 53 H
/NERR S LA 408 f: , 2R ] Trizol 5 2 HUE RNA , FEAR
P30 e SR B e B A5 5 TR B 6 SRl cDNAL DU
cDNA W#iHR 41T PCR, LA B-actin Ky N2, M4 27245k
THE H AR ) Rk KO B REA L A 3 AR5
JIt I A B4 B (hexokinase , HK) | i 2 S 4 4 i (phos-
phoftuctose kinase, PFK) . [4 Jiil Ji2 i i} ( pyruvate kinase,
PK) .LDH 5 | ) 1 At 5t BURHG BR A R A FR A Wl 1k
TE. 5IFH ey =K = 1,

&1 PCRIIMFEINRTEFWKE

R A3 THEK
Bractin [4##: GCGTGACATCAAAGAGAAGC 188
Fii#: AGGATTCCATACCCAAGAAGG
HK i#:CCGAGCTGAAGGATGACCAA 200
i CCCCTTTTCTGAGCCGTCC
PK [4##: AGTCCTGGATGGAGCAGACT 136
i TTCAAACAGCAGACGGTGGA
PFK iE: CTGCCCTGAATGTGATTGTCG 195
T CGTTGGACTGCAAATCTCCG
LDH [4##:GGTGGACAGGGAATGTACGG 118

Fiif: GAGCGACCTCATCGTCCTTC

29 SFitFEFIE

K SPSS22.0 B A AT H o3 HT . BdELAx + 5
7, 22 2 (A AR LR 2R T 254501, 4L TB) PR 7 L3R
FHLSD-t K556 , ¥ 567K E = 0.05
3 R
3.1 FEEEXS KK-Ay B & MHEHERIE /R —AETE 24
P28 R E R A TiE ST RNE

SIER A R AR /R 24 h R & UK E R
HEFI S R 2 TR (P<<0.01) AT S ALE RS
RBCK TG R T OREY W AR S (<
0.01), SR AT, 4% 45 25 41/ B B iR 48 4% (FPS-
ZM1 41 24 h koK mBR AN ) 34 18 35 100 7 (P<<0.05 5 P<
0.01), Z5ARIFE2,
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®2 BHMR MK EHERRHIFEFENIRNER (x£5,n=6)

ik AR UKL 2 hfg L S ( mmollL) [kl EUNER TiF i T a5
i 3472048 6804129 27032 1774218 30884098 0.77£0.10 T3 446 2056+2.34
ai| 7871054 N3408 2904025 19974839 26874378 048 0,04 40.00+4.08° 6574142
i 515056 1335126 2054029 8.00%1.58" 32304248 063004 61574351 82£176
A 587046 1325352 240017 133045.15¢ 3584252 0.59£005" 55904349 9624173
FPS-ZM141 6454060 20,18+ 144 2404018 10104370 362042.99° 0574003 51954476 8874155

a: GIEWH I, P<0.01;b: SHIBILH AL, P<<0.01;c: SHIBILH ILHL, P<0.05

3.2 FEEEXT KK-Ay B & 1B RE/INR 2 ALHALFIER
=g b

TE R A/ INRAS T i B A A0 B e A R /N
BEHES RSB, A DL TR] 5T 40 A 5E A R A T
Mo 55 R 2 HeA BRI/ IN B RS /N LI IR R (8 A8
T A5 B B I A G A MR LR IR SE R i L, 2D
AR/ INE TR RS AN, AR /NS Z AR BRI
SO BN 0 P 43 B 3 T R (P<<0.01) . HBIALA [
BB/ RA KRS /INVE TR 2 AR AR IR S A
FWesE , H AR R H AR, R /DB R 4 iR
A | TR) S5 40 R A | S8 U B 05 143 2 SRR AR (P <
0.01), Z5HR W3 1,
3.3 FEEEXT KK-Ay B & 1B RE/NRE AL HALBRE
IR R

1EH /NS UL S P 20 o A R T A e B,
A% Y T A AR 25, AN R e R . BT /N R
EALHL Y

IR ’fﬁﬂ?
T - 2B ) B 2 s N A A 5 A e (O BTR

*x3 HBANMREARERGIFES F GSH.SOD . LDH
IKFERHMEER (x+5,n=6)

415 SRR GSHAF/(umolig)  SODAF/(Umg)  LDHKF/(Ulg)
&4 0 60.66:+3.52 4572012501 20005041743

i 4601055 B64+254 306962144 156128412533
FEmA 200£0.71° 39.60£330° 4538942737 213579+ 157.10°
AN 200£071° 3L06£3.30° 3886753355 22450043162
FPS-ZMI4 220£084° 37.60£330° BTOTE25T 903,624 7940°

a: HIEF A IR, P<0.01;b: HAEIZ HLER, P<0.01;c.: 514
4, P<<0.05

ok A, A RE AN TR . SR 2 S AL A
L, /NS AL SR TS M A AN R R B okt . 2551
L2,
34 HEIMNKK-AyBEZMBERFBNREALALF
GSH .SOD #1 LDH 7k F i) 80

5 IE R A i, B A1/ RS2 L4121 GSH. SOD
FILDH 7K V-3 8 RN (P<<0.01) 5 SR Fui, &5 45
254 /N RS L4 21 Hh GSH ., SOD Al LDH 7K -3 i 3 7

ZEIR LR 3.

\

IR FPS-ZM14]

B2 #FEE KK-Ay B & MEHE R /0N R 22 L2 4B i 45 A = i Y B

TEZP 20234745 34 45 710
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3.5 HFEEX KK-Ay B & HEHERFB/INREZEAHLAFHER
B F= 4 018 2% A 220

AHIRGE A A Hp I B 36 AR = . 5
IE L LR TR /N RS2 L 2 -1, 6- kR
SRR H IR | 3-E R H I mE LR N B R 5 FhopE1C it
FEIKOE5 B AR (P<<0.01 5%, P<<0.05) ; ST L
A AL/ RS AL S R LA BRI = 7K -3
B ETHE (P<<0.01 8% P<<0.05) , 2 FEAN4H 52 AL 2H 2 3-
BT H I LR | P A R 7K 44 3 T (P<<0.01 1
P<0.05) ,FPS-ZM1 4l /)N FLUSE AL AL 2 SR -1, 6- 1
iR | 3-Wi iR HIm i SR N R R K B TR (P<
0.01), #E—# K H MetaboAnalyst 5045 & 434 5 & PHL,
R XS i 9 /1N B S AL 2L 5 %) T o 30 6 2 Wl e K o
LERLE 3 K 4,

20= [ — Rl

< | [

IR 2L
| - - Eze i)

B E=AFPS-ZM1 41

AR KT
1

HHE-1,6-

R

SR
iz

3-WERRH 7Lz NARRR
i

a: HIEF A, P<0.01;b: 5HEIAH L, P<0.05;c: ST
s, P<0.01;d: S1E# 4, P<0.05
3 FEEX KK-Ay B ZMHERB/NREA AL R
RET=KFEREME(x +5,n=6)

0 st @i.....
8
_ iz @)
5 6
: =siiisk @)
' ®
@
b e
;

0 005 010 015 020 025 0.30
AP T

T B A A B , R A 7 B P T
K SIBURTR , R PIEBIN , B SR
B4 #FEXKK-Ay BEZMEERFBNREALALFHE

K igHiE BRI

3.6 HEEEXT KK-Ay B & MHERE/NRMFFMEAHRA
1 AGEs 7K I 201

55 IE W 4 g, B A /)N BRI 9 AN S L4 4
AGEs /K -2 18 2 785 (P<<0.01 5 P<<0.05) ; SHE A4
FA L 4525 25 21/ B i A S ALZH 2 AGEs KT i
FIEMR(P<0.01), 4534,
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®4 BHNRMFMEABRS AGEs K EHRTE

R(x+s,n=4)
Gk L3 AGEs/(pg/mL) SAAYAGEs/(pge)
&4 126.10£745 1389514 116,14
fA 15971 42427 20787031549
Heml 1012941877 142555+ 229,19
A 1175842014 133840 173.06°
FPS-ZMI4 10722£21.00 1299.87423743

a: SIEH UL LA, P<0.053b: SIER 41 AL, P<0.01;c: SHUHAL
A, P<0.01
3.7 HEXKKAYy BAXMEBKFNRELAR
RAGE & B3k i% 7K F 0 Bax/Bel-2 K22

5 IE R A A, AR /N B S L ZH 21 RAGE 2 1
FikIKF- Bax/Bel-2 ¥ i 3 T s (P<<0.05 8 P<<0.01) ;
SRR LA, 25 4 AT/ N SR L S RAGE fE 3R
157K Bax/Bel-2 3 i E K (P<<0.05 8%, P<0.01), 4%
UL 5 %5,

RAGEI-- — — —|46kDa

I
B-actin | 43 kDa

Bax 23 kDa

Bel-2 0

fractin | S———————————— 43 kDa
WERH B fmgl AJENZ FPS-ZMILZH
b FHNREHMELF RAGE Bax FBel-2 EH*
KRRk E
®b FHENREAAL P RAGEEZEHARIEKTFM
Bax/Bel2 MELER (x+5,n=3)

ik RAGEE[ MK Bax/Bcl-2
F#d 190054 034£0.10
fiA 398+ 164 237£059°
Femdl 2114021 046+0.14!
A 238+030° 0.7540.62
FPS-ZMI%H 240073 0491051

a: SHIEH AL, P<0.053b: SIERALHAES, P<0.01;0: SHIEAL
LA, P<0.05;d: S 3, P<0.01
3.8 HEEEX KK-Ay B & MEHERFB/NREZ A AR IER
fif 48 BR 3R A mRNA %7K F 89 2200

5 IE 2 s, BRI 4 /)N LS L4 40 HK L PFK
PK . LDH mRNA 3 ik 7KF- 34 i 3 FE IR (P<<0.05 5% P<
0.01) ; SR LA, FEmEA 2T/ RS2 ALZH Y
HK . PFK ., PK.,LDH mRNA % ik 7K ¥4 g 3 T+ & (P<
0.05 8¢ P<<0.01) , FPS-ZM1 4 /) [ 5 AL 4H 41 v HK
mRNA k7K 5 (P<0.01) . 4553036,
4 itig

5 R 5 S B o g I 2 5 | R S A I Y8R 2
SR A5 NI B D RE s i . 7E b AL e Eie
B AR, — B D RE S BLREA , A X A BE R G
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RO B H/NRE A R R B RE K 5 RR E BEE AL
mRNA RAKFRRMER (x+5,n=3)

41 HK mRNA PFK mRNA PK mRNA LDH mRNA
il 1.00 1.00 1.00 1.00

fiAg] 048+020° 036005° 009007 009003
FeRg 310+0.11° 2654052 4714025 1904052
A 1934085 0.8240.15¢ 1824037 1774043
FPS-ZM14 238+0.16° 0.18:+0.04 03740.12 065£0.70

a: HIEHALE, P<0.05;b: SIEH 4 L4, P<0.01;c: SHIAIZH

LbAE, P<<0.01;d: SRR 1AL, P<<0.05
— B BRI B R A SR A
SO, TR IR R A TR AR T D RS

A b AT VE R L AN SR E R R 2
B2 L7 AN 4 BB AL SR Hb B I “ SRR
IR A T ARG SRS BRI AERE IR, ELIG IR
SR AR FT AR Y R R, A - 1L 2
20T AR R A8 B AR I A3 A T Ak T A Ak A
PR PRI A5E TRD / )N B ) A B 01 403 R 52 U I S AR S
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