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[ ZE] B8 7 REFIE(Madin-Darby canine kidney, MDCK ) 4H i i U7 | 3 A ) W 14220 1 Xoh e 42 4 O 434 9 055 P 1)
SO B AR FIRLKL . F53E % MDCK 405 TARBU3 800 95% N, Fl 5% CO, HIA HLIL IR 25 R 25 g b | 4> il 3% 24 36,
48,72 5, 84 h,, VY F LA AR (MTT) Al H 22 X Sl S M4 05 MDCK 2003 5 T5 L A2 IR 1 MDCK A EH20
B HERRAN AL, NZhEWE 1.2 303 h )5, WEEANREENH, F Western blot &2 i /M5 5 I8 37 S48 ( extracellular
signal-regulated kinase 1 and 2,ERK1/2) p38MAPK I Akt FIBERRILIE T, SE5R A2 UL EE 1Y A Bl 40T B, MDCK Zt g MTT
TEME B E N IRA I TR (P < 0.01), MAHZRRSE, B4 24 36 1k 48 h J54EI A HSTH BE ) LU B AUH B WaoR, 2 7 h
Gl PR 72 5 84 h R, HERARE B B B AR VEH BT ERK1/2 F1 Akt PRSI AL 14 A 2 41K, p38MAPK
HIBERR AT M B A B H &R A BB AN b ERK /2 F Akt SCEEBIB080N , p38MAPK i, g5it . H el ity
MDCK 2 e T LSS M, 12V E R PT RESE A 30T ERK1/2 F Ake, #07 p38MAPK T 558,
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ERK,Akt and p38MAPK are involved in the cytoprotective effect of glycine on hypoxic
impair in MDCK cells

QIN Xia"?, JIANG Li*,ZHANG Yong-mei', CHEN Qi**

('Department of Anesthesia Physiology,Jiangsu Province Key Laboratory of Anesthesiology,Xuzhou Medical
College , Xuzhou 221004 ;*Atherosclerosis Research Center ,NJMU ,Nanjing 210029 ,China)

[Abstract] Objective:To investigate the effects of glycine on hypoxic impair in cells. Methods: MDCK cells were cultured in a
modular incubator chamber full of 95% N, and 5% CO, in the presence or absence of glycine for 24 h,36 h,48 h,72 h and 84 h. We
observed the effects of glycine on cellular proliferation under hypoxic conditions by MTT method. Western blot was used to detect the
phosphorylation activities of ERK1/2,p38MAPK and Akt in cells. Results; The proliferation of MDCK cells cultured under hypoxic
conditions decreased significantly,while the proliferation increased after glycine treatment. Protective effect of glycine on cells was
found at 24 h,36 h and 48 h of hypoxia. Activation of p38MAPK and depression of ERK1/2 and Akt in MDCK cells were detected
when oxygen was deprived. Treatment with glycine antagonized the hypoxia-induced phosphorylative changes in ERK1/2,Akt and
p38MAPK. Conclusion: Glycine could protect MDCK cells from early hypoxic injury. Activation of ERK1/2 and Akt but suppression
of p38MAPK may contribute to the cytoprotective mechanisms of glycine on hypoxic impair in MDCK cells.
[Key words] MDCK cell; hypoxia;glycine;signal transduction
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rial occlusive disease, PAOD), /UM IL4550% B 28 1%
NIEENRMRA S — KT, geit, E AR
T A O LA B SR IR 180~200 JT N BT
NEL) 100 T, HER (glycine, Gly) J& RIRZE#) B
{7 B 1) 2 HER M D EAL s ZHE IR 2 5 R 1 B AR
W, TEPAXRRZE R GE N, H &R AT 5 5 s I H =
MR Z ARG &, A mdI v 23 B . B &R
Xof Al A QI B A 0 2 L B AT B 8 i DR AP PR, ml A
B A0 B RE = A 2 RE ), DA T BE I 4 Y
R Bl D0, T H 2 R 0T ot S0 50 4 K 4
(Madin-Darby canine kidney, MDCK)J& 754 4 7EH
L EABUHI HATERE  ABFSOEE T H RN B
PEARRAR T BOVERT, FERSHAT BEHLHI AT TR

1 #RFnAE

L1 ##

MDCK (ATCC 2~ 7], 3£ H ) ; A , Gly (Sigma 2
H), 25 [E) ; DMEM 55 3% 3 (Gibeo A H , ZEEH) ; Frik
2P (BUM P 275 22 ] ) 5 PO H SR e 2R (MTT,
Sigma /v H], ) ; @ TAEG (RMEI S );
{HIR CO, ¥5F# 48 (Heraeus) ; . 548% (Olympus A #] ,
HZR) ; #4i7K 2258 (Pall Lifescience Lab) ; 1R A& 4K
(B 50T =SR2 W) ;s RPMI 1640 JoAH: 77 4 (Sigma
2y H, 32 [# ) ; Anti-phospho-ERK1/2 #T {& | Anti-
ERK1/2 $i & . Anti-phospho-p38MAPK #i {& . Anti-
p38MAPK #i &  Anti-phospho-Akt HT/A&  Anti-Akt $T
& (Cell Signaling Technology A7), &), Electro-
chemiluminescenc (ECL, Amersham Biosciences 2\ A ,
KH),

1.2 Fik
12,1 i3 thAX,

MDCK 4 il #2:FF 2 10%/INF L7 DMEM $5
Frhk,37°C 5% CO, FEFRA AR X0 Ed: KW
TG, HAMA K RS R 90% I AT AR,
Dhank’s & ¥k 2 3, LA 0.25% J#A§ I 0.1% EDTA
(w/v) IREWREGMMERT,37°CHEH 1~2 min, H
{5 B 0 AU, AT DL AR OISO A S 208 M, 7 25T
O, AL E T 37°CR 4 se AL, A 10%
/NI DMEM 532 28 -1 AL, T R T BE
P 2 ) B 0 YRR, e 3 ) A e e 8
Fto
122 #IVEsAARR

SCR A MIE R AL SR AL Gly ZbFRAH PRI
WP AT I LA fL, MDCK 4L 6 x 10°

A/FLHEEFPT 6 em AN, £ 24 h R ETFAERT,
WA 5% C0O,,95% N, s arhas HPR S, BT
SAL AL TE R R E BT 37°C, 5% CO, 1557
R, mBEA ST RTIA S mmol/L Gly B A Gly
REPRZE | BAEEY Gly ZbFE 24 36 .48 .72 .84 h G,
1.2.3  MTT #nl 2 fed % 7

MDCK ZHAE LA 1 x 10* D/FLEER T 96 FLAR ,
37°C,5% CO, ¥5F-ff P A K 24 h, B E 2R
AN, AEL 200 wl BEFRM A MTT TAER 25
wl(FH pH7. 4 B TCIMIE IR BCAL 5 mg/ml, BLACEL
), 37°CHE 4 h, 55 Tl DLEE S ek i, 55 1
W, BFLIN 200 wl —HEEHL(DMSO),, CliniBio-128
R T 492 nm AbSEBOCHFE(E D (492 nm),,
TE 4 i ke S A [R) B AR A U D (492 nm) LA S 7 44t fifd
LRARBERG M
1.2.4 &G % J& ¥P i i% (Western blot)

WA IE X R RS A A R B
Wb 5 min (HHASYE | BUG S (9 AH R 2 (60 pg)
HIAE S 28 10%SDS-PAGE (- - JL Bl TR 4 — 5 N 1
WEIEEERC IR ) 2 BIIG, DN % PVDF i
b, B RIER 0.3 A, 100 ming FEBSEEET,
5%RRWA Z MR BT 2 hy B, A B A
BRI —HT(1:1 000)4°CHFF 134 ; TBST PEAK 3 ¥k, fin
AR (AR i AL IR IC 1 — 3T (R 126)
FIMFE 2 h, VARSI ECL fh24 & 6 1L
ZIRENAG R G MR Image J AT K EE 4347,
1.3 %itsrE

B A 5 R ] SPSS13.0 B4 k418012 # A0 B
SEHAEIR DAE + AREZE (v = s) R eIk
FHHLH E 7 2253 BT (ANOVA ), 2H 18] He#8K ] SNK-¢
K55, P < 0.05 hEFAGIHE L,

2 & B

2.1 Gly 58 MDCK %8 038 75 75 P % v

MDCK 4 Bit4 24 36,48 .72 5% 84 h Ji7, 4 i
D (492 nm) 435 1EH X LAY (79.7 £ 6.9)% .
(71.0 £ 7.7)% (71.0 + 7.7)% . (47.6 + 1.1)% . (39.1 =
3.2)% , TEXEL Y T A i 48U B P, MDCK 21 Jif 35 458
IEF X IR R (P < 0.05), Gly AbFZH 4 i sk
%24 .36 .48 .72 5% 84 h Jii D (492 nm) 435 M IEH
X R ZH 1) (90.2 + 6.9)% (819 + 3.6)% . (84.4 =+
3.6)% (479 + 4.8)% .(39.0 + 2.6)%, S51EH# XA
AL ,D (492 nm)24 h B R 25 (P > 0.05),
36,48 .72 1% 84 h B B 22 57, 2 R B A St
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36 .88 48 h JS UMY D (492 nm) M B AE LA B 4
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- =
o W o

4
n
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C = N W A W
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MDCK 4 Béad A, MTT U E g gttt . SXHIRAARLL, * P < 0.05; S5 AL, 4P < 0.05( +5,n = 5),

Xof HR2H s 2H
1
Figure 1

2.2 Gly mietR P AE R 09455 8 51842

& MDCK 4 648 1.2 B¢ 3 h By 5046 48 i
1, Western blot A6 2% /1~ s [a] 55 8% 2 1k 26 5
AL AN A H RIS . Western blot i 7R S48 2H
5 IE ¥ A BB A H , ERK /2 B 5 R 1k 7K S B AR
Gly Zb PR 5 B AL AR L, 7F 45 1B B ERK1/2 B
FRAL TG PR A ERK1/2 BE A 454 2 18] 0
Z5(P> 0.05,8 2A), Image J JKEEM & 8w
RALEAS BEAZLE, Sitatr Basiad
SIE% XTI Cly Zb B4 5 8 40 AH He A B i 22

A
1h 2h 3h
- o+ o+ o+ o+ o+ B
- -+ - + - 4+ Gy
_ p-ERK

| total ERK

36 h

A

W ERAE G E X (P<0.05), {EVE 72 5 84 h
J& , Gly AR B n W B -y EF (P > 0.05, K1),

48 h

357
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=20}
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Gly Ab3ZH Xof BRZH BE4]  Gly AbHig

84 h

D(492 nm)
S = N W A W
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Xif B4 B

MITT S5 6546 0 A S 240 PO 8 i 5
MTT assay to detect cell proliferation during hypoxia

5, 2R HAG R (P < 0.05,K 2B),
Western blot i 7 Hlt 48 2H 5 1F % % BRZH A5 [,
Akt BERRIE ARG, Gly AP S H A A, 1.2
h PSS T] 6 Ak BEFR AL TG PERGR Rl 1) (1] 1) 228
1,3 h i Gly 2bFRAH S 2 Ak BERR LIS 1 T
225 Akt REASAHAZREHEZES (P>
0.05,1 3A), Image J KIEWN & IHABRICEAS
MEAZHE, ST SR B4R 415 1E 5 X IR
Gly b¥HAl S A I 225, ZREA%

H2FE (P < 0.05,8 3B).,
|{
3h

B 1.0p
09} O &4
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A:Western blot 255 ; B JKEE TR 2R 45 R, SIEH X IBAMILL, *P < 0.05; SHSEHAM L, 4P < 0.05,

K2 ERKI1/2 BERRALIE AL 1L
Figure 2 The changes of ERK1/2 phosphorylation

Western blot ‘W /nEAZH 5 EH 4AH,2 h B
B 2H n] BH S 4 i p3SMAPK BERR 1L TG E , Gly 4b
FRAH SR A, TR E p38MAPK @R 1L
TEPEUE | 3 h I p38MAPK FOMERR L1 M JL-F- 1

%, p3SMAPK BEHAHZHILH B 2R (A
4A), Image J KEEM & THEMRCERS BEH
Z W, GEiHiir s Gly AbHid 5o E i m e
HiEZES  ZRAEA%IFE (P <0.05,K 4B),
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W e AN T T oAk 2 03 .
202
0.1
T —— ———— 15| Akt 0
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A:Western blot Z55% ;B IKBEMT R ARG SIEF U IRAIMLL, *P < 0.05; SEEEAAMLL, 4P < 0.05,
K3 Akt BERRALTE P22 1L
Figure 3 The changes of Akt phosphorylation
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- W W WP WP W 33)APK

B 12f
% ot nﬁk%é’ﬂ «
] m Gly Zb 34
Z 08}
A
g 0.6}
<
% 0.4} A
T o2} 4
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A:Western blot Z54¢; B JREE MM 45 FIARIKEE AL SIEH X HRAUA L, “P < 0.05; 54U, 4P < 0.05,
4 p38MAPK BRfLig ARk
Figure 4 The changes of p38 phosphorylation

3 4t it

BT YA SV A A A B 5T 2 B 4, ST
ARG ANRE T AR AR, LU o1t oh
e, H B IL AT RE & A 5w AL i B
AL = FITiZs S A 20 A 0 0 B A P A A R 5L, 2
OB A, 9 SRR AT S AR B 1
FaS AL, AW &L, MDCK 2 i 48 24 .36,
48 72 5 84 h JF , 4L D (492 nm )B4 91K 1F %
WL (797 = 6.9)% . (71.0 = 7.1)% . (71.0 =
7.7)% (47.6 + 1.1)% . (39.1 + 3.2)%, S5
FWXTRAME AR EES, Z2RAAGIEEL,
VB I B B EUSOR , A SO T A S — PR E T (8 A
AN B AR | Gly A FRAT kAR 24 .36 .48,
72 5 84 h J5 D (492 nm) {H 435I A IF F X R4 1Y
(90.2 + 6.9)% . (81.9 + 3.6)% . (84.4 + 3.6)%
(47.9 +4.8)% . (39.0 + 2.6)%, Gly {44740 5 1F % %t
MRZHAH L, 4009 D (492 nm){H 24 h I} JCH] i 2%
5,36.48 .72 84 h A R, ZRHASI#
B, FE MDCK 4t i 40 U0, A s £ 25 6L , 24
MBS A, A i S A I S R B T
FRASEALF MM, T Gly PRI YER,
R AU 13 1) A L AR B 52 3] T IR i it o e

[ RE A, Sl PR A Bk 8™ 5, Gly IR ERIE
AN BB SRS 45340 200 ) 4 P R AR B O IR
A HEARAC P S E AT H, 409 D (492 nm)
{24 36 48 h BB 2R, ZRAASI¥E
SR 72 .84 h BETCHA .25 5% 0 24 .36 .48 h Gly Xt
B4 MDCK 4 A T4 /R AT, AR 72 .84 h X AR
PEFTN Ok AR SO “BET 38 38 R DR R 42
RUEIAH , BB E AT I , Je i/ N F T FE A
S REIG N, AR SRV N3 BH 2 200 MR e
HY 400 DY A AR 3 T, AR Ak R, (R 20
MBEAT PR FEC R, AR A D RE B A W iE R B
PR R S R R R — e RS AR A
VER 4> 79 a1, 4 M A 4 T R A
Nishimura " Ak 24 40 fE #5145 3k 3] — 2 FE 2 5 , i
JIEE I Gly SUER “FET 38 T8 " TF I, 2 i s A
— S SE3E T L, W) Gly ASFEEAG A1, 7E 40
LB SEARII , Gly AT A4 20 i S Sk S 434, kg
0t A R ) 483403 3 30— R B TR AN T 3 45 40
Ji , Gly X R AaC I F5 40 A AL NS P PR PE T,
WF5EEBA Gly 521K (glycine receptor, GlyR) 4%
Gly % ATP FES AL R4 VE ], HETR 20 MO ATP
FEI TR AZ B8 1, B AN ML A A7 0% J LR, Gly AU
XFATP FESANAEA CRAVE T, 18 v] fR47 MDCK 4 i
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o TR ARSI

N TP Gly SRAP SRR s A0 1 1
FHPL, ARG 22 25055 AL 05 (mitogen-
activated protein kinases, MAPKs) KT ERK1/2,
p38MAPK MIBERRILIE I, MAPKs f&—2822/ )3 2
e S b (TP YN NSRS TR T I e R R )
DA R A N5 556 e, B H T 1k, 7Em
FLEZ YA, O %K MAPKs K 1EE A
ERK1-2
JNKs/SAPKs (c-Jun NH2-terminal kinases/stress-ac-
tivated protein kinases) .p38MAPK ., ERK3/ERK4 #l
ERKS %R [RIE2T, MAPKs 45 403458 | 44k |
PR S I U N A5 22 Rl A A RS 1
MAPKs A BERRALES s N A0 B 2R e, =
SRS | A, Ao 20 A A SR A
ERK 15 MAPKs 7% 1) — > 8 240 % , ERK1 F1
ERK2 JEH A N Z R A, ERK AT AR I
PR 7257 22 3 25000 | i A AR AZAE T T s A
+, MR S P i s S R gk DA AR S A i Y
B, e, iERS | 128, Ml gE T, p38MAPK
SEA R PR B T3 S . S Y p38SMAPK
IR LRI 3, Sl T tEdnffaser P,
p38MAPK JIH W il S AR AL SCHRIRIE , 45
B F 2 (oxygen-glucose deprivation, OGD) #4387 4= K
B 0 Fr p38MAPK #isi® 12)s idile i i 4205 | 762
ERK1/2,p38MAPK K JNK Fik Bl #2240
Jits (NPS) k415 5 ERK1/2 1 JNK #7% ™, Zhang
ERHAE Gly XF ATP #838 PC12 404y VE &
GlyR /-3, 1M GlyR BYSE Fil B FF IR A 2 b
TR, BRSNS TN BERZ MR ATP FE3R 1
M 2 Gly ORI ER] Selin SE S HERSLERHF
ST, Gly A BEIE i A2 E 1l LA (A BE ok £ 47 il
i A B 5 B ARSI 2R B, Gly R/ o S b A R
LT B0, 1774, BREH LITERF SRR BT , Gly
5 GlyR 54 LU 5, @i ERK1/2-EIK1 ( Ets-
like transcription factor-1) ,Akt-Foxol (Forkhead box
O-class 1) BOBERR AL IG5 [A] B ) p38MAPK A9
FRALIGPE, DI A4 L XT ATP #6355 20 i 1 PR 47 4
FHRO, ABIESE A B, BRAET ERK1/2 BYBERR AL 1k
B, p38MAPK FYBERRL TG PEHE =5 . FF Gly A2
SR AN P ERK/2 SCH T BT, p38MAPK 4
il Pal FEIHIE , Gly BT 3# i 1E BRIG A (Reac-
tive oxygen species, ROS) I HAT & AL 16 PSR AR P AT
N T AT . Gly T 5Ri75 - (0 AT 40

(extracellular signal-regulated kinases) ,

MO T, X AP T AR R E p38MAPK,
JNK,ERK K NF-«kB 528, Kim %5814 antho-
cyanins AJ 38 52 #1098 T 4% 5 4 15 3 5 (apoptosis
signal-regulating kinase, ASK1)-JNK/p38 i& 1% , I& bR
ROS, H M £L KA A (heme oxygenase, HO-1) 3
RIBRIEHAZ AR,

Akt WFREE FH 484 B(protein kinase B,PKB), j&
PI3K S-S A AF T o A0 DG S o DR 1 BT Ake 2
AR W b 22 Ffil i 5 DR Ao g st o o) (B2 Akt
SE A BRILE A A e e 1R, IFFEEs R
s, SRR Akt BERRIL/KF- R, Gly BH (kX Fh gk
PRALTEVEREAC, Gly S5 mB A4 Ake BERR 1L I 1
HBAEBRAA 1.2 h, FAESRA 2 h ST, i B
I TRIAAE G | ZR AR 3 h I X R TR 2R, SR 7R
BRAEBANIESE Gly i ERK1/2 Akt HYBER
A GV 5 R4 p38MAPK FOMERR 1L 1614 , I A&
ARHOOT R SR 5 0 A L ) RAP R T . Shen 55 P
HEK293 4l il K2 5 /INBK R BRLAR A 52 cAMP A 3 i
phosphatidylinositol 3-kinase(PI3K)-PKB-mitogen-ac-
tivated protein kinase(MEK)-ERK1/2 #4234 {% TR-
PC6(transient receptor potential channel 6), RAS/
RAF/MEK/ERK I PI3K/AKT/7 i % % #£ & 1
(mammalian target of rapamycin, mTOR ) &4% i & 44
(1) SN AZE BT EAIL A4 2

g5 Lk, Rl 47 MDCK 20 % T 03k
SEPERT, A T REE S ERK1/2 A1 Ak, f]
p38MAPK IMEEE, R TR — RS,
(&% k]
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