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The effect of Amadori glycated serum albumin on diacylglycerol — protein

kinase C cascade in retinal blood vessels of bovine
ZHOU Bo , et al

( Department of Endocrinology, College of Clinical Medicine , Chongging Medical University)
[Abstract]  Objective : To investigate the effect of Amadori glycated serum albumin (AGSA) on diacylglycerol — protein kinase C
(PKC) cascade in cultured retinal blood vessels of bovine. Methods : Glycated serum albumin was prepared by incubating sterile — fil-
tered normal serum albumin for five days at 37C with 25mmol /L glucose in phosphated buffered saline( PBS) . Albumin incubated for
the same period in PBS without glucose was used as control(normal albumin, NA) . Diacyglycerol level and PKC activity were deter-
mined in blood vessels incubated in media containing 10% nonglycated serum albumin (NSA) or AGSA, ant 5. Smmol/L glucose ver-
sus 20mmol/L glucose for 24 or 72 hours with or without 50 mmol/L d — a — tocopherol. Resu/ts : In blood vessels cultured for 24
hours in 5. 5 mmol/L glucose, the relative ratio for diacyglycerol level in vessels supplemented with AGSA compared with the level ex-
posed to NSA was 1. 76, and PKC activity in vessels supplemented with AGSA was also higher than the level exposed to NSA. The rel-
ative ratio for diacylglycerol level and PKC activity in vessels cultured in 20mmol /L glucose for 72 hours compared with that in vessels
cultured in 5. 5Smmol /L glucose was 2.44 ,and 2. 62 respectively. 20mmol /L glucose also augmented the AGSA induced increase in di-
acylglycerol level and PKC activity relative to that observed in 5. Smmol/L glucose concentration. (Relative ratio of diacylglycerol level
and PKC activity in cell cultured for 72 hours in 20mmol /L glucose supplemented with AGSA versus 5. Smmol/L glucose was 3.47,
4.54 respectively) .D— a — tocopherol can prevent activation of diacyglycerol — PKC cascade induced by high glucose and/or AGSA.
Conclusion ; AGSA activate diacyglycerol — PKC pathway by mechanisms that are operative under normoglycemic condition, which
may contribute to the development of diabetic retinopathy.
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FREE & IS BT B e 530 16 28 7= ¥ ( Advanced
glycation end products , AGE,) /&5 BOW R Ui &
A BN 2 —, AT AGE, BURDLE C A
WABFFR . ET MM MK ED FHaEE, S
RESE BB =PI 4R & 3CEK , BUA TR ER T eI BE4L
P EE R Amadori ¥EILE A, BN BB ™Y,
BR AT ST 2 FAL DB PR BB Amadori $E4LEE /K
e, BEBHRERE AREVIMKS, BIEMR
A B AR TR AL B 0 B I AR BR T i S
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1 #REFE

1.1 Amadori Btk &% & 844

EHREL IE B RS (BSA)S0mg/ml. 2 EKRH#H S
25mmol/L D— Hj# 5%, 7EBE B P (PR R F I H -
B 37TCHE 5d. LR EBEA 508 PRSIBEE
B, 2T MmE A PBS & 24h, LI EBRAL S HNEHEE,
STHERREA , L% OE 4 00 BE A (B B K 363nm, & 5B I
440nm) , MBI . SR LT BTN A1 £ R (AFU),
BamE BREABEARESR.
1.2 4Am g s & 44

FAB T Meezan > e U BT . BRI 6E4F IR, HBR IR
B OB R, B A Earle's FATHhE R, BES
H Teflon Fah51 3K aF40 28 10 WK, 513 #U4E 90pm FH M |, FH
SRR bk o SCHE I R A P e S 0 1R L 1000r/
min .0 2min, EEZTNBEEFIHRY, HEEMBEMET
A LAIE Y, Bk 10 i i A
1.3 %¥a54

B MR E R TR, BRRd 10% 84
Mmi&. RPMI1640 . 0. 05% PN B2 40 M 4 1< A F (sigma 2
A, 0.01% AT EM M. UERZTHERERE, S
10% Amadori ¥k (578 15 /10 % AR 8% 1L, [ 3 F14E 5 ok FF A 2
¥ 5. Smmol /L SERHE IR, L X & 10% Amadori ¥ EH/
10%AERE (L (1 B9 & 88 (20mmol /L) 24 35 FR W, 4k 42 35 3%
24h.72h, LA 10% AEB51E 5 B B /10 % R4k I 375 A0 IE B B
WEIWB, D-o- ABFH THET Amadon Tk I iF 5
FEE RS H AT HAT 4h I0A S0mmol /L D— o — 4 HEp
RS .
1.4 e i DAG #3 Bfom & (2]

WHRERG, FEIBFRB, THMAMASHERE, K5
H T MEEZRE R, MASEREHAK RS, BT
2AEER M E @ P B 40 2 K, 20 100mmol /L

DTT,51gDAG 3 B (Gibeo 22 7)), 7K ZE 90pl, R 5 M A
10dr— [PPIATPIL AW E ¥ TRAFD25C R
30min, ZKEEBEIE R IR : 1ml S5 :2ml HEZT —20C2h, F
BEUER 2mll %HCLO, %3k, BEWHE 2ml HERAT T
1 FLISARTE 1000 & 5% FEE(ED ) BL 20pd BEATEEE
EEW,ME XKAF ETHREE 48h, B TR i,
B {7 nmol/mg EH .
1.5 JB4% PKC #4547

AME Ishii 5514, BT ISR S M b 37C
BEE 10min. H.ZE P SOpg/ml Hu 7S 3 K (sigma 20 H] ).
137mmol/L NaCl . 5. 4mmol/L KCl, . 10mmol/L MgCl, .
25mmol/L3— BB H . 5. Smmol/L # & . 5. Ommol/L
EGTA . 1mmol/L CaCl, . 20mmol/L HEPES . 100pmol/L
r— [PPIATP . 100umol/L /\ B J& 43 (Amersham 2% 7)o
4C25% —RIME LR . HOR EERATHRBTERIE
M b EHREAN 2. Sem, FAETF 75mmol /L BEER HEE 3 K. B
ARTHRIE BAREEFR , 2h J5 TR B Eed v — [
PIATP $% Z /\ B 1 89> P WS 16 M, BREA 47 R pmolpi/
min-mg Ko
1.6 #%hitFam

R 1+ 5 E, RAIESH Kruskal — Wallis B 5 |
Mann — Whitney U 88617240 8] L 3¢, Fisher 8% Tukey E17
FrERR.

2.1 Amadori it &5 T

AP 363nm, & 81K 440nm, Amadori ¥#
LI 16 13 2 13 5% 6 38 BE S 380AFU, T JC % % b
BSA Xt BEZE Y638 B 4 21AFU, Amadori ¥4 I 1 H
ERL SDS - PAGE (3% #4688, 5% 53 8 1) LIk,
R B B 4717 , 5 BSA S BUAR [ E Ik
2.2 Amadori #1L & & G & 34 5F F AW L b F
DAG K49 %0

3% 24h, ZEAE 3 (5. Smmol/L) B & ¥R, 10%
9 Amadori 4k 11 2B 11 7T 4 1 2 0 W B I %8 DAG
SR, XA 1.76 18 T 4B FF 72h, 10 % Wik
& ) ] 0 ) B i DAG & 2 B3 Bext B]
H—E B A (P<0.05), UL Amadori 1k B
EABES NS UMBENE DAG &8 2 R E K V.
L4 KAFEFMEMNEFRRS, 5 5. Smmol/L K
PR AH LE, 20mmol /L & Bk £E 24h B 3K #E M ¥
DAG ¥ (P >0.05), T 72h B 1 J) 2 %) B £H 1%
hn45%, HHAEHESNFRNELE DAG &8
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£ 1 Amedori BLIMFEEOMSETFAPMELE DAG SRR
DAG(nmol/mg FEH }
% ¥ (mmol/L) n *HEY >ah 7h

5.5 4 NSA 1.06£0.04 1.05+£0.06

20 4 NSA 1.04 £0.08 1.49+0.23"

5.5 4 AGSA 1.87x0.247 2.75+£0.36"

20 4 AGSA 1.92+0.34" 3.65+0.41"°

NSA:IF ¥ I & 3 E H; AGSA: Amadori B {L MFE QI EH
NSA20mmol /L 337 20 B, AGSAS. Smmol/L ¥4 4 P<0.05

*. 5 NSAS. Smmol/L i FFAH KK P<0.05 “: 5

F& 2 Amadori BEL I EE S R MEX 440 MBI & PKC & AR M0

PKC[ pmolpi/(min-mg &HH) ]

%8 (mmol /L) n ey 2ah 77h
5.5 4 NSA 5.68+0.93 5.72+0.89
20 4 NSA 5.59+1.06 8.77+1.12*
5.5 4 AGSA 8.48+0.96* 15.02+1.36"
20 4 AGSA 8.59+0.98" 25.90+1.17"°

NSA:IE¥ MiFE 8 T HE; AGSA: Amadort L B 5 E Y
NSA20mmol/L 5535 2H 8%, AGBAS. 5Smmol/L ¥5354H b P<0.05

BIER RN, 247E 20mmol /L BIEBE B+, A
10% Amadori ¥ BB HIEF 72h, (I SHREHIET
DAG /K IMEA S, 3T EBAM 3. 47 5 (L%
1),

2.3 Amadori L& & G & S F AR B A F
Ja4i PKC & W49 %0k

HEgF 24h, FEAE WK B H E AT, 10% B A-
madori ¥¥1L HE B T34 MM E M E PKC &M,
RXTERZA A 1.50 £, M¥EF% 72h B PKC &0 &
FERXTE B . X 20mmol /L B BB SR,
A 10% Amadori ¥4 B & B3 3F 72h, 7] S HE I
BT PKCIE SIS B3, AXTHRA 4. 54 £, &b
B ey X A4 R B i B PKC fR IR 2 iR
2.4 D-a— £ F B Amadori #i &% G 545
# 5§49 DAG 48 .PKC #E e %

Amadori ¥t B E B &8 T BIRT 4h, BISEmMA
50mmol/L. d — o« — £ BT T . ARG FAMIEHRE M
Amadori H{LBEEH . SRR UMEBENE, 4
RERFEAHEKEREEREE T 10% Amadorn 1L
BEAN, DAGEFEH d-o - S FHMALEAN
2.67+0.24mmol/mg EEH TR d— o« — £ F B4
FAAE 1.23 0. 15nmol/mg EEH (P <0.05), T
PKCE N B R AFRA M 25.90 £ 1. 17pmolpi/
(min-mg FHH)FEMKHR 6.20 £ 0. 78pmolpi/(min* mg
EH); T Y5 F &8 (20mmol /L) fAfHT, 45 R ik
3. AEZFEERd— o — = F BT H B A-
madori LB E B M /B S HE51IERN DAG.PKC 22
1t

* .5 NSAS. Smmol/L R4 L P<0.05 “°: 5

3 it

Eoh 2B BIZE db/db 2 ¥R % /N R
H, K Amadori ¥t B 5 ik, o] 8 EE
100 R I o 9 3 3 R, A REL BT R A R L
VIR TE B B8R T BE AW PR 95 10 o9 RS9 22 Bl 16 i oK
FaE, R REEERESEARSE RS T
VIR R AR EE Y, 7R schiff "8 , & Amadori
EHERMNTY .58 2 - EMLaY, X
Amadori VLY. AT ERINE B RS 4
NEAEABREFRDI KRGS KRENELEES, It
¥ Cohen %[S]U\%ﬁﬁﬁﬁ?&_‘:,&nadori ¥k
HEAHEA SIS

ACIE T Amadori ¥k B8 B X4 ¥ ) 1f.
BESHINE W, DAG ZEHABRHNEEZENFBIE
RAXHEFE T BENBRIIEEERET.,. LM A-
madori Bt EEBAE AR MR N E DAG 5218
FErEn, B pERt R K vk —8E b S Eib e
EFRBM DL RE—H ', BETC M DAG Bp
Ak IR T B 82 LB R (IP) R %% £k F0 8% A5 Bk fE 5%
(POYWI MR, IR N B B P R PR &
WMo AX A AFESEN DAG ASEZEN, &2
AFE 24h LU PH B RISEFRIC 40 MBI (2 e m b
A3 A3 7 A BE LG R (al P 38 om, Mk B A DAG
WL 52> KF, Amadon ¥k 0 E B3| E M DAG
FHE EAE A, BUHER Amadori 512 /) DAG FHE &
i IP 5% PC #64L BT, {H DAG & B A /K
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il ) W — B

£3 d-o— £ HEBHN Anmadon BUBERNSHFESE DAG S8 .PKC EERIRIE

DAG PKC
R (mmol/1.) " kR A nmol/mg FHH pmoal pi/min-mg & A
5.5 4 / AGSA 2.67+0.24 15.09+1.17
5.5 4 DT AGSA 1.23+20.15° 6.20+0.78"
20 4 / AGSA 3.56+0.47" 25.96x1.12
20 4 DT AGSA 1.15+0.14"° 6.11+0.96"

DT:d~ o~ £ FH ; AGSA: Amadori FELIME A EAE A

PKC 2—#H £  Jr BB .LF5, 71 5 DAG
HEMAENEE ZHBENBNEE, A XERE
AL P Pl 5 R R BRI A PKC & 8 3%
W, BRI d—o— £ F BTN, A< SR A& F
HAd-a— £ FHMTBFARMEME , RFAT A-
madori BEIL I (1 T Hil, 5 R A HE DAG 5 &M
B, ]S Tran U5 A B # K P8 B2 20 M8 60 K3
L, #E—2E PR 8 d — o — - F B ITE0GE DAG
BEG, BLESTT Ay R DAG R BEES, BE T R PKC &
M, ETHRBMNEESS d- o EFBOTLEIIES
HREFERIL

HIBFEMNR, G4 50 IR DAG - PKC
FIRE R, ALRERS B, RIIE KA
TE Amadori BE{LE E A INA S & &N, 41 DAG
SE.PKCHEMEH—FBETI & BAIER A-
madori $ifb A& A5 S HEXT DAG — PKC @A b
[, it B R 42 /5 8% A (G B A 5
LR B3 SR A AL —TE B Amadori BEL I EAZ S
PERWAMER TN RES AR, BRESHER A-
madori ¥54b 1 B A ek & 14F, {15 Amadori ¥
A AT M AR I B DAG — PKC 18 3% 84 75 1k 3¢
ARG = B ER B, BRI I R ) i B BV K B TE R, IR R
rh S R BE BB AL 13 B U AT R A R AR
T DAG - PKC @ B AR BEER , iX— & M EiFE
STARRE T BERRIR T ] 5 3 A AR IR R IR 4 BV 1 4
R, 5 P T 10 B 735 7 — R 1 [R) P9 AT 9% 4 53t
R

HTL d-o— 4 FBH AL A LE P<0.05

2 £ X #
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