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[ ABSTRACT ] Aim To investigate aminoguanidine ( AG) inhibitory effect on semicarbazide-sensitive amine oxidase
(SSAQ) in vitro and in viva, and the prevention of vascular complications in diabetic rats. Methods SSAO enzyme
from aorta homogenates of male SD rats, benzylamine was used as artificial substate for the catalytic reaction of SSAO. A
series concentration of AG were added in the enzymatic reaction system, using high performance liquid chromatography to
detect SSAO enzyme activity. 35 male SD rats were randomly divided into normal control (NC) group, diabetic model
(DM) group and DM + AG group, using a single intraperitoneal injection of streptozotocin (STZ) induced diabetic model ,
AG (25 mg/kg) was administered daily via intraperitoneal injection in DM + AG group. Plasma SSAO enzyme activity,
methylamine , formaldehyde, endothelin-1 (ET-1), nitric oxide (NO) were detected after 8 weeks later, while aortic tissue
SSAO enzyme activity was detected. ~ Morphology of aorta and kidney in all groups were observed under light microscope
and transmission electron microscope. Results AG was strongly inhibited rat aortic tissue SSAO enzyme activity, 1Cs,
was 12.47 wmol/L.  SSAO enzyme activity, ET-1 concentration in DM group were higher than those in NC group while

plasma NO concentration was decreased (P <0.01). AG can strongly inhibit SSAO enzyme activity in diabetic rats, re-
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duce ET-1 level, elevate methylamine, NO concentration (P <0.01).

DM + AG group were less serious than DM group.

The pathological changes of aorta and kidney in

Conclusion AG can effectively inhibit SSAO enzyme activity.

The preventive effect of AG on diabetic vascular complications may inhibit SSAO oxidative deamination effect.

TR R o WL AEMEBE 2 — | Sk R hf
b S 35075 5 I S S M P s FB 3 17 Ak 3K
BRR JFE I e 11 T B R T W PR I O
E OV 2SO R PRI 25 A IR YT T B IR, F
SE R IURHIRNG | S KRR BE A £ I R R SR
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I K R AL b A R A A 4 (DM 41) Fn & 3 L
FH (DM + £ FEA4) & 10 R, DM + & 4
JE B E ST A FEAL 25 mg/ (kg - d) , #r &8 A, E At
B4 DM A AR A ENEEF A, XN
RE REKEFALGYAE, FE8 A,
1.5 #RAFRE

8 AR, KREZEL 12 h, EEH KL
41 EDTA 54t ,4°C 3000 r/min %% 10 min, i1 3 4



CN 43-1262/R T EBh ki L 2014 4255 22 55

12 # 1215

01,5 mL EP 4, ~80°C % % J T4 Il i % SSAO
TEME P B F H ET-1 NO K, KRR EE
Jia JE B B E B ik, E 3 ik T R AEE 4 2 em B ik
BAFHE 36, 5 5 B4 1 em iﬁ]ﬂfkﬁi’i‘%%%fﬁ
T HEREHRIEEHMAL TR, T HER L,
ERRA Y, IREEHE, AT HE €, %E@E"X
BRI TEERA TEARFERE,
1.6 EERRFEEN

B A N A — K, T R B, R R S A R K
2 An A U € . SSAO M B | R U N
RIS wk[ 4,5 ] K & ROHAR &3 AT R, AR
SSAO V& M By 1 7 B A 4 Agilent Zorbax SB-C,q (5
wm, 150 mm x 2. 1 mm) , & 0 2 = & (% 7] 40
BRI KK K 382 nm A B AR OR B G 5 5 A HP
Zobrax Stable BondSB-C 4 (5 pm,150 mm x4.6 mm) ,
A 25y TR B WA K K A 350 nm, KA K
77530 nm ;e I e JE B R UK G B E 5 B AE Y Agi-
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Figure 1. Inhibition curves of aminoguanidine on aortic
SSAO activitiy in rats
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FEMTZE R FRA T A 48 4 B0 28 FRARG, 5 10 % ) B2 A
AR E TR (P <0.01); 5I1FE % % BAH L,
DM 41 DM + ZHENRAL BRI 7K S 356 B S 7 5
(P<0.01) ,{H DM + Z £ 1M AE K5 DM 24140
FEICHA 25 5 (P > 0. 05) , 28 S WA BE 4 AT AR PR 5
KBS (F1F2),
2.3 I3 SSAO.FEBhRk SSAO iE T
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Table 1. Changes of rat weight at different time(x +s, n=10, g)

4y H 2 J 4 6 Jil 8 JAl

TEH X IR 416.37 = 24.95 459.48 + 40.49 485.28 =+ 42.95 539.29 =+ 48.49
DM £ 317.55 + 26.40° 317.22 + 24.08" 312.54 + 24.22° 310.64 + 35.02°
DM + Z A4 322.89 + 31.76" 318.76 + 40.52° 315.29 = 50.90° 317.02 = 55.87"

a A P<0.01,5E%%HR4 g,
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= 2. AEBEXBRMAEKFEHNZL (> £5, n=10, mmol/L)

Table 2. Changes of blood glucose level in rats at different time(x +s, n =10, mmol/L)

9 # 24 4 6 Jil 8 JA

I XTI 6.7 + 0.7 6.0 + 0.5 6.4 + 1.4 6.1 +0.3
DM 41 31.4 + 2.7 33.2 + 0.5 30.8 + 3.0° 31.2 + 3.1°
DM + 2 BE 40 31.0 + 3.8 32.8 + 1.6 30.7 £ 3.1° 29.0 + 4.6°

a P <0.01, 51E% X B4 s,

% 3. KR SSAO, EFN Bk SSAO FEHTW (x5, n =
10)
Table 3. Changes of plasma SSAQ, aortic SSAO activity in

rats (x +s, n=10)

1MiL3% SSAO F 5k SSA0
Al
[ pmol/ (L - h) ] [ pmol/ (g + h) ]
1E X IR 0.43 £ 0.06 89.89 + 9.00
DM 41 2.92 + 0.34° 114.36 + 11.58°
DM + ZFENH 0.54 = 0.10" 1.27 + 0.28"

ah P<0.01, 5E®X R4 LB ;b S P <0.01,5 DM 4 b3,

2.4 MIFPARE RARRETHK

8 JAIR , £ 4K Ui 3 F R Mk B R WL 22 5 (P >
0.05) ; DM ZH IfiL 3 HY frig e 32 452 1F 5 X6 BEZH 5 (P <
0.01) , ZHE KRR 1 25 T i Bl PR s R B il 2% FP g ik
JE(P<0.01;%4),
2.5 IM¥ ET-1 NO RETL

8 JHZR ,DM 2 K B3¢ ET-1 % 1E 5 % B 21 B
IR (P <0.01) , 17 2 5L M1 7 fi 1 25 BEARBE PR
S S ERLIM 2 ET-1 KF- (P <0.01) ; DM £H K LI 3¢
NO e B B SEFRAR (P <0.01) , S MR fiE 2 4R
R NO HePE (P <0.01;3%5)
2.6 EHHRETETH

JEBET, IE X B2 35 0 1F % 3 o) Bk 4 21 2%
¥4, DM 20 3= 3 ik P Bz 200 16 i Bk 58 %, 3584 N R
HEJE AR ) R AN A A R B e G i 4
)R ARG A B S LA B g, HES 2K L ; DM
+ E SN 3= 30 ik /D B v B A e ek ik i 7, v R
D 2T 2 B0 £F 2 P A S LA i A 4
BH R BRMUS S DM AHER (181 2) o BST AR N IR
Xof BEZE P Rz 40 5 SR, 4B T R] B A D
JB, P T BSEST L, JE — B0 DM ZH P9 2 4 A
T A B T s, P A R R ik ik | st AR
PR BT IR B R AN ] DLW DM + &I

W R A e B IR H D BRI i ik, e s
AR N R — (R 3)
2.7 BHRESFETL

JEBE T, T BRZH R BB /INER RNV R L
W1 S5 DM ZH R BB /N O B /N ek =6 24 ol
FEFIG A O 5 BNV L R A e v B O B AR M DM
+ SN R BV /IR FE 1S K B /N B 40 il 4
LG A B /INVE L R A3 B AR M A DM 4
W (K 4), SEHEET, IEH XA KBS Nk
FENCRE RS 5], A M R S RS S5, R IX AL
JRIE] IS IE ;DM 41K LB /N Bk 35 i i 5
JE G R A2 0 B P B, R 22 R SR HE SR
TR0 B8 Rl 5, 58 B X A4 i S 5 IO 3 A W I ; DML + %
FEWZE R BB /N ER LI R T A fb el AR | 8 HE 91 358
BT A DL H R A (KS5)

F4. KEMEARE FRRETWU (v £, n=10)
Table 4. The concentration changes of plasma formalde-

hyde and methylamine in rats(x +s, n=10)

S| I (umol/L) % (pne/L)

IEH X R AL 14.43 + 4.10 50.68 + 16.53
DM £ 20.41 + 11.41  84.73 + 18.53"
DM + 2 B 4H 21.54 +9.46  334.51 = 51.78"

aj P<0.01, 5IEH X BA L ;b o P<0.01,5 DM A IbEL,

® 5. KRM%E ET-1.NOREZ WL (2 £s, n=10)
Table 5. The concentration changes of plasma ET-1, NO in

rats(x +s, n=10)

| ET-1(ng/L) NO( pmol/L)
1EH X R 60.13 + 9.57 50.96 + 4.96
DM £ 121.90 + 9.06"  29.05 * 2.63"
DM + 2 B0 78.95 + 9.60" 43.67 = 4.72"

a}P<0.01, 5IEWXBALE ;b N P<0.01,5 DM HIH#,
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A JPIEH KT HE4L, B 9 DM 41, C Jg DM + ZJEARAl, T N B An, A NI
274k,
Figure 2. The morphological changes of rat aorta (HE staining, x400)

B 3. KERESNPBREMBE A MWL, B 9 DM 41,C 9 DM + ZIEMRAL. 1 9 e Aiiadrivh, A RNt i,

Figure 3. Changes of aorta ultrastructure in rats

B 4. AREHREHAFERIT(HE Jefh, x400) A HFIEH XL, By DM 41,C % DM + S 3ENT4
Figure 4. Changes of kidney pathology in rats ( HE staining, x400)
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REAERIFSE DAk v 3l 3 5 R i Ak o i o i) o i) =
Yy B FLATT A W 45 A BEL BT i 300 S K 287 ) (ad-
vanced glycated end product, AGE) fJ4= ., Yu %5
AR AR SIS 6 7 U UE S 42 5 DK AS T 36 b 1 i) = 3
Jik SSAO ¥ , 45 T K BUIE Jis v 6 AS [) 391 i 2 K
Jei , RN B 32 Bl ik SSAO 17 4 222 577) 4
P IZAFIE IR SE 2 SENAT 424141 SSAO 1 4, 38
1IN 2 5 A I AR 0 5 SSAO K3 1 14
JE A a4 TS B SSAO 23, #7H] SSAO i
P, ASHIEGEFE AR S R P HE— 25 E S22 5 IR
SSAO HAMHIAEH, IC, M 12. 47 wmol/L, f /R H:
e A, PR b A ATGE 5 7E R SSAO 17 il 551
FFARIEAIE

SSAO J&—2E A il 1 1 1 £ 4 e iR 356 110 e 4
A FEM L3, SSAO A5 I3 SSAO FiZH 41
A SSAO, 421 SSAO =47 I 45 PN B2 41 A
ST UL | A P 20 M T) s S B kR T B
AEE PR pE R IR ARBFSE KB, il 3K SSAO 7 P L
IR SSAO IR, 5 ML SSAO K U5 F i 25 & 7l
SSAO HY a4 X A DI AN & SSAO 11 4 SV 475 B
BAA S i3 SSAO B T HLIK SSAO ¥ 1
f R K | 3T 5 4140 SSAO BAT MU Y i 2
SRR FER Y 45 SSAO R AR & AR B
M AR, b X Il A P R A i LA
FLEERTEEVE A, A AR E AR S R T ) R
FB-DNA Z [ A B ACHE . SSAO Ak I 2 3 7= A
AP RS rTRESEE AGE A2, 41, AGE I Bifph
R B TR A S 5, SSAO 4 1k i & 3%

A NIEWXTHRAL,B 5 DM 4,C 9 DM + Z3EMN4H, T MR, AN RIEX LT, @ Jy L4,

Figure 5. Changes of kidney cortex ultrastrcture in rats

YER =AY a3 AL AR 45T Fenton OB 72 A2 52 A
B ARIE AGE RN SEOR IR I I & K B
KRRERE AL Y A R i . AR BRABTAH B A BIF 5 45 1)
2-IR LA SSAO XH bR K BRI P B2 B R
VERT, 7 i e £k SSAO 41 570 2-1R 2 i 3 3 417
il SSAO I 14 Al 1% i 38 W PR s K BRI 7 P9 2 Dy g
VA B K P B2 20 A BE AR | [ IS R A AP PR
KRN AGE /K #2/]8 AGE 177452 SSAO &1
P, AW R, 8 JAK DM 4l K R4 21 A K i
HKSSAO M i % Rleve B b e, W IR K B
SSAO 1% M Tt = AT B2 B T SSAO 1R IR W g 34
Tt Ho= A i E AR, SSAO 5 i 48 Ak i = FE A
FHAE B0 T 7= 3 22 1 H SSAO 43 A B 1E &
W PRSI A8 - & i 19 47 & 3R A47 , SSAO 558 bR 9 i
EIFRAE I kAR RIS, Ik, 74 SSAO
SR S AR AT BB XA PR I 4 I B RE A IR YT
YEM .

DM 241 HH P e 8 5 1 % X BR AL R DM + 2 3L K
AR R R T Gt i 2R 22 R TR A
Ty O Py SRR Tz, R i 2 R ik iR
PP T SSAO AR A R Bt A Ak A T A
FAb AR @A B A P A A5 R, R TR 4
MR A3 A B AR R OT R A, AR R AE
PR ™ C S TR R Ar e B e, 38 3 X B AR
AT SSAO I, ESE"™ C A ic (i HY e i 55 28
SSAO LA F e Ak o B RS O HAE LAY R R
MG HLUEAARAGELGE AN AR, B
SSAO ME— A FRVEIR Y, AR S2 5 8 JEI K Al WL DM +
SN K SSAO TE M HE DM 41 5 35 R AIG, 1 2%
/K Ee DM 2 BH 2 7 &, BRI 48 T SIS
SSAO YA 28 50 2 B S A, 4 SSAO 48
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B I & A R R R CHEMEAE T L AREF S,
8 JAIK DM £ K B FE sl ik B T i BEAR 200 PR e
ML B T DM + 22 HEARAL5E 53 1] SSAO 4
P, I i S A S 7 AR AR SRR LUK
il ET-NO W Zg & 5 A5~ B , 1 A B sz

L LIk AR TR AR5 1 W L 24 B 2
WA SSAO 57 A 22 s P e 28 2808 1 A5
A5 B SSAO EALBEEAE T DD REVE MY
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