PEAL TR 19 & 7549 4 2015 - 11 - 30 iR
Chinese Journal of Tissue Engineering Research November 30, 2015 Vol.19, No.49

@f?@ WWW.CRTER.Org

HWERERFAREZER: KlothoEE SRk RIP1ER

FPALR, BRSRK, J5 WL 4R MIGRM K F R —MBER, TdAFAMT  450052)

NERSA:

Off 5 A2 Klotho JE PR AL ] i I RVE A 5230 X %, SR 25 B 5 m e 58 . @ F A Klotho JEA,
JE TR M4 Klotho 8 H R IAEIf E S AR . @Klotho H (3T 1 & AN PR T IR Sh K i S AR 16 K ST B
BIHK, 1278 Klotho B A5 A E K BA RS 1EH .

KB

SRR T 7f B R R BB BEAR W Klotho ZELAT: JEHEET: il IRSIIR#FERett: %
HI-FA

F /A

R, 398); NEHEFIFE: ARSI : R : A TFE

HE

&S Klotho ZERE R HLATEE . A LG H RN, I CUfE /N BRBh Yy se it ik 52 il k2%
RPN IKOEFERELL, HMLH 525 R 6.

BAg: FIERE PR K AR, W% Klotho 2 K S N\ 15 X IR K SRR sh Ik B I 1

Fik: HHIEH SD KRUE 414042 Klotho JE[K, XI H MIEREEAT PCR ¥14, LI #AE a8k, BEPLKE SD
KB AT S HRALRIIAIT AL, SATRE R IER; K Klotho RS AN IRIT AL, W HRAL S AT 18 fivmi &2,
PRI HAAEATAT R ER o ISR G 12 I AL SURE T S, AR B IR B 1 v B IR B 1 IR B R ek
Gk PR L.

HREEW: BENREARE, WITHRE TR R A, By e SGsmgl, 67 a5 5 I 2 R
MR (P < 0.05), MR LA ) 2= R 00 W R (P > 0.05). RZ SRR AWE, SRR
BT, (HERTEEMRE (P >0.05). TIMHESANBIER, G a8 N THE Rt Ea, 2584
EEHRE (P < 0.01), WERI4IEN R E BRI EFH IR (P > 0.05), 54La) 5 )5 B 2= R TE B i X
(P > 0.05). WK, FREERELL, 6 740 SRR I AL AL, 2SI B # PR (P < 0.01); JAIT
NEEFHAEFTLEFEER (P > 0.05), £ KLIEFSN G, IR LIEARBHE T 1IEHKF, KT
RERIZE R o0f BEZE, A A R BT/ o 3275 Klotho 36 RS BRI K UG S ARSI B A R R

BRI, W R FIERER AU AY: Klotho JEAT-SANL LRSI A R NI H AR T
P, 2015, 19(49):7958-7963.

doi:10.3969/j.issn.2095-4344.2015.49.015

Construction of diabetic rat models: protective effect of Klotho gene transfer on
coronary artery

Shu Li-liang, Chen Mao-lin, Su Gang, Xu Jing (First Affiliated Hospital of Zhengzhou University, Zhengzhou
450052, Henan Province, China)

Abstract

BACKGROUND: Klotho gene has an important correlation with organism aging, metabolism and disease. It is
confirmed by mouse experiments that Klotho gene can slow down and inhibit atherosclerosis, and its underlying
mechanism is involved in lipid metabolism.

OBJECTIVE: To establish diabetic rat models and observe whether Klotho gene transfer has a protective effect
on coronary artery of diabetic rats.

METHODS: Klotho gene was extracted from the kidney tissue of normal Sprague-Dawley rats. The target gene
was amplified by polymerase chain reaction. Adenovirus was taken as a carrier. Sprague-Dawley rats were
randomly divided into model, control and treatment groups to establish diabetic rat models. Klotho gene was
transferred into the treatment group, and common adenovirus was transferred into the control group. Rats in
model group did not receive any treatment. At the 12" week after modeling, the model animals were sacrificed.
Serum low density lipoprotein, high density lipoprotein concentrations, coronary artery intima-media thickness
ratio were determined.

RESULTS AND CONCLUSION: The high density lipoprotein concentration in treatment group was significantly
higher than that in the model and control groups (P < 0.05). There was no significant difference in high density
lipoprotein concentration between model and control groups. The low density lipoprotein in each group was
significantly increased, but the differences were not significant (P > 0.05). The intima thickness in treatment group
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was significantly smaller than that in model and control groups (P < 0.01), but the differences between model and control
groups were not significant (P > 0.05). There was no significant difference in media thickness between each group (P >
0.05). The intima-media thickness ratio in the treatment group was significantly lower than that in the model and control
groups (P < 0.01). There was no significant difference in the intima-media thickness ratio between treatment and normal
groups (P > 0.05). These results showed that after Klotho gene transfer, the intima-media thickness ratio was
substantially close to the normal level, and lower than that in the the model and control groups, and the degree of intimal
thickening reduced. These results suggest that Klotho gene has a protective effect on coronary artery after being
transferred into diabetic rats.

Subject headings: Models, Animal; Lipoproteins; Coronary Artery Disease; Diabetes Mellitus; Tissue Engineering
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I3 #3474 72 1] WAD- rklothodi 24T i AL I 213 405 bp
(2%, W] H I SE R O T 38 A fE i s R 21 p, LBl
1.4 FEAFME
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R R T IR R N Rk B B RE AR BN Ik A e B
JEELL
1.6 %itFEadr  HdisRHxeshr i, N FHSPSS4it 24k
AT AL (SPSS 19.0H 3CHR), X 75 2 I B 3t AT P At a7
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HIEE A, AR R SRR B 2 5 A0 T5 0, IS BRI
53K, SRS JE DRI B E Wk, 288, 11 JH DRI g
IRt T2, WRIT AR R RN, SR e A E
15 U N e Je - I 45 S A o

KR IEBRFEE LB 2.

2.2 M ket ERE PR IEAE b i g iR
A, —EFEE LI T Sk R I R, [
FEKLEER T AR .

2.3 AR I RS R I OK R IORE VR B, IE R Al
5.7 mmol/L, ¥R 2H17.3 mmol/L, %} #84116.7 mmol/L,
1BYT4116.1 mmol/L, $&7bl JRIv K UG AL, &AL 4
B ZE B MR (P > 0.05), WES3.

2.4 Klotho& & A KFredn G120, iy dlk
B 1ML 375 1) Klotho &5 (1 7 5 (0.618+0.081)g/L W i = F %f
1#421(0.351+0.054) g/LFNLAI4](0.4014£0.062) g/L, %5
HREMERE (P <0.05), WEA4.

25 MEEGREKEK kL.
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MATREAt KR A S FAAL . 187 A5 X A 22 e 1)
AW FE MR (P <0.05), HEANL 50} B R) 22 5 00 W2 1
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R FERRER (IR, SR W Tt s, WAhsT

FEARt K46 B 21 1) 75 5 2 M L (P > 0.05).
2.6 TR AEBAAESR BEEH12H, &
Masson et Ji JI 5 41 4t 5 i SR R R AL, T L LT
R, WIS Ao, T IR
G, IEH A S IE AL R 45 R LS.
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Figure 5 Histomorphological comparison of coronary atherosclerotic plaque in the intima of rats in each group (Masson staining, x400)
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Figure 3 Comparison of blood glucose concentration of rats
among groups
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Table 1 Comparison of lipoprotein concentration of rats in each
group at the 12" week after modeling
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Figure 2 Flowchart of establishing diabetic rat models and

grouping
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Figure 4 Comparison of Klotho protein expression level of rats
among groups

F R AZBEARAEEERAR. FEEE AR
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Table 2 Comparison of intima thickness and intima-media

®2 ERRE

thickness ratio of rats in each group at the 12" week after modeling

ECL 7 WAl [l A EpEgi|
R E A 0.67+0.06 0.47+0.10° 0.48+0.11% 0.61+0.06
B Mg A A 0.44+0.06 0.44+0.04 0.450.10 0.44+0.09

2159 PR IR B
w4l 0.238+0.062
AR 0.316+0.037%

Xof 41 0.308+0.023%
Y| 0.237+0.097

FiE: 54, *P<0.05.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

F:. HIEW4lLR, *P<0.01; H5wsr4dllti, "P<0.01.
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PETIE N P ST WL A0 M e B BT 18, bk, ARSI
BRI  7: N k1 oI RE e v R n et e QI IR S
L s s R AR A, P LA PR I 5, 2y A Y
A, JEHIA TR, SRR gD AMEEH
TR . TEH AR W o

RG22, HHEEANBEER, RITHAN
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3 11 Discussion
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B AR RFEEBLHBE, Hir A aEKELS
R 2900 e Co i 1 e J b AT 38 i, T IR T a2 FRVR T
BN S R TR T,

KLIE AR 322 AH I JE N, 5 3 S AH D0 B AR
HEVIEER, AN I8 21 L Ak 2 R AR kAT
T, 25T R R, (EFKLEER T
WS H 2 2 E .

K EKLIE R 5 A28 BAT RV PR (81%AHLL), W LAEN
RLAFISEae 261, WPIGIR A 2495 Sk, SDK R A A
A Wistar K 55 SR [ HKHT o Bk i 2B K 3 e i 1
ARG o KK BRI T SE IR VB R A, SR (A e —
IR K B I s e S B IR A o 2 1 s PRGSO oK BB 5 B
20 EAT T R BRI A s o R R P v 5 44
BT SRR, RERKGEN A E R LA BRI
S DL K AR WA E T, e S5 IR e R B PR s A
HAT A ke v, B IR B R B R AR, gk
Bop LA B LURAOHEAS I, 25 2L [ i 7K 22 2 G W
Mo 5 ERTBE PR KBRS AS [ (A, 3 I S 4% 5
Mgk TR e, K RIEBGR IR IIAE, K&
W PRI L fIE SRR TR SRR A N R, 4R T
A I0E FE B B (10 d 2 47), HAse s s, IMAR/K P
FETF . KPR . IR N R BT, B2 R O IR
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MR REERED . mEEREAE TR, It
HRAG TS R B 1 25 T B LR PR R R AR (OME FR 9 Al
ARS8 B M R 1 KCE ETF . @KLEERE BAT 24602, 1
G395A 13T 1 RIS IR T9 5K % L AR B (1 =i 2 A4
HARRMIKR, M7 5% IR AR 4l SO
S, ML ANE 2 Arking BT S R Y, KLJE DR 2%
A7 325 R (1) PR o 3020 38 o mT Dy Sk i 8 T 2 11 PR A
LT o

RS KL IE R VA 7 4 v 2 5 iR B 1 /KT s T B
Xt HR 2 R, (H S 28 0 R BT siE A R, X
b & S AR O A 9] 2 ) R AL R A TR 2 v 3 P IR B KT R
BRPTE, CAFITIESEAE R AT, 63%[1) jEEAR B ik i
BERGAL £ ] IS A7 A0 A o 35 1 Ml 2 e ™™, 45 B, KL
e DR X} vy 0 5 I Al (1 L3 K P A dERRVE X sl Bk Sl A
AL A B (R 4 PO 2Y, (H KL DR 0 35 R i 2R 1 1
M AT B Gl R MR, 6 Bl bR AR AL
B PR 2 15 5 5 I % B G B KA kT gk — 28
5T,

2 b, KLIERR 5N K RS I 45 S mT 2 RSkl R EE A
SPNVEIFHAESCHE, BINKLIE R RIS B Re e P it AR e
KT ARIP R, (RN B K S A A 4K T b 11 2 3 98 P A
HIMEIES, WRAKLIER T — SR E A .

B BN R R E FIRAKMN K E — e RF A
1S FARAT R A-T e KIE S W B, Bt ok AR R3] &
ARBEARAR EE I ERBGIEF AL,

EEZA: %—. =, ZAFH AT BT, FlAF—.
—Mk, EAF O, F— ZHEERX, F—. IR
B, H—. ZHEESFLERFR.

FUZIHSE: PR Vi 2 FIATT XL A KA B9 K.

EEEEEE: R Rt AR b s e B4 2009 4 (Ethical
issues in animal experimentation) #8 5 ) 4916 38 F 47 64 5101

XELZE: LFHMATCLEE CNKI BB 5 Lakibm £ 4it
T3kEE.
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