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THE . BW AR RS BBRA R8T T84 Rm B s (DN ) 6916 RT3, AR i 2 4%
& Klotho 5 g B B T Vaspin £ K-F8 &, ik #2016 F1 A—2018 F 1 A FEAARMMAERFEEK
B ERHE 6 DN B 100 4], R F £ k5 RULE L Fe 3t BB AL, 520 50 4], STRRLAZT 3k ib 3938 57
WAL T B AL Z B IRA B0 I 388 9T o Yea P40 N6 R IF ARG T AT )G R Ak . g . RIE) L 4F e AR,
VAR fniF Klotho 5 Vaspin & iAK-F o4 27, R IRMEFARER 92%, SBUAA T6%, 25FHA %5
L (P <0.05); 89756 MR ILEF (Scr). f k& & (BUN), Ké&EGHEE (UAER), #LEKE
F B, (TGF-B, ). A EAKE-F (VEGE ). i B A F A (Hey) ES2E B (TC) Hiw =8 (TG ).
WEEREZEEG (LDL) B3G5 Ak, BEMEAK TR (P <0.05); BAHEEREZES (HDL) &7 a
JEWER, 2R AL FEL (P>0.05); B0 Klotho 5 Vaspin K-PF3 & T 474 (P<0.05), L7 G0
#28 fr 7F Klotho 5 Vaspin /KPR s (P <0.05), it B ZBEBEAHO0 Y358 57 4 DN TH#
&l K7 20, B At f A Klotho. Vaspin K — R EER
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Effects of calcitriol combined with candesartan on serum Klotho
and Vaspin expression in treatment of early diabetic nephropathy

Min Huang', Ying Chen', Shui-qin Cheng’, Li-jun Han', Jing Li'
(1. Department of Nephrology, 2. Department of Drug, General Hospital of Eastern Theater of the
People's Liberation Army, Nanjing, Jiangsu 210000, China)

Abstract: Objective To explore the clinical efficacy of calcitriol combined with candesartan in the treatment
of early diabetic nephropathy and the effect on the expression level of serum anti-aging protein Klotho and Vaspin.
Methods A total of 100 patients with early diabetic nephropathy who visited our hospital from January 2016 to
January 2018 were selected, and were randomly divided into observation group and control group by use random
number table method, with 50 patients in each group. The control group was treated with candesartan and the
observation group was treated with combination of calcitriol and candesartan. The clinical efficacy, renal function,
blood lipid, renal interstitial fibrosis, and serum Klotho and Vaspin expression levels of the two groups were
compared. Results After treatment, the clinical efficiency in the observation group was 92% higher than 76% in the
control group, and the difference was statistically significant (P < 0.05); levels of Scr, BUN, UAER, VEGF, TGF-$,,
Hcy, TC, TG and LDL were decreased in both groups, and the observation group was lower than the control group

(P < 0.05); there was no statistically significant difference between the two groups before and after HDL treatment
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(P > 0.05). After treatment, the serum Klotho and Vaspin content in two group increased (P < 0.05), which in

the observation group were higher than those in the control group (P < 0.05). Conclusion The combination of

calcitriol and candesartan in the treatment of early diabetic nephropathy can significantly improve clinical efficacy,

improve renal function, blood lipid and reduce renal fibrosis, and also increase serum Klotho and Vaspin levels,

which is worthy of clinical reference.
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¥ PR 995 "B 9% ( diabetes nephropathy, DN ) B R
TR IERAE . HAEEIE LU Nk 2 54 1
Az B INERBE AL S BE IS E I TS A BRI Y B
PRI K T i, BT & 2030 ARAE R SRR
ik 3.66 12, DN @BE ¥ 142" BT, KR &
i BRI IR IS L FEE R i B B RIA YT
(] s R 0L A8 B2 5K 3R A2 IABH i 77 (angiotensin receptor
blocker, ARB ) #£17 DN ¥&J7 s B b =BEAE N—FhiG
PEAEE R D, TEIGRIRAG R 2. CAR Y R,
HORALRE A R 5 R, A —E R RAIE.
AR R B Klotho & —FhR ¥ R A C R LA,
S5k, . RIBUNTUGA K, CHIESEHS
DN fy ™ EFEEH XY, Vaspin Z—M g5 A ¥, @
TR I 2R WS R B S0 VR T e — 2D A4
JIE, WESES DN B & B VIAHSC ™. AWFFEE bk
H =S Yot v IS F TR DN g9iRyy, PR
HARTPRCER, UURXEIIRE. IR . BRI Ber 4e ik
PRAgEZIN , [R] BT IEE Klotho, Vaspin RIKKFERIZES

1 #ERSAEE®

— &R
VEHL 2016 4F 1 H—2018 4 1 H b [E A R i ik 4%
AR IX M BE BEUSA 9 DN B 100 9. DAREHLECF
T WA X B4, F41 50 . AFIR AR
PR LAt (A5 KY-201601 ), ELE
B ETD

AARUE . O A B IR S, IR AT A R IR
Rz W AR ES, @ Mogensen 4B B9 (UAER
30 ~ 300 mg/24 h). HeBRAmiE « D& sidh & HA g
R TE B R 5 @ ERERR P8R . )5k I Il
SR RGN BURE TS 3 OB I RIENIK
R s @%tEb =R s OB .
1.2 Y. KK 55

PR (R 25 5 FRA ] tt iS5
2515 J20110008 ), ‘B AL —BRAL ( 1% A R
o], HHESCS - EZGET 120150011 ), AU-640 #Y

1.1

SHEARS T ( HARBRAREETAF ), DG5033A 4 H
BB (FE R AR B T AR B T R A PR TR
Al ), IR G W BRI ) M B A R
HFARAF ), & RNA A& (3£ Biomiga A ),
SE Tt IR S e W B A & (IR ).
1.3 BT AE

131 xFpea e BERRRIKE . &Y, 4
TR eSS 2R, #5H] FBG<7 mmol/L. HbAlc<
7% 5 FRIHBVPIH R, 8 mg/ WK, 1K /d.

132 WLE FEXTHRZH A ERE A &b = BER
H, 025 wg/ W, 1R, DR, BLHEET 3 A .
1.4 AR RENIERR

141 WeRFZGHERE Y WA 3 MR
MIRIARI T3 . TERL « AR RAARAE ol , 24 h REH
R <30%, Ser /D <10% 5 HEL < SR AKRAE
CHTAFES , 24 h IREEFI S I 30% ~ 50%, Ser i
B 10% ~ 30% 3 WAL : RERARAER BAFEE, 24 h IR
FEAEF R = 50%,Ser /D = 30%., BARCR L
B+ AR 1 RBIE x 100%.

142 Bohhefe b fisagiem TR RIGIT 3
G RSB E S EIEIKILA 4 ml, 3 000 t/min &5
L, BRI, B AU-640 RUA 443 HE ARG I P 2l
it (UAER. Ser. BUN). Iifig [ &R EE (TC), H
MW= (TG ). K% ERE&E M (LDL). =% EARE
(HDL) 1o

143 BER A giedsiragibn PEBE FIRT
HIAARYT 3 AN A B, RAE B 25 I R K 45 4 ml,
3000 r/min 250>, B EVEW, 1 H DG5033A #14 [
SRR, FH T EDR G 28 R Bk e I e Ak AR KR B
( transforming growth factor- 8 ,, TGF-, ). M4 N A
KA F (vascular endothelial growth factor, VEGF ), Ifil
5 R B R ( Homocysteine, Hey ) K

144  f2% Klotho mRNA #9#ml P BHE TIAIT
HIAIRYT 3D, SRS EH KL, 3 000 r/min
B, BT, 38 Trizol A9 AL RNA X7 & EAT 5
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RNA (I, DAERAM OGP Sl S ARSI
24 A260 5 A280 Y L AE = 1.80 A8 AE N, R
RAN FH 3 % Si i 301 4 30 7 S U i BRL 55 1 DN,
IF L Z A 32 B PCR K 1 & #F 17 PCR J I,
Klotho SERFINZ 510 P55 A T A% TR (-
) A RAFIEIHE M. Klotho, 1E[ 5'-ACCTG
GTGGCGCACAC-3', L[] 5'-TTGGCAAACCAACCTAG
TACA-3' ; GAPDH, iE[fi] 5'-GACCTGGTGGCGCACAC
-3', J 11 5'-GAAGATGGTGGTGATGGGATTTC-3",
FLE A+ 94°CTKIA 5 min, 94°C7E1E 30s, 56°CIE X
30s, 72°CHEMH 45 s, F52E 36 PMER, BANFEAL R
3AATHY R B L. B Ja FELA 270 ik S ML
Klotho mRNA FJFHX} FixE .

1.4.5 £ Vaspin #9450 PIZH BB TIRIT R AR
J7 3 H I, REAEZS I8 #1145 4 ml, 3 000 r/min 2.0,

F1 WMAN—RERLLER

SYEIMTE, BT —40°CHRURIRAT . DABGEX G2 W% R
FE ML Vaspin B9 .
1.5 SFitEFHE

BARS TR ] SPSS 19.0 Giit-# 4, %k
PR+ prifE2s (x£s) Fon, HOBCRAAL ¢ K59 ;
THECRRILAB (% ) FoR, HWESR x /5, P <0.05
hZERAGIT R L

2 #HR

21 WAHA—MEHN

PIZHIRITRITAPE . 4F0% . BMI, HbAle. FBG.
Ser. BUN, UAER. SBP }% DBP 4%, ZH5T4it7E
X (P>0.05), W& 1,

(n=50)

205 B /4 /{5 W/ (%, Xxs) BMI/ (kg/m®, X+s) HbAle ] (%) FBG/ (mmol/L, X+s)
Xt FREH 25/25 63.00 + 5.80 23.60 +3.30 7.10£2.20 7.90 +2.50
WL 27123 62.00 + 6.10 23.50 +3.20 7.20+2.10 8.10+2.30

X/t 18 0.160 0.840 0.154 0.232 0.416

P1g 0.689 0.403 0.878 0.817 0.678

2051 Ser/ (umol/L, X+s) BUN/ (mmol/l,, x+s) UAER/ (mg24h, x+s) SBP/ (mmHg, x+s)  DBP/ (mmHg, X+s)
it HRLL 105.02 + 17.62 9.09 + 1.94 179.61 + 24.37 129.00 + 27.00 86.00 + 24.00
WL 104.62 + 15.57 8.88+ 1.73 182.95 +21.83 130.00 = 25.00 87.00 = 26.00
18 0.120 0.571 0.722 0.192 0.200

Pia 0.905 0.569 0.472 0.848 0.842

2.2 WAlRKFTFRLE

PILLIAIT A RCR AL, ERA G ()=
4.760, P =0.029 ), WML FXT R, W& 2.
2.3 MWHEBTIEN'SIEEILR

PHALIGITHT Ser. BUN, UAER H#, ZRT4H
R (P >0.05 ); NAHIBYTS Ser. BUN, UAER 4R,

®3 WARTHIRESHENLE

ZRAGITHE L (P <0.05), WELLHEXT AL,
I 3.

Fz2 PWARTHELEE  (n=50)
ZH 5 TRkl mR A BRI RERCE %
WL 4 16 30 92
papilcEaEl 12 20 18 76

(n=50, x+s)

Ser/ (. mol/L)

BUN/ ( mmol/L )

UAER/ (mg/24 h)

45 8 PIi tfi P i P{E
bErAill BT IR Er i I (Vi = bErAill BT IR

WEZH  104.62 £15.57 70.22+9.55 13317 0.000 8.88+1.73 6.02+ 144 8985 0.000 182.95+21.83 121.98+9.05 18.244 0.000

XTHRZH  105.02+17.62 88.71 +16.82 4.734  0.000 9.09+1.94 7.92+1.22 3.601 0.001 179.61 +24.37 153.21 +16.42 6.353 0.000

t{E 0.120 6.760 - - 0.571 7.119 - - 0.722 11.778 - -

P 0.905 0.000 - - 0.569 0.000 - - 0.472 0.000 - -
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24 WAHRBTAEMELRE TGF-B, AL, Z2H A% #E X (P<0.05), MAh
WIZHIAY7RT TC. TG, LDL, HDL L4, 225%JC  J7)5 Hey. VEGF. TGF- B, BIRITHIFEAR, WAL

GiitaE s X (P >0.05); 4HIGYT 5 TC. TG \LDL ek,  XFRRZAREAL, W& 5.

EFAGIFREL (P<0.05), WEABXIBHARIR s 26 ®WABFHIE Klotho. Vaspin Bt

PIZHIRYT S HDL He#, 2R egeit 25 3 (P>0.05 ). WZHYAT P Klotho. Vaspin S, 2R T4
W3 4. B X (P>0.05); 413775 Klotho, Vaspin H %%,
2.5 MWAERRTYENISIRILE EZRAEG X (P <0.05), 413975 Klotho

PI4LIA Y7 T Hey, VEGF, TGF-B, H#e, 225  Vaspin KVPETE, HOWSRHBX AR, Wk 6.
Tgiit2E = L (P >0.05) ; M4IRYT S Hey. VEGF,

x4 WMEBTEIEMENILE  (n=50, mmol/L, x+s)

MEL 6.38 +3.08 4.34 +1.38 4.274 0.000 3.14+1.69 1.89+0.93 4.582 0.000
XJHRZH 6.14 +2.95 5.07+1.83 2.179 0.032 3.09+1.41 245+ 1.74 2.021 0.046
tfE 0.398 2252 - - 0.161 2.007 - -
P{E 0.692 0.027 - - 0.873 0.048 - -

WL 3.41+1.31 2.17+0.92 5.477 0.000 1.28 £0.63 1.33+0.21 0.532 0.596
papiiEe) 3.09+1.53 2.60+0.73 2.044 0.045 1.22+091 1.25+0.53 0.201 0.841
tfE 1.123 2.589 - - 0.383 0.992 - -
P{E 0.264 0.011 - - 0.702 0.325 - -

®5 MWARTHESFELERMLE (n=50, xts)

WA 29.61 +4.14 13.84+1.68 24.958 0.000 426.7 +27.48 3473 +24.03 1538 0.000 194.7+21.07 153.1+19.01 10.366 0.000

XTHEZH  29.54+4.12 19.28 +2.52 15.022 0.000 426.6+27.54 395.6+25.02 5.891 0.000 194.6+21.03 168.7 +20.04 6.304 0.000
t{E 0.085 12.701 - - 0.018 9.845 - - 0.024 3.993 - -

P{E 0.933 0.000 - - 0.986 0.000 - - 0.981 0.000 - -

£ 6 WHEAITHIEH Klotho, Vaspin KEEEE  (n=50, x+s)

WA 1.57+0.14 2.87+0.23 34.14 0.000 1.4+1.12 24+093 4.857 0.000
oyt 1.58 £0.13 1.99 £ 0.26 9.973 0.000 13+121 1.9+0.92 2.791 0.006
t18 0.370 17.926 - - 0.429 2.703 - -
P1E 0.712 0.000 - - 0.669 0.008 - -
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DN B LEREPRIRACIR 10 475 &R BRI A7 40% ~
509", HFEEE, i R R DN Y
ME—RH, HEHWAN, —BEEEREEARK, WK
TSRS, O AR T T UL,
YO YPIHJE T ARB, RLEE B ARG 50 712 Bt
I 375 1 14 A 5 R DR P I 1) s A — 25
POEE " TR Rl A LA D3 BRAIRAAE
PP, B S REs ™, T B R AR B PR -

T2 R WoR, JRIT IR MR IT A RUR 92%
AT ELH 76%, BiZH Ser. BUN, UAER %867
A, FOWERAUIE TXHRAL, 1RY7 5 W4 B a) R & 4k
fb48hs VEGF ., TGF-B . Hey ¥IRF(K, WS4 el e
FER TR HRL . R Bk = B A D v HH ] Bl st
DiRe, BRACEIELT4ifk, 4R EIGARITR. T REIR A
Sy I b P 1 2o ARG /INER AT e D s/ R AR 1 ) HE
o, IFREAR AR AN . ZR AN A B A A G ok
T NERACEEPENE R, AR 5L 2R 1 B it — 20
Sy FEAMIEL T 5 1Al = B A s AR RS A
SREXT B R A3475 o 50 2 BRI T E s/ 2 P DR T
i, PHLIEB/NEREAL, AT cEE B DhEE .

ARWFRLE R BR, W2 TC, TG, LDL 8497 |
KRG, BT XTI, wTRE N B =B FE TG
PEYEAEFR D GOm0 Z AR ", K H YD I
PRIE S X5 i 5 2% A BB M AT AR o T3 I TS
FIBIEH, (HAC 2T PEREAR, W B =4,
MRS AR, I I AR 7S LA

M3 Klotho J& THUEBAHCHER , fEAKHYL(
1 I Klotho ZE (i AE 13 5, HIER 4 X 1 5
WET 4D KINETF 54>, A% 3 036 4~ mRNA™,
MRSy B 20 M AT 38 3 55 223K 1T Klotho 34 i
B AUMIRY . Md B AEMIRY T RS R
53U KT A N LA S TR R B A LAY
TRg, M AEZEHE PR Itk ", Klotho 3222 Hy B IR
(4326 /N B A0 R G ok 245 B 43 1, L EIE 9
SR RBIZE DN bRy . AR R, Bk —
PRI 25 0l 70 5 AT TH 5 I3 Klotho 7. 4 00 1L 375
Klotho HLAG 41 55 5N ST A AL S FE . 51k
R X 5 2R R B G A o IR 6
YR D BYANFERRACRAE T, SLRIAR R AE R,
AT 57 2 $5it B ARG I Klotho 7K F, S84 " R 5E h

WAESEAE 2 BRI B h b st 4E AR R D Al et i
AR S8 FE [ B [MIE Vaspin J& T2 &R & H
PRI, R BRI S ik " BRI
JoRER AR R IR LY 17 40%, EZEHPLIHR 1A, B
P8 3 D SAVIRRE 9 DNILRIZHI, B SR AR
T2 F R B R . AR AR R, I
1§ Vaspin 15 238 1] LAFEARHLIA TNF . hs-CRP, 116,
IL-1B 7K, RBHCRMIEM . BARRSE "™ BHF5Y
R, DN BE T RAEFEAR AN Vaspin 7KF-2 R
W, MIAMTRAEMA B =E0T S, IRl AT
RAEF TR Vaspin K, 5 EHIZRHFIE 45
R

i BT, B A= S P TP IS ] T R
DN AT LAl /b PRAE AR . BH IR B LT 4Rk . 2k
HETIRe A, [FIET AT £ 10 Klotho 2 Vaspin
TRV B TAMTNATG AR, 75 KA
WF5EA LIIESE

£ % X #:

[1] SK&FEE, TAOE , 250, % BRI R IFT kR (7). AP s
24,2015, 10(10): 1621-1625.

AR, VFRIR , IR , 5 . ATIE HURRRC A BBV IR Y AR IR
o 0 4 SRR I PRI P RSONER [0 AR IR BE 2, 2017, 19(3):
248-250.

S, BT, AL, A B SRS AT 2 BRI R
YT RS M R DR T B2 [T]. BEMER AR, 2017,
16(7): 682-685.

EEY, EHET . OBEIRE R R SR B A Klotho £k
AR KR S 3] IWAREEZG |, 2017, 57(4): 85-87.

VRS, BRRAE 230, 45 IR 0 R rh SRR bR AL I 2%
Z[J]. )R, 2017, 38(1): 111-114.

American Diabetes Association. Standards of medical care in

(2]

[3]

(4]

(3]

(6]
diabetes-2015: summary of revisions[J]. Diabetes Care, 2015,
38(S1): SI.

[71 MOGENSEN C E, CHRISTENSEN C K, et al. The stages in

diabetic renal disease. With emphasis on the stage of incipient

diabetic nephropathy[J]. Diabetes, 1983, 32(Suppl 2): 64-78.

RAHERE , A, 200, A5 OBEAR B R o I HIE AL 57k

PPRETT 8 S AL (0] tie SR 2, 2017, 12(1): 1-4.

WHEH , BFRE, EHE, & R BRI B A2 [J].

KFMEFE : TR, 2014, 8(4): 227.

[10] 5KET", 2oL , HiE . Dby b3HMER S Sk SIRYT 2 B0

B R B iy T RO (). T ARG E B4, 2014, 30(2): 242-
244,
[11] mhfdag , 22000, sKE S . B =B RO G- KU iR YT

(8]

9

—

.57.



T SRR 2

T %30 %

[12]

[13

—

[14]

[15]

[16]

PR R I I PR LZRE (9], 25 , 2015, 26(18): 2470.
Wl , XN, I . HUREE kN Klotho S IR 5 2 BHF
FEEIR [1]. T ZREE 2 , 2017, 38(1): 153-155.

B, &, AT . Klotho B 7B Bk K A= R rh g
PEIIHIER ). th PRI ESS G B2 | 2016, 17(7): 637-639.
KIM J H, HWANG K H, PARK K S, et al. Biological role of anti-
aging protein Klotho[J]. J Lifestyle Med, 2015, 5(1): 1-6.

S, FifpA, TREZE . AR D 2 OB R R
TSP RIS (7). Ko EE 22 S ER L 2016, 13(3): 368-370.
MR, /NG, FE S5 BERR BRI Vaspin K
AL RS RAEH TR [T]. ILAREEZY , 2017, 57(45): 76-

78.

[17] EBW, XEH:, #3545 . Vaspin XHEIRI B A LB E £
PUERRIIEE [3]. v E PP EESSA ERZLE | 2016, 17(8): 675-
677.

(18] BAHAR , ZE R . JLEIRHLE A AL LT B B T A 8 T
A4k e 7 S [T EBUR R 240 | 2016, 26(18): 75-79.

(ERE 9i)

A AR B, BRA, BUKOT, & B SR E S v e
XS B R ST R B T 1ML Klotho 45 Vaspin 7K (520 [].
rhE R EE 2R 24 | 2020, 30(7): 53-58.

- 58 -



