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BE BT ER T RDON)EF ik FIRE ACYPAKTF ARG RESL . Tk HH% 2014 5 10 A -2015 4 10 A kg
86 1 2 74k k97 B 9m(T2DN) B F AR 3 24 h & & & e F(UAER) K -F- 24 3 48, Bp 48 k9% . B 9% 28(SDM 41) 30 4] 7~ 2148 fk
9% ‘B 5% 4L (EDN 48)28 4]\ #5 fi s B % 28(CDN £0)28 4], 5 it IR B B AR I Bk % 26 4] 4 2 B 4L (NC 48), ik 4 Heg fid
CyPA 7K -F ik %5 JE(SBP) . 43k /& (DBP). 4544 2 2. % & (HbA Lc) . £ JLEF(Cr) . f & H(BUN)K-F, A EDN 28 3% 523028, £ 5 HL4% )
fo B A S R b AT B E AR S KA T 4 B, 54 CyPA R-F5 24 h UAER #4854 55 :SDM 48 EDN 41,
CDN #1464 HbAlc /K-F 2 % & T CN 41(P<0.05), EDN #1 CDN #8145 24 h UAER /K-F 2 % % F SDM 44 CN £1(P<0.05),CDN £8
9 24 h UAER & -F 2 % % F EDN £41(P<0.05), % EDN 7= CN 2849 24 h UAER K- 1bik £ F £ %4t % & L(P>0.05), SDM 41,
EDN 41 CDN £8 (CN 21 s 7 CyPA /K-FARR I, 7 7 W4 2 F ) A o it 5 & SL(P<0.05), #EHkJa Bk & 4 f ik CyPA K-F 5
24 h UAER 2 EA8% (1=0.697,P<0.05), Z5if: i CyPA /KT — T A2 5 b A R we bl fkom B & & 6 B 54 = AR .
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ABSTRACT Objective: To investigate the level of serum cyclophilin A (CyPA) in diabetic nephropathy (DN) and its clinical signifi-
cance. Methods: 86 cases of type 2 diabetic nephropathy (T2DN) in our hospital from October 2014 to October 2015 were divided into
three groups according to the results of 24 h urinary albumin excretion rate(UAER), namely diabetes nephropathy group(SDM group) 30
cases and the early diabetic nephropathy group (EDN group) 28 cases, diabetic nephropathy group (CDN group) 28 cases. The other se-
lected healthy physical examination in our hospital, 26 patients of control group (NC group) and compared between the 4 groups. The
level of serum CyPA, systolic blood pressure(SBP), diastolic bloodpressure(DBP), Glycosylated hemoglobin(HbAlc), serum creatinine
(Cr), blood urea nitrogen (BUN) level in the EDN group, in the conventional control of blood pressure, blood glucose, blood lipid on the
basis of giving small doses of Tripterygium wilfordii tablets for 4 weeks. The analysis of correlation between CyPA level and 24 h
UAER. Results: SDM group, EDN group, CDN group, HbAlc level was significantly higher than that of group CN(P<0.05). EDN group,
CDN group of 24 h UAER was significantly higher than that of SDM group and CN group (P<0.05), CDN group of 24 h UAER was sig-
nificantly higher than that of EDN group (P<0.05), while no significant group EDN and CN a group of 24 h UAER level difference(P>0.05)
in. SDM group, EDN group, CDN group, CyPA group, the level of serum CN increased 22, there were significant differences(P<0.05).
The serum CyPA level in patients with diabetic nephropathy was positively correlated with 24 h UAER (r=0.697, P<0.05). Conclusion:
serum CyPA level can reflect the severity of renal injury in diabetic nephropathy patients.
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A4 0 JR 97 (diabetes mellitus , DM UL I & E , & 1 BUME IR IR
(type 1 diabetes mellitus, TIDM) HBEIET-AY EERA, WifE 2
U RS (type 2diabetes mellitus, T2DM) 1, ™ 5 Fi B (LK T
O AT, BHFFE O B DN SR AR 25 L A B 9 I
Bl AR A R R SR R A 5

I3 ¥R A(Cyclophilin A, CyPA)JE 1984 4F /it
AN R BRI HR AT B ) —Fh B SR IR B R T
AR A (cyclosporin A, CsA) 2RI Y SEAIAE B, AT LLA
CsA BUIE G A BUREIR I — 3R, AT A5 T 40 A e e I 2k
R HAEGTHFFE R CyPA 5 2R S Mo Th Rk &
UNIBCIRLAE AR AEE OO A B B KR Ak SRR R L R 5
PEALEEARAE A, HL 5600 1™ TR S0 sl i 5L IE ARG, AR
FEELHRDT T DN B L7 CyPA KF K R R S, B IE
mr.

I FRE % ik

L1 —fg s

FEIL 2014 4F 10 [ 2015 4F 10 A % =W s AR B
WA IR T2 S B A BE 1Y 2 TR B B (type 2 diabetic
nephropathy, T2DN)& 35 86 il g BFFE AT 4. (DI ASRUE:0 JiF
A REBIFNFA 2018 4F ADA 56T DM iz Wibr ™0 2 E
PRASTAR YA 273 Mogensen BRI B /- IARE" . (2)HERR
FRE: 0 b THEIRIE 2 I AR I 0 S8 3, AroH DR R AE 758
7% (Diabetic ketoacidosis, DKA) . i IfiLB# 5 15 474 fiF (hyperosmo-
lar hyperglycemic syndrome , HHS)%%;0 471 218 M B e 5o
0 I EL T VFEFEE 0 ST RIR A G4 R
0 A ITIITCA TR SR R O B R (B 2
P EE . KPS 24 h IR (13 H IR (urinary albumin excre-
tion rate, UAER) 43 3 20, RIOHE /R TG & 5 21 (SDM 4,
UAER <30 mg/24 h) 30 {31 ; 5L 014 bR B 5 41(EDN 41, UAER
30~300 mg/24 h) 28 il ; I KM FR % 5 5 4L (CDN 41, UAER >
300 mg/24 h)28 ], 53 BEIRL I HAAS B R ke 2 26 19124 %) B2
(NC 4), ASHIFER N i HE P I R A 5T AR A5 FR Bt It PR S 2 A P 22
GLEA A E DRI B s A R X L YA N A A B
BRI , 28 S W 245 .
1.2 RF*
1.2.1 #RAEE 4 HRZIRAF AR 8~ 12 h J5RES I IE
FRERIKARPIEE I 5 mL, R #E 30 min, B FHAEFLES O
BRI LTH W, 725 R AT -80 CyKAEAER &, B 1k
S VRR. K BRI TR R SR FH BB A e BB S e
R (ELISA)I 22 13 CyPA & &, #:I Jr 544 B CyPA 1151
UL BT, BRI 0 SeEURIH], BT E RS #E 0.5
h; o MEUIRCR AR LU R B, i i 10.0.5.0,2.5,1.25,0.62,0.31,
0 ng/mL AYARIER , BUM IS FEAS RARHER 25 30 wL, 533k AAH
N (% ELISA 7 G fL e, PR A BT A CyPA 4144 ,30 pL/
fL, A 37 CHRIEAEREFR 60 ming o SEJ5PEHR 3 ¥, 0.5 min/
W 0 T ABR S ALY BRI BT AE W R B EE T R L 80
pL/ L, 7E 37 CoKIRAH 153 30 min;o FEPEHR 3 ¥k, 0.5 min/
;0 SEhEY) A 30 pL THLH, FEIAJEY) B 30 uL THLH,
TE 37 CRKWHHIEEE 0.5 h; o HIGIMAL LM 30 pL T1L
&R RN 50 SR FHEEARLE GRS, K Py 450 nm, 2

KA 630 nm, U HARMWEEE S8k, B R 10 Ak .
122 GRERME Itk 4 4205 — B R YER, 45
PR AR | I [ 45 JE (SBP) £ 3K T (DBP)] L FR £ & (BUN)
Bk 218 [ (HbAle) JALEF(Cr).
1.3 XL EIEFRMNNE RS
1.3.1 24 h [REAHEHERUAERNE i Zik &b R
51 R/IME, S 2 IRI/IMEFF IR B AE . 185 24 h PIARRRV/N
i, R —4 5 LY PC 530 HL, 7525 LR AR A 4 mL —H
BB IFRAYA] . il st/ IMEA R, B G e kil 24
h UAER /K-,
1.3.2 1% CyPA #124 hUAER /K EWXZR  i0F 4 HZIR
Z I CyPA F1 24 h UAER 7K, L) EDN 4 Ky Seib 4, 764
BRI L AR I IE SR VAYT L A T/ MR R AL W
(R AR AT IR ] [ 2535 231020415) 10 mg
FR,3 ¥k /d, 1 R /R IRTTIAIES I AR (RS R 259
Rl B R S TT REsE R ILE CyPA JKF- 1254, & F R il
WL 1R, 4 JEJEE 4 24 h UAER K1 CyPA, Fird A 2 461
A AR 2 R IR 2 . JRYT 4 RS 43T 24 h UAER 5ii
1% CyPA A,
1.4 Gt

K1 SPSS17.0 BEi Ak AT 44l 4307, THEBEREER M [n
(%)] Fom, AT XKL ESSA TR IR bR
(xx s)FTR, AR IER AR I THE ORI B 3o IE S 5 R4 7 4
Br, 4L AT t AR, 4L oRHY LR ] One-way
ANOVA Ky , W45 w5 [A] AH M 43 Hr R H Pearson AHICA: 34T
P<0.05 A2ERA GI¥E Lo

2 R

2.1 4 BFHE—MARILE

4 4B F AR 5] SBP DBP BUN Cr 2% 5470
Y5113 3L(P ¥ >0.05); SDM 41 ,EDN 41 CDN 41{) HbAlc /K
V- B E = T CN Z(P<0.05), 5 3 21 /8] P 9 LL 4% 2% St o 5t 2%
L (P>0.05). EDN 4 CDN #1114 24 h UAER /K-8 3% T
SDM ¢l CN ¢ (P<0.05),CDN 41ffj 24 h UAER /KF- i 575
T EDN #H(P<0.05), ifif SDM £H# CN 41 24 h UAER /K [,
e SIS 15 X (P>0.05).4 4L I3 CyPA /K Wit LAk 2%
SIATGTE R L (P<0.05). WL 1,
2.2 IiE CyPA 7k 5 24 h UAER K FEHXF

Y67 4 JRJS  EDN 411 24 h UAER /K- H(107.55% 57.42)
mg/24 h, IfiLi CyPA 7K 4(0.540+ 0.317) ng/mL, & ZE TG
JTHI[(149.79% 73.13) mg/24 h (2.171% 0.945) ng/mL], 22 344
GiHF 3 X(P<0.05), MV FHR A # ILTE CyPA /K155 24 h
UAER £ IFHI26(r=0.697,P<0.05), ULF 1.

3 iig

DM J&— 41 LA &5 MW R RRAE A AR 0 , 4 S0 R AT
SEEOE A0 SR IR AT, H b DN R R IR RN A8 T
S , AR AR B JEPH (ESRD) fe A A . DN J2: IfiL W
P ZERL S m i sh 1 =2 b L RIVE A A 45 58, AR 4 DN (3t
AEFPEAR AR 24h FR A 14 2 5 (24 h Upro), Mogensen #1841
DN 4324 5 #0S BIVE/INER sy A B AT R L IE 5 8 R
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Table 1 Comparison of the general data and laboratory examination indexes among 4 groups of subjects

Characteristics CN Groups(n=26) SDM Groups(n=30) EDN Groups(n=28) CDN Groups(n=28)
Sex (male/female) 14/12 12/18 16/12 15/13
Age(years) 53.8+ 1.56 52.8+ 1.54 53.1% 1.33 542+ 142
SBP(mmHg) 125.04+ 10.47 126.03+ 11.24 126.79%+ 10.74 127.79% 9.15
DBP(mmHg) 77.15% 7.03 79.13% 8.58 80.82+ 6.53 81.5+ 5.44
BUN(mmol/L) 4.62% 0.56 4.53% 0.59 4.69+ 0.43 4.74% 041
Cr(umol/L) 61.27+ 9.53 62.37+ 10.45 61.11+ 8.85 60.64x 7.42
HbAlc(%) 5.00% 0.30 9.32% 2.13* 9.21% 2.09* 9.24+ 1.64*
24 h UAER(mg/24 h) 9.41+ 1.88 9.51% 1.56 153.50+ 72.12%* 398.17¢ 50.65*4
CyPA(ng/mL) 0.48+ 0.22 1.27+ 0.56* 2.07+ 1.00* 3.97+ 0.99*4

iE: 5 CN @ib%, *P<0.05;5 SDM ALk %,"P<0.05; 5 EDN AL %, 4P<0.05,
Note: Comparison with CN group, *P<0.05; Comparison with SDM group, “P<0.05; Comparison with EDN group, *P<0.05.
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Fig.1 Serum CyPA Levels in Patients with Diabetic Nephropathy and Their Correlation with 24 h UAER

1B PRI BRI L A PR 5 9 0 AN A B v . R
IEARSENISY R 24 h JREE [ E A DN "SRR B A=
M T, RS Wk P R " bRk " (A A —E
HIBRIG , AR 2D B PRI ISR AN UER G2 BRI R I 55
CyPA ESEREFIGN—0, WlE—F it SN A T
FT SRR IR T A AR, CyPA £ B0 FEA Rl A
A S H5E AWM R A RIS T, CyPA H N B2 41
FEAE AT E AN ARR L, 2 5 S AN A A A DR AT
PR 1 430 , ZE AT JRAE SN, P & AR BB RPE . B, I K B
5 CyPA 5 DN BIAHSCIRGRADE D 1P 5F R 5T CyPA Xt
T2DM FBH G IR MAERAE MR, 255 R K & mAE 4
(MCV 40)f#) CyPA 7K F-47(9.37% 2.42) ng/L, B2 55 T T Kl
AR (N-MCV 21)11(3.98% 0.88) ng/L, H £ % Logistic [A]
U547 /R CypA XF T2DM S5 & 3 KRS 1k 54 .
2 (OR=10.796,95%CI 2 3.263~35.718,P<<0.05), 0
CypA 5t & A ORI AE G

X485 Hr T2DM A& 5809 B 35 13 CypA 55
WA A 2R, 45 R A b DR LI T CypA
H(14.06+ 9.96) ng/mL, &3 25 T B4l ek 0o 2 1Y (8.48+ 2.23)
ng/mL, [ BRI & F 560k 20 Gensini B3 CEUE B 757 6 B Bk

ZE T B ) A (69.78+ 10.66) 53, UL 4k 2y T 54l e Lo 2
HY(48.25% 15.36)4%, 7] CypA /K- 5 Gensini f4r B4 —&
Y IEAE G (r=0.76,P<0.01), Ohtsuki T Z509H 5% %% 945 5 Cy-
PA K- (2 12 pg/L) 5 e RAE T P2 e A etk 30 bk i 12 2
WEEAESC, H CyPA 5 hs-CRP [n] A It = B GE UM 4= K ZE T (R
G 21.2,95% CI 2l 4.9~92.3,P<<0.001), FHA MK CyPA /K
5 RARE S RS — IR R . AWFREERER , BRI
TCE 9 S R B s SR DR B e BB LY CypA 7K S
EETERRKE, BREZLFER BT 7F 24 h UAER
8], PSR PRI B s SO PR B R8I0 8 T PR TG B
SR R FEAR T , T FEHE DRovs TG B s f8 8 R g R Ak 2 vh
AP 2525 5, RUTINTE CypA /K-F%L 24 h UAER A LI
Shy R b B2 B PR R T S RE B, B R 3R 1T RBAF AR 1Y
(ZEiE

TN 2 LA B AR AN 20 S 5 28 AR YR 8 S 1
F LT TR RGBT 48 VR R G AL L T ZE [C =R
H B G M I 46 BB, ARHIFST 26 (1 R IR s B s
ZENRELZWAIAITIG ,24 h UAER K UL7E CypA 358 % F
% , B PRI B S8 3 R AE — B AR B Y JRRE S 11T 26 5]
HABE R 95 B 0 B IS CyPA /K5 24 h UAER &£ E A ¢
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(1=0.697,P<0.05), T L CyPA 7K T 7] &I b F00 4% bR s
o R 11 PR 1 AR 00, X Sz A oG s 6 P ) A
PEA—EMSHEME.

25 LRTA, LT CyPA K-V REWE R P ™ E AR A9 T
TR, ¢ 24 h UAER R SRl B 7708 bR i A6 )
Fr IRE i

5 % 3T #k( References)

[1] Wada J, Makino H. Inflammation and the pathogenesis of diabetic
nephropathy[J]. Clin Sci (Lond), 2013, 124(3): 139-152
TRATAR, B R AR S, 5 KRR B AT R [J] 8% B 25, 2015,
10(10): 1621-1625

Zhang Shu-yuan, Wang Dong-chao, Li Bo, et al. Researching
Progress of Diabetic Nephropathy[J]. World Chinese Medicine, 2015,
10(10): 1621-1625
FE E,RRAHEFIGE R E WS E R e 5 R )]
£ R A4 &, 2017,37(3): 211-216

Tong Guo-yu, Zhu Da-long. Interpretation of clinical practice guide-

2

—

3

—

lines and expert consensuses for the evaluation and management of
diabetic kidney disease at home and abroad [J]. Chinese Journal of
Practical Internal Medicine, 2017, 37(3): 211-216
[4] SunY M, SuY, LiJ, et al. Recent advances in understanding the bio-
chemical and molecular mechanism of diabetic nephropathy [J].
Biochem Biophys Res Commun, 2013, 433(4): 359-361
W F AR E, R, F AR B IR S R S B L A
B &7 R[] P de o B 25 2 &, 2017, 32(10): 4570-4574

Shen Zi-long, Zhao Jin-xi, Wu Wen-jing, et al. Mechanism of immune

[5

—

inflammation in diabetic nephropathy and treatment progress of Chi-
nese and western medicine [J]. China Journal of Traditional Chinese
Medicine and Pharmacy, 2017, 32(10): 4570-4574

[6] A3, fAH, E 5 30,5 A AR B 0 SR LB Bt 7 R[] B
223k, 2015, 21(21): 3944-3947
Yu Cui, Xiong Qian-ying, Wang Li-zhuo, et al. Recent Progress in the
Pathogenesis of Diabetic Nephropathy and Its Treatment [J]. Medical
Recapitulate, 2015, 21(21): 3944-3947

[7] Tsai SF, SuCW, Wu MJ, et al. Urinary Cyclophilin A as a New Marker
for Diabetic Nephropathy: A Cross-Sectional Analysis of Diabetes
Mellitus[J]. Medicine (Baltimore), 2015, 94(42): 1802

[8] A R, WMAMF ML S FHRFALDFERMRBREIL A
B AR, 2014, 4(6): 405-410
Liu Zi-yan, Tian Hang-yu, Xing Wen-xi, et al. Advances in Biological
Activity of Cyclophilin A [J]. Current Biotechnology, 2014, 4 (6):
405-410

(9] gk, =2 dh, % S ARG IR L ik FHE A RLAG
#)6 JR & LI 7 E 25, 2013, 39(12): 1407-1409
Zang Xuan, Yan Jin-chuan, Yuan Wei, et al. Clinical significance of
cyclophilin A high expression in patients with acute coronary syn-
dromes[J]. Jiangsu Medical Journal, 2013, 39(12): 1407-1409

[10] Z&E%, 24, L EF ik F0RE AL FAPDIRRAE TSR A
seegAa X AR R[] F B I E 5 % &, 2016, 26(15): 110-113
Nie Shan-jing, Li Dan, Wang Hong, et al. Correlation of cyclophilin
A with unstable carotid plaques and atherosclerotic cerebral infarction
[J]. China Journal of Modern Medicine, 2016, 26(15): 110-113

[11] ZR4H8A 38 EHF MR F R AMFE X E L FFHRF AME
KA E AR B %R AL E, 2015, 356): 512-514

Deng Wei-ming, Huang Zhi-xiang, Tan Jin-hui, et al. Expression of
serum cyclophilin A and its significance in patients with ankylosing
spondylitis [J]. Chinese Journal of Practical Internal Medicine, 2015,
35(6): 512-514

WEARAE, R EA TR F FHREALERBRT R EH R BR L
Y o P 0GR [T A2 B 3 2k &, 2014, 94(17): 1330-1333

Tan Jin-hui, Huang Zhi-xiang, Guo Xin, et al. Expression and signifi-

[12

—

cance of cyclophilin A in synovial fibroblasts from patients with
rheumatoid arthritis [J]. National Medical Journal of China, 2014, 94
(17): 1330-1333

[13] American Diabetes Association. Standards of Medical Care in Dia-
betes 2018[J]. Diabetes Care, 2018, 41(Suppl. 1): S1-S159

[14] Mogensen CE. Microalbuminuria predicts clinical proteinuria and
early mortality in maturity-onset diabetes[J]. N Engl J Med, 1984, 310
(6): 356-360

[15] #4534 RAE L5 OB B F K -F 5 48 s Bom o 869 X £ [J].
& B AAHE %, 2017, 20(21): 21-23
Fan Wei, Xu Chun-xiang, Cui Ying, et al. The Association between
Urinary Inflammatory Factors and the Stage of Diabetic Nephropathy
[J]. Chinese General Practice, 2017, 20(z1): 21-23

[16] Mtk 2 2, EHF 4R BREH o fkdnZE C L 24h k&
B FARRMATL] P A E S, 2011, 9(11): 1784, 1818
Chen Zheng-xu, Li Man, Wang Li, et al. Study on the Correlation be-
tween Blood and Urine Cystatin C and 24 h Urinary Protein in Pa-
tients with Diabetic Nephropathy[J]. Chinese Journal of General Prac-
tice, 2011, 9(11): 1784, 1818

[17] @, 8 4, §leF afF0E A2 BB EHEF R b
BRI AR BALR AE L (1] P B & A E S, 2016, 19(13):
1537-1541
Xiang Sha, Lv Xiao-feng, Cao Yi, et al. Effect and Mechanism of
Serum Cyclophilin A on Macroangiopathy in Type 2 Diabetic Pa-
tients[J]. Chinese General Practice, 2016, 19(13): 1537-1541

(18] 1 &7 RIE £, T, 5 45F 2 AUE R 09 s o B4 e 7 CypA
K EAAI L BRARE AR R [T FTh EFHR, 2014, 23(2):
22-25
Liu Zhi-guang, Zhang Fei-fei, Han Zhan-ying, et al. The change of
serum CypA level in type 2 diabetic patients with coronary heart dis-
ease and its relationship with coronary lesion [J]. Henan Medical Re-
search, 2014, 23(2): 22-25

[19] Ohtsuki T, Satoh K, Omura J, et al. Prognostic Impacts of Plasma

Levels of Cyclophilin A in Patients With Coronary Artery Disease[J].

Arterioscler Thromb Vasc Biol, 2017, 37(4): 685-693

SR IR AR TR T NIE B G T AR BRIV I B T L

9 F G F B 25 4 &, 2015, 40(15): 3100-3109

Huang Jing, Zhang Ji-qiang, Chen Zheng, et al. Systematic evaluation

[20

[

for efficacy of tripterygium glycosides in treating diabetic nephropa-
thy stage IV [J]. China Journal of Chinese Materia Medica, 2015, 40
(15):3100-3109

[21] #RIARIRIEE RAR D F Nk £ 3 1 2148 Am B & o 16 R 9T 2
B KGR FARFHomA R [J]. P4 F E %), 2017, 35(8):
2206-2208
Xu Guang-biao, Chen De-jun, Chen Wei-zhen. Effect of Tripterygium
Wilfordii Polyglycoside on Inflammatory Factor Level in Patients
with Diabetic Nephropathy [J]. Chinese Archives of Traditional Chi-
nese Medicine, 2017, 35(8): 2206-2208



