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Effects of Tacrolimus Combined with Valsartan in Immunosuppressive Regimen on Renal Function and
Lipid Metabolism in Patients with Chronic Allograft Dysfunction and Its Mechanism Study

LIU Qin, ZOU Hequn (Dept. of Nephrology, the Third Affiliated Hospital of Southern Medical University,
Guangzhou 510630, China)

ABSTRACT OBJECTIVE: To investigate the effects of tacrolimus combined with valsartan in immunosuppressive regimen on
renal function, lipid metabolism and matrix metalloproteinase 2 (MMP-2), MMP-9, tissue inhibitors of matrix metalloproteinases 2
(TIMP-2) and transforming growth factor-B (TGF-B) in patients with chronic allograft dysfunction (CAD). METHODS: CAD
patients admitted to nephrology department of our hospital from Mar. 2016 to Jun. 2018 were enrolled in group A, B, and C
according to the random number table, 34 cases in each group. Group A was given cyclosporin A +Mycophenolate capsules+

Prednisone acetate tablets; group B was treated with tacrolimus+Mycophenolate capsules+Prednisone acetate tablets; group C was
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treated with valsartan on the basis of group B; they were treated for continuous 3 months. Renal function indexes (24 h urinary
protein, Scr), lipid metabolism indicators (TC, TG, HDL, LDL) and the levels of MMP-2, MMP-9, TIMP-2 and TGF-B were
compared among those groups. RESULTS: Before treatment, there was no statistical significance in above indexes among 3 groups
(P>0.05). After treatment, 24 h urinary protein, Scr and TC levels of group A were still higher than normal level, while other
lipid metabolism indexes were within normal range. 24 h urinary protein and TC level of group B were still higher than normal
level, while Scr level was near the upper limit of the normal range, and other lipid metabolism indicators were within the normal
range. Renal function indexes and lipid metabolism indexes of group C were within normal range, while renal function indexes
levels of it were lower than those of group B (P<<0.05) ; there was no statistical significance in lipid metabolism indexes,
compared with group B (P>0.05). Compared with before treatment, TGF-B level of group A was significantly increased (P<<
0.05) ; there was no statistical significance in MMP-2, MMP-9 or TIMP-2 levels (P>0.05). TGF- level of group B and group C
was increased significantly (P<<0.05), while the levels of MMP-2, MMP-9 and TIMP-2 were decreased significantly (P<<0.05).
CONCLUSIONS: Tacrolimus combined with valsartan can effectively delay renal dysfunction and improve lipid metabolism in

CAD patients. The mechanism may be related to the inhibition of TIMP-2, MMP-2, MMP-9 and TGF-} expression.
KEYWORDS Tacrolimus; Valsartan; Chronic allograft dysfunction; Renal function; Lipid metabolism; Mechanism
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Tab 1 Comparision of baseline data of patients among
3 groups(x *s)

HETH Afl(n=34)  BAMG=3)  CHI(=3) Fiy P

ERI(B & t) 15/19 16/18 14/20 2=0766 0497
T, 5 46331700 45344695 4603+701  F=1241 0208
B EHA RR, A 1315£271  13.66+380 13514279 F=0345 0611
Al E], min 652£156 648159 6495137 F=0561 0466
e, min 15024798 15234806  1539£747  F=0712 0404
kAR, % 4211165 433159 42813 F=0122 0789
HARRTERIR, % 16415297 1639£3.12 16774299 F=0765 0478

EMEHERR, B, %) 4(1176) 5(14.71) 3(882) o >005

RREEHBM) kgm' 23158377 B64£308 23268355 F=0507 0429
YeilE , mmHg 1543351571 155761748 1543911523 F=0342 0644
SFfHE  mmHg 7345934 TI4E846 BB F=0109 0785

UhIREM, mg/24 h 2144212310 2175312146 2165212562 F=0.160  0.856
Ser, pmol/L 25211769 226381695  22611+875  F=0210 (0813

1 2 % RN oRH Fisher i UIMER L

Note: * means by Fisher extract probability

2.1 24 hREBFSer/KFE
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IRYTHT, 3L A 24 hJREE [ Ser /K P25 73
Fit#E X (P>0.05). e, AHBH 24 hIREH .
Ser KA T IE H T s B 4L 24 h IR E i FIE
WYL H, Ser KRR H G FBRFT T ; C 418 24 h R
A Scr KK FIEF L EIN . BAUA CHLB#IR
J7 IR HI 24 h JRE T Ser KF IR ALT A41(P<0.05);C
HBEIRITIRM 24 hJREH | Ser KW B AT BA
(P<<0.05). 341 24 hJRE [T Ser /K ¥ AL R I
#2,

F2 BALBE24hREB SerKFLE (x£s,n=34)
Tab 2 Comparison of 24 h urinary protein, Scr levels
among 3 groups(x +s,n=34)

fali s EEWE A4 B4 c F P
U WFEA, TR 40~120 244212310 21753+2146 2165242562 0160 0.856
mg/4h TR 1763145698 142944755 §9.78+3949™ 133281 <0.001
Ser, wmol/L JAJ7AT THE(S3~106)/ 22521769 226384695 226114875 0210 0.813

W Gl 44~97) 12693418467 1104751843 9873 +1563 22134 <0.001

0 5IRITRH e, " P<0.05; 5 A4l i, "'P<<0.05; 5 B4 K,
4pP<<0.05

Note: vs. before treatment, * P<<0.05; vs. group A, “P<<0.05; vs.
group B, *P<<0.05
2.2 TC.TG.LDLF1HDL 7K ¥F

JRITHT, 34 E Y TC . TG .LDL Fl HDL /K- 25 5%
LG22 X (P>0.05) . JGI7)A , AU BYLEH
TC /K-35 % F1E % Y8, TG . LDL #l HDL /K-35 78
EH VLN s C4H 8 # 1 TC . TG . LDL F HDL /K -1 7E
IEHTERIN. BAHMCHBEIRYTF TC . TG.LDL /K
B AR T A 4 (P<<0.05) , HDL /K - B & %5 T A 4
(P<<0.05) ; CHL . EIAIT)A I TC . TG .LDL Fl HDL /K-
HBAZEF IS FE X (P>0.05), 3U#EHETC. TG,
LDL I HDL 7KV FE A 45 R W3 3.
*£3 34HEETC.TG.LDL 1 HDL /K FEL & (x + s,
n=34)

Tab 3 Comparison of TC, TG, LDL and HDL levels
among 3 groups(x+s,n=34)

fhiti WS EEEE A4l B4 c4l F P

TC,mmol/L 7R 2~57 656098 6614092 659073 0988 0336
RITR 61450797 S8TH088 5691094 5409 <0.001

TGymmol/L  JFH 04~185 2691033 2684041 2701045 1049 0387
il 1745044 1431032 1372030 6871 <0.001

IDLmmol/L SASFHT  0~411 4124035 4114040 411104 0745 0387
RITR 3894038 32610477 33040367 6083 0023

HDL,mmol/L ffFf  1~2 1254013 1265004 124016 0471 0561
R LISE012°  138+020" 1414027 7712 <0001

0 SRR ILES, P<<0.05; 5 A 41 LA, 'P<<0.05

Note: vs. before treatment, *P<<0.05; vs. group A,"P<<0.05
2.3 MMP-2 MMP-9  TIMP-2 1 TGF-B7k F

RIT T, 3 H B E B MMP-2, MMP-9, TIMP-2,

TGF-p/KF-2: 5 ¥ e it L (P>0.05) . 5iRYTHI
HoA, A 41 H TGF-B/K B B T+ (P<<0.05) ,MMP-2 |
MMP-9 \ TIMP-2 /K -2 55 T4t 124 B L (P>0.05) ; B4
1 C 4 % TGF-B/KF B & 7t & (P<<0.05) , MMP-2,
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MMP-9 ., TIMP-2 7K - Bl & B AIK (P<<0.05) . BALFIC 4l
HBFIEIT T Y MMP-2 . MMP-9 , TIMP-2 , TGF-B 7K “F- 1]
AL T A4 (P<0.05) ; C 41 B F G 7 )5 B9 MMP-2,
MMP-9, TIMP-2 7K~V B B AIXF B 41 (P<<0.05) . 341/&
# MMP-2 . MMP-9 , TIMP-2 Fil TGF-B7K - Hb %% 45 3 L
4,

x4 34H53%E MMP-2. MMP-9  TIMP-2 #1 TGF-p7k

Eb#E (x+s,n=34)
Tab 4 Comparison of MMP-2, MMP-9, TIMP-2 and
TGF-B levels among 3 groups(x ts,n=34)
it iy AH B CH F P

MMP-2, pg/l  HASFHT 5132245019 522645271 51934+5465 1020 0412
WIEE 507845434 28T2H42T8 1798142398 19.877 <0.001
MMP9, pg/L  AIFHT 1712551586 172441492 1746911688 2837 0.098
WIFE 1647921947 15133215717 12145+ 13547 13461 <0001
TIMP2, g/l 387 4625121 4594124 460£133 0873 0351
WIR 41118 361£1157 3124088 8971 <0.001
TGF-B,pgl AIFH 422611243 MT1£1387 $6911295 0855 042

WIE  T658%1544°  S8TIE1126 478310917 66501 <0.001
0 SIRYFIT AL, P<<0.05; 5 A A H#R, *P<<0.05; 5 B4 HLAE,
4p<0.05
Note: vs. before treatment, * P<<0.05; vs. group A, “P<<0.05; vs.
group B, *P<<0.05
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P AR R - B R R (RAS) #E— 064k, Ktk
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B FE TGN 12—, S s KB, R
REASIE AL 0] Smad 155 4% SR = HE 1m0 TGF-BA
(I RE N, B8 B Do B A T AR V] o (B4 VD30 7
NARA ISR H B8 35 30 2o A A 5 40 265 /0 4 E 5%
CAD & i /E AL T 55 90 il TGF-BA T 1 4 4 S
N 5K

T4 UESE, B IR IMLAE & CAD & A= & J (0 <7 £ 16
HZE, WM EAERIE BUEEIEA . —IR AR A
B A At 5w 5w A 2 R At T B ] RE NS B B [
fIk CAD & R P LR 7K P , ZEAS IS Hp o S 13X —
258 =l INAE 2 CAD BHLHIA T 38 2, RS A 1B 1 Ko
W R B L2 A A PR B A L TR AN TR AR T
YA A Z Fh Al iR, HAFAE E B AL AR 51K
(MHC)- IT ZEH¢ J5R 1 /N A5 A A K [N - (Platelet de-
rived growth factor, PDGF ) Bz A i Feik . [E A~ it
FEUCAY BV E RS R Y R B RAER TS, A A H 3
At 2, LDL T i 1 32 e S PR B B T il T 48
fE B LDL, X FP AL B %) LDL 7] fE7E CAD kKA K& &
i R AR . Bt v 5 H) BEAE R IR B AL T
W T B — AR

B /INER 20 AR A B I B4 [0 4B, 7 CAD R A &
SRR AN I LT 44 K ECM R & 15 25 &
SVEH, o DLV ECM 5 ol SCHE™ . ECM 2 A7 7E T 4 i
Z A1 AR E5 4, B RS A A S ML 2 IR 215 S
F % BECM R385 , U6 530 T BA BN ERBEAL (27 A
45 ZH9EAF . MMPs & TIMP J& 845 ECM {4 5 22 i
% , MMP-2 . MMP-9 /& MMPs Jiff Z 1% 55 S 20 J% 35 4%, 1F
HEDL T %M R e A S ek i /b SR R B
RIS, 724 S E AL RIVE R, il B 41 4
1oL JE 3K MMP-2 . MMP-9, 3] 3 A P50 F i 551 TIMP-2
TIMP-1 4774, o & 23K i) TIMP-2 , TIMP-1 2§ 3
ECM I T RURI S B 2T 4 () 38 2F | E i & CAD & J& .
by 5 55 ] B % 158 £ P Hu A i MMP-2 . MMP-9 {1 32 1k I
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AL, SR TIMP-2 72 4= | fe 48 45 1800 ECM & 1L

AIPE R o i vb 3H RE % 18 i K I NF-xB /YK 15, F

MMP-9 7K -, 171 410 1) TIMP-2 7 Az, e 488 35 ik /b

ECM & VR T AR IBLHI = - (1) 48 Sk 2 1k

FR 8 2o BELDAT 10045 SR 5K 3R 11 1 1 AR (AT-1) 3244 iy 2238

AL S B (MAPK) % Janus S8/(5 555 5 556 5%

¥ 1% ¥ (The Janus kinase/signal transducer and activator

of tran-ions, JAK/STAT ) 55 2 F & 53 #% , 410 ] MMP-9

FAAZ SE (S FI—BEA% P S 5~ NF-kB  AP-1 F) 8 IR

b, B MMP-9 BE 335 5 (2) A& Sk R 1T

7RI R T2 BELIWT 58 E Hh 9 %0 DY 7 NF-kB &4, 1017l

MMP-9 Ji 8j 5 NF-xB i i B 45 5, P 2 Ak R 3 ik

IR 5 (3)MMP-9 2 3A b i A2 22 b 240 i A 1354, 4

TGF-B MR IRSEIH F (TNF)  FI4HA A 2 1(IL-1D) % 3%

BEZ i PR 7L LR ) 0k 32 452 NF-kB 48, M4 Bk R

TR S F 4T AT-1 32 AR S 103X —Ja %, it 2

DR B DA s ) 2l A& i) MMIP-9 AR IK R 164k

AW AT T g 5 A B WD AR IR T

CAD HFERT, FEX ML R T 1 I3 27 2= i e A

Gro BT UL, B B LT B Z AL KL AT ST

PRI JR BRAE « 1 SE e 25 m)ify 7 4%, Rl A v

— SIS I 24 9 R N, 3R S ) SRS MR e S N A

PERNL s 7380 M se B ] SRR A —FERERE SR TE £
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25 P 2 BIREAS R BRI AN TSt TR BRI, AN A 2516

AT RIS o

25 PR Ath 5w 55 R A VD M RB IS A AUEZE CAD
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