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Research Progress on Mechanism of Pheretima and Compound on Diabetic Nephropathy

LI Lu'?, WANG Yong-xiang'>, WANG Xiu-hai'*, BI Yu-an'?, WU Yun'?"
(1. Jiangsu Kanion Parmaceutical Co. Lid. , Lianyungang 222001, China;
2. State Key Laboratory of New-tech for Chinese Medicine Pharmaceutical Process, Lianyungang 222001, China)

[ Abstract | To systematically collect the literature on Pheretima and its compound, and sort their
pharmacological effects and mechanism on diabetic nephropathy. It was found that pheretima and its compound
could improve the prothrombotic state in patients with diabetic nephropathy by inhibiting platelet activation,
repairing vascular endothelial injure induced by high glucose, and inhibiting the formation of blood clots with the
mechanism of anticoagulation, thrombolysis and fibrinolytic system balance adjustment. Secondly, in the early stage
of diabetes, Pheretima could improve the tissue blood circulation and inhibit the occurrence and development of
diabetic nephropathy by correcting abnormal blood rheology, reducing the viscosity of whole blood and plasma,
reducing the content of fibrinogen in blood, inhibiting blood sedimentation and erythrocyte aggregation, and
enhancing the capacity of deformation of red blood cells. Furthermore, Pheretima could improve microcirculation by
adjusting blood lipid metabolic disorder, inhibiting the increase of triglycerides, cholesterol, low density lipoprotein
cholesterol and very low density lipoprotein, and inhibiting the reduction of high density lipoprotein, thereby

inhibiting diabetic microvascular disease-occurrence and development of diabetes nephropathy. More importantly,
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Pheretima and its compound could inhibit the proliferation of mesangial cells, degrade extracellular matrix, and

prevent the occurrence and development of glomerulosclerosis by the ways of antioxidant and regulating cytokines

associated with diabetic nephropathy ( such as transforming growth factor-8,, connective tissue growth factor,

interleukin-6 , tumor necrosis factor- o). Conclusively, Pheretima has broad prospects as a potential drug therapy

for diabetic nephropathy.
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Fig.1 Antithrombotic effect of Pheretima
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Fig. 2 Pheretima repair endothlial injury and inhibit

platelet activation

T RS , S ML BEL 4% 5% % DN s A R gt fe 770 X
JEHAR A R A B RHE R 0 R S e, 7R
YT b B A AR 2y, DL ek SO 3
VRO R A BRI AR G I I R BFSE & B DN i
I AL 5 I A e AR | U A B R S A OGRS A AR
AW L PR T 0, g B VI, VI, XK R
FE VRGN, OB i PR 3 A, i B Dy R T
ZTH AR Y B8 7 BRI, PN 22 £F 4k BRI A B A



23 BT )
2017 4£ 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No.7
Apr. ,2017

BRI A UL £ 5 e DR ) (tPA) BB I
il CAT) 7P 6, £F 3 i D 0305 790 400 4 40 ( PAT) 7K
TR T T B AR

PRI, Aol T 1A 58 ) 245 900 % B I A 1) T 1 e
1B DN By — A kAt . b e 8 2805 4, nlad i
PUBE , 705 R Y 21 9 22 81 487 45 BIL Al 410 ) ot A 19
JE R, AT DN B % A e K 88 o 3 A WS A B
b e 5 e il T AT ) 0N B R AR 4 o 21 2 i
R V5 ALY B8 7, e E GO B0, DT B A a0 A 1Y
17

BB Btk 5 e DLV e 1 135 P B o 2 B 47 4
B P T 050 9 ) e R EE Y. 1983 4R,
Mihara %" ¥ yc DA 5] r 482 3 i 7 4k 6 14 7 i L F
T K LM 351 21 A S P I A A (U RE A8 FLAR I A 2T 4
WA SRR T AR 1, 0 ELBE A8 il 2T 4k g I
FLARF AL £ 0 M, X 5 HE A i A 25 A H R —
KGEME o Lee 21V BF 55 I Ho s v 41 B AG £F 45 T
Bt SPP-501 A FI Ok B i Jk I A4 A5 280 i % B, G
S 2o 0 a0 2R R A R R Bk R R T A
F EsF TR] 410 8 0L A O B 22 AT 5 45 2R I 7 i J
] it R A A8 5 A a0/ 1Y 95 R AR TR Sk B BT
e R ATV AR R, 6 T 4 8 1 R R AT e Y
A7 AT W e 1 PR b I DR A KA I DR
P AR DAL T X AR TH L A 5% 1T 9 8 P Ah e & #5 4F
FH 051 £ 7 il K 05 3k il 349 S L 320 T A R
A I S B M T v U R Y A R TR A R T OB I Y
N G5 A
L2 BREMEN MG mRE S e N
He AN 05 7E DN &9 B o 3 G A T
L5 PAY B2 20 0 32 450 I, A B2 2R CET) BT 38 o, AT i
134 ET AR A Z Wbz — . S g
S B T e e A E 6 D3 R I IE R B ET-1
Y S 2, DT 3 I P9 B2 RO B R . AL 4T
245 2 M ok 2R B A A B R KRR IR S R B
B, e T AR RS R ET-1 Rk,
ET-1 W] 3 5 i) BL G AE DM i A 82 & B i
FAAE JF PG R W] ET-1 25 17 DM B JIE % 22 19 &
PR R IR B AR R e T L i R
TOET-1 /9 55, o DN GEE B9 P4 B2 240 i 458 47 K
A&, T &5 3f 7 DN AR o
L3 il mn /R is A i/ B AR 25 7 A
e e S S S (S SE I 3 1 | 1 G - N
LR 2 N (1R N TR I S R 713
([Ca™" T,) B T A c-Jun 0 56 2K o 38 -1 (INK)

A B R A, [ Bt RE 30 S A I /R P-YEH% K (Ps)
RIS 60 TF 5, DT A B 0 /N AR A i 4 R
GMP-140 1 Jy ifiL /W I AL i U B bR S 2 — , &
B 7E P R 20 B I/ INAR B3 TR RS S O R
ARG A 1/ A VPN 2 A O < AL B
s 9 , RE A M AR R 5 T 0 0% R 3 1LY T GMP-
140, $2 75 7 15 T I 010380 58 J0 410 ) 1t /N A 3 A
A1 1) o A T
2 MEMBRRTZEE

M3 37 725 25 ok 75 2 DM {30 77 BF o 1 g 3 B %
B, 76 DM LA 0T % 0 9 2 R i 2 vl PR
AR O O R B 2 R O A A AR R &
I 9 %2 2E o DN LI VAL 748 2 i A8 0 38 B O I e
R IR S LV A 3 U P D BRI R T . b T
4, BE WEAR A 10 B M 4 3, e e £ 4 2
B 5 H 04T, 0 TR A o 4T 4 i R 4 4
SiR 2T 240 M A O BB 7, DA T 2k L 2t P
DN (% A Je KR

T 87 A PRAF 7S e B, B S e 4%
% DN H 3% f 100 VA0 6 38 R0 IO o & 4 36 19 A0
B AIE 52U A ST DM I RS AR R D, TT k3
FHWUE, HCW B AR BRI . M 45 oo & B
T L) Y G T AT 00 DN R 0 R KT DM
B R TR R KT R A I B R, kS AR I I T
EEERAS . A IR F 4D 18 BF 5T H JE 151 34 9 % DN
EB 0 LY 7 2 B 5 W Ik B 8138 i L
A% 2T 4 25 11 503 3 D 000 /0 B 3R A R X ARG 4 il A1
YL B E L U) H BRE I S L R AT4 H R AR
AAERT, X DM 2% Ff 3 S i A 840 B B A A . %
T Hi i 4L 4 2 D7 il e Je B 9 TF 9 L L, FG T
SRR 2 B DN AR A I b N 4 ol b, o
e | ke U = 1387 s e S 1)
# 3,
3 EHmASREEEE

1B AR B 25 LR A B H Il =8 (TG) | BB E
(TC) ik % J¥ Mg # (1 (LDL) 1 #% 1% % 5 15 &
(VLDL) /K- i F+ 5 , 5 % B Jig 2 1 (HDL) W & F
W, 1R T H B T B B T e S A B S L TR
DM % J& Z DN ik © 77 76 /S [ 7 i N 48 11 0 5
Fe M W AC A ZE L, (E R A B & A I I B A% g
25 RLAR B I 5 T R G R & AR B9 DML R L BT
e 2% BB G 2 A 1) L A 7 2 WD 10 ot g A3
KL, ELBE 1 T R R AT K, LR R
i T

« 229 .



5523 5 7 W FEXEAFFEHRE Vol. 23,No.7
2017 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2017
— JEIAC 4 45 T BIF T S B0 951 40 48 A 4R O X R
{ o~ ”} AN BRI VR B BT E i) SOD , i 48 Ak S B (CAT) , &5
\j/ Joe H it AL P i ( GSH-Px) 3 74 /19 TH 5 1 MDA %
BEREERE o BRwEE e R 4 A A B 05 AT R0 /1 LU
: & PN B B JB o AR A KO I BB IR BT A 32 B
|
‘m%ﬁ@m ﬁ%: v FiF S 0 AR O, B v P A A Y TR M . X AE o
TSy W 25 A 45 P FU M/ T 2 R S 5
S ~AFAE T

T 4+ e BT RV 10,30 gL' iF, %F DPPH [ i 5%
. 5 ( HDLKF “ O BE 7 = H 1 NS o AN 1%
Hemar L BE e %ﬂﬁﬂfﬁﬁd‘ﬁﬁklﬁjmﬁ%?ﬁﬂﬁ 91.1%,
_ERim _* CooEE 53.0% o s T R 5T S Bk 5] O OB X
S G ST TR AE 1 th ST 5 0 5 B R T 1 B

" wm o ( ot se Al 3 B O ) o F R RE 6 N L /S BRI 05
wﬁ@ Ly gy - ;/[LDAT ig 9'@??’)’3 Hhﬁfﬂa [54;E/J:_Iﬁ i

—C R )— A AN SOD 36 7 i E BRI . WL 3.
N

B3 EMEORRETSE, BAFTEREXEMAESLERNG
Fig.3 Pheretima improves blood rheology, and regulates lipid

meta bolism disorders and antioxidant

T 25 4 SR Ml A SO 43 (I 181 2T 9 il )
84 fi] DN [ HEATVA ST , 383407 5 5 16 7 1 He 4
KA TG B 1 TC, TG, LDL, J§ % {4-a ( Lp-a)
B MEAR, HDL 35 84 3, 4575 M e A 280 4 e
3 DN B A9 Ml 5%, AT % DN #8035 14 i
it S5 T A1 B 4% T O R E o 6 T — A5 AR 4 )
W BT 7 A 2 B, SR R 1SOHA T S L SR 3  TC,
TG, LDL G RAR ), s e 2 i i 5 7 300 2 7
e T 2l S A R e 1 RV L A 1T e
i AT LA 3 R Y i A A 35 2L, 4 4% DN [ &
AR A TRD IS I G P 68 AT 3 A e 38 1L 9 O A 2, HE
— P RAEME . WK 3.
4 HEk

W PR 5 42 1) A1 % i BF 58 52 86 (DCCT) J% 35 [
F9 RIS M PR 28 40 (UKPDS ) 8 FR 9% -+ B M1 3 &
I 19 4705 2 (EDIC ) BF 5% 34 3 B B ek 4 1t ok SF
2500 51 0E FOR A, R BE BEL L DM it A5 0 A8 1 &
R X BERR R DM B AR HEAZ B4 L e
PR B 10 £ A3 % 4 7% w5 I B R 35 41 1 O
B, 7% A K 0 P SR (ROS) S A L4 GSH 5
SOD 3% Pk K {5 , MDA & 5540, 4K 110 5| & 5 3 9 7
e R T R N T AR RS A, e & f DM i
TS AN R AR R R, I AR SR KRR AT R B, I
FEVE T 19 ROS 7= 2R3 2, 3 A 20 40 9 61 B 8tk
A5, ROS J& 28 W K 9 A S0 A0 7 A 19 3 =, &
TG A 3 G A A R TS
Sy TR AR T

- 230 -

5 87 DN HXMAMEF

b A N 18, (TGF-B,) J& DN Jij 2% i 4 Y
HEBPHT,HS5 DN KA RRHZADH,
TGF-B, WJ {5 £F ¥ i 5300 P 40 i 350 -1 (PATL-1) 1)
BTk, i PAL-L AT 38 3 410 i £F % i R BT 4
(PA) [y 355 14 17 off 40 i &0 56 50 ( ECMD) B A o 2> Xl
R 5 4 >0 B9 B b e R G D7 0T A B i
DN K B T 6 1 I S5 B A2, A PAT-1 9 | 3
FEH TGF-B, () mRNA FIEE [ 435, #2755 #i e XF DM
REUVE E 9 O B T AT Re U 5 O BEAIR TGF-B, il
PAT-L IR 5 o FEAE #2510 1 Xk 28 B4 /4 W
R K AR I b % B, e mT I A R K
BRI s B AR Ak, DT BEAIR 24 h PR EE 1 i GE T
HE— 2B 58 & B b e R A% AN TGF-B, MRk, 1842
SNE SN, T 2 PR B T RE AR .

Ziai HEVERK N ¥ (CTGF) 2 J8 T 45 4h A 44
KHEFBEIEN— 0, ES T WA 0T 90140 5
JO (1 E A, B B 22 1 TN R & DN (g — B R
OB LT A DR 77 Ih AR Y BE S A B
PR /NER FR A0 I W W P R TGF-B, F1 CTGF &
W E L MR AR P ) A YRR W R
T CTGF 25 1 8 o, HL &2 ) S A 1 OC & | i 71
AR T PR 255 R . B8R 1 e 153 v g i i
T8 TGF-g, F1 CTGF ¥ &5 M & # XF DN (1 f&
FHEM .

FI A0/ 2K -6 (1L-6) J& — M 41 Ml K+, 7] 5 5
ANERIY R BN TL-6 2 1R 45 A, 7= 2k 3k 22 1) 40 Jif 4
FEJTT A B /NBR B G RS R HG R AT 3 OB N ER R
o BT 5 TL-6 38 W00 I A5 P B 40 M 1 3G B - i R
TRBE T, 38 Aok 6 B 22 04 A O A, S B0E A0 1 A Y
I M S, TR JE DN R & A R kR0



23 BT )
2017 4£ 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No.7
Apr. ,2017

fift 988 SR AE K - ( TNF - ) J2— Fb B A 2 3% 78 1) ik
KM F . TNF-o A B 3ES R B 40 MG P K ke
AR A5, DT 38 0 T /DN R A L R IR R I 1 3 1
I H TNF-a i 7] 7€ il 5 2 {5 5 1% 36 1 5 72 v S 4
LR T R PR B R R AR . A BE SR R B, TNF-
o 5 IL-6 3K B 5 R B 4 i Jr 1 v] G A7 7€ Y IR 1
HILAC R S 2T B /NER BB AL R 4 it
-1 (MCP-1) Xt B2 41 i AT 58 20 0 8 1k 78 H , i
SERI,DN B F H A ECM 4 BB B /N ER 1 T
A3 5 1B /N BR B A% A0 D B R A T kg
KI DN B H IR A ALUAFEAE MCP-1 7K P/ 7 i
FLIH ) #a5 5 f J E RR JRE RROE BT 7 B
ok e T 25 5 19 DM R B P oW 5% 31 R X MCP-1
FEaR i, I 1 b 2 AR A0 B B 2 A R
ECM R4, i 3 #F— 2 5iE 52 MCP-1 /& DN &% Y
HRINZ 2 o BEAKIE Y R BT S K i e 2H A
8207 B I 3mSR & B, DN DM 41 B 1f 3
TGF-B, , TNF-a,TL-6 } Ji8 MCP-1 7K - i &5 T % &
2H ;DN 2 & /K F- B 8 % F DM 4. i Il s g7
HiJ5 W%, DN 41 il % TGF-B,, TNF-a, IL-6 % J§
MCP-1 7KF-H & F B ; DM 40 05 A B & R . 2R
TGF-B, ,TNF-a,1L-6 % MCP-1 7 DM % 4 R 5 €
FEAE  IEEHE T DN (W A& A K & e /K 8 R b e mT LA
i 3 FEAIC DN A S 40 B 7 1 K OF & R T AR

WA BETE & B, A E R ) 25 <3 BA AR S I 45
Hh 24 T R AR 4 A B 40 A 170 286 B 43 F-1 (ICAM-1)
1787 240 L 6 B 53 F--1 (VCAM-1) f9 K3k, BH 1k & 1%
20 T B 2 2RI R 0 T Ok N BROBE Ak, 4E 22
DN jEj ™,
6 FEfRMARSNER

DN 095 B AE 2 B /N Bk 2R 40 it PR K L 2 i
AT (ECM) 3 Bk 1 & AR B /NER B Ak, 40 il AF
B FE R IV L R A 4 1 R A (FN) FZ RS
R (LN 2B, IE 316 B0, 3 28 150 43 19 45 1 A
O3 AL F A A v, AT PR TIE 40 i A 3 5 4 5 A
IEH Ko — 40 A1 3 5 A 5 B B 4 M B, LA
B bR = o3 ) 20 LR B 2 AR R YK R e
2 B 40 i 04 1E TR, AT S BOB R R kAR JE
J5T 4 JB 2R 1 (MMPs) A B I ECM R ff: 1) — Fh
HEMBG RS, vl LR B 2 Fh ECM 43, o
MMP-2, MMP-9 Ji SCHl /R I o g 7 .

SUN %™ i 55 STZ ¥ T 9 DN K U U it %
B, b fe 55 K b e i B ) 38 g 0T 3 ok R a2k A0 A
ALV A i D6 1 B A, 1 B 20 40 MMP-2 AT

MMP-9 {35 , ¥k 2 41 i Ah 35 T () 56 5, FRAR AR A
FR %} DN R AE3RI7AER -
7 HMEE/NEK R IR A G 5

B /N R 2R 155 40t 2 B /N BR A [ AT A0, S 0
7 2 AN R R AR M > — TR R R
AR U B /N ER A AL i S B RLL T L B N ER R B
A5 & DN 5 58 1 (0 95 Bk AR 22—, HLRRAE P o B 3R
TR FR B DX 46 Y R Bl vk i R T AN MU R . DL R
2 UL IE 5 e B M e A 250 4 i 81 2T 5 4R 1 RE 4%
I A 1 15 55 10 B /INER R IS 4 D f 346 5, DA TG D D
RIS R4 L E/NERTEL A G, WA 4,

ECM waa, VDN S \Ilccinllﬂd
&E NG ) \ A
N - AASE \*r/ 5% E
HRET PAEIE NG, mmsi R g\ [ B/ARER
\ AN
(8B g AR X ~ i :
_ . o \(BH# _—MMP2
‘wg/ = . : ) MMP-9
_*_ e S~ #E
Qesrigz DY G\ \ g\ | 6w
P gl Sx  BIRER
(C etz ) ®E g N
EFEE S U e
SE| ol e sESH
N e \
C mcp1®Z . ~
SIS ST

B 4 iR V8T 40 RS E T, B A 4R B S B R R AT ) S /N ER R BR A A 3
HEIEA
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matrix and inhibit glomerular mesangial cell prdiferation
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