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Study on Inhibitory Effects of Minocycline on HUVECs-lymphomonocyte Adhesion and Its Mechanism
CHEN Li, ZHU Nai-jun, YUAN Yuan (Suzhou Institute for Food and Drug Control, Jiangsu Suzhou 215104,
China)

ABSTRACT OBJECTIVE: To study the inhibitory effects of minocycline (MC) on TNF-o induced monocyte-endothelial adhe-
sion and the relative mechanism. METHODS: Primary human umbilical vein endothelial cells (HUVECs) were isolated from hu-
man umbilical veins with enzyme digestion. HUVECs were divided into blank control group, model group, MC low-dose, medi-
um-dose and high-dose groups (1, 10, 100 umol/L). After treated for 2 h, 10 ng/ml TNF-a was employed to stimulate monocytes
THP-1 adhesion with HUVECs except for blank control group, in order to induce monocyte-endothelial adhesion model. The num-
ber of adherent cell was observed by fluorescence microscope, and fluorescence intensity was detected by microplate reader. Flow
cytometry was adopted to detect the expression of intercellular adhesion molecule (ICAM)-1. The expressions of NF-kB p65 pro-
tein in cell nucleus and cytoplasm were detected by Western blot. RESULTS: Compared with blank control group, the number and
fluorescence intensity of adherent cell, the expression of ICAM-1 and the protein expression of NF-kB p65 in nucleus were all in-
creased in model group, while the protein expression of NF-kB p65 in cytoplasm was weakened, with statistical significance (P<
0.01). Compared with model group, the number and fluorescence intensity of adherent cell, the expression of ICAM-1 were all de-
creased in MC low-dose, medium-dose and high-dose groups; the protein expression of NF-kB p65 in nucleus was weakened in
MC medium-dose and high-dose groups, while the protein expression of NF-kB p65 in cytoplasm was heightened, with statistical
significance (P<<0.01 or P<<0.05). CONCLUSIONS: MC can inhibit TNF-a induced monocyte-endothelial adhesion by a likely
mechanism of reducing the expression of ICAM-1 in HUVECs and inhibiting the expression of NF-kB p65 protein.

KEYWORDS Minocycline; Endothelial cells; Monocyte; Adhesion; Adhesion molecule; NF-xB p65

A5 PN 2 A0 M A B 05 7 Sl ks i A Ak (A S ) I il A L
HEEVERY, 78 ASTE R, 51055 B 9 Rz 40 2 2 1k B A
20 B A AN PR, B A M B S 2 o PN A AR S R A3k
I W 200, 55 BB AR AR % B B 2 T A TR AN A, 7 I 5 R
I NG T A0, PRGN 5 I N R AN R AS TG
AR PR RS — W e AS KA, A
U2 ML T 5 B3 1(TICAM-1) 75 A5 BAA% 200 i % 94k 2 200
5 M RERL I R4 TR AR PR R T AR

KGR E (MC) & —Fh T 3B R PR R BRI 254 . i
WFFE &I, B4 1 1 A MC 38 1 A7 308070 AS HREESR i TE

* BT, WFE M 2% . BTG 0512-68222721 . E-mail:
chenli7710@126.com

TEZD; 20154555 26 45 31

Ao PRI, 2535 2545 MC X P B2 AT 495 B2 9 Bz AT it - BRA% 20
BRI RN, S 7EBE— A HFSE MC BT AS BIFE ML .
1 #
1.1 I%&5

BD FACSCalibur i =X 4 ifg 4% ( 3% [E Becton Dickinson 2>
H]) 5 SH1000 Mt 1k 42 58 K I {X ( H 42X CORONA 2> &) ) ; DY-
CP-31DN HL KA (AL T 75— 14X 4% ) 5 Gel Catcher 2850 B i
WG R G (I ARE A FR A ] 5 5804R A 2 diA 7R
B L (£ =) Eppendorf 23 ) ; Wallac Multilabel Counter 1420
DRI (G52 PEAT]) o
1.2 #ZRm5iRH

MC (3 [H Sigma 23w, iL5 : 014K1207 ,078K 1053, KA -

China Pharmacy 2015 Vol. 26 No. 31 - 4381 -



250 mg/ff ) ; NI FAZ HE 1 R BGRF] (HHES-: SINPOO1) |, 2 AT
T2 (BCA) ik 7 & (4L : CHEMO01) 34 [ W B8 5L R R A FR
25 5 IR 3R BE R T o (TNF-a, 5% [ Peprotech 24 7l , b 5 ¢
0607B25) ; Hefit A NF-xB p65 Bl fedi A lamin B4 i
A p-actin PriA  BREEFRIC — Pt (35 [# Santa Cruz A 7] ) ; PE #5
IC BT A ICAM-1 HTAR (36 [ Abcam 23 1) ) s M200 157 3L (4t
FOH RS AR YR R R 5 40 24 [ 20 mmol/L
Tris-HCI (pH 7.4) 137 mmol/L NaCl.2 mmol/L Z iU Z. 1
1 mmol/L $5Ak4H . 1% Triton X-100.0.5% A4 .0.1% |
TREFERER AN L 10 % T

1.3 #HpE
FRZ AN THP-1 18 [ b E R B g
2 FHik

2.1 FER AR IME X 40 (HUVECs) B3R B S 135"

TEJCHE S0 R BUE A LI AR 20~30 em, BT 22 EHHIRE BRI
BB Ry, BN HE Bk o — s P A I R B3 A 4 L
FE, WA R AR B IR SR 22 wh i (PBS)VEDE . FRIFERIK
PN IR I B v J 65 S — s PR L I T e P o T o Pk P i
0.25 % JBE 2R (1 8~ 10 ml K- A1 9 I s B A 22 2K T 1 K1
MLHR, 37 CHEF 20 min, 78 30T [F] 285 50 Sh (i A V7 LA Y
W sh AR AL P Je A0 b A . B R KOS R i B
FEAERE 5 Y AN A0 A T 50 mil B0 R, TR
20 ml M200 35 F F v i 1, 3 H TR IR A B, 1 200
r/min B0 10 min(B.02F12 12 em) , 35 FIS R, DA & A i
W AR NF (LSGS) i M200 1572 3 | 3540 WA TR 2T i 4 i
B U BRI R AN RO TR R TR AN
OB, L2y 8% 10" ml ™ i L% B & F 5% CO.H, 37 Ciffrik 4537
24 hJE PGSR, BRE RN RERIANIL . AR 2~3 d i LR,
PAAERR AN AR B TR RN A I RE | 18 A A 5 2~5 18
2.2 BiIZYEEREEFRY

RN THP-1 A= i3 AR KA, A 109% fa 2 s iy
RPMIL640 553285 9% AL 07 L2, 153 THP-1 41l
HAN T Ca™ FI Mg™ 11 Hank ™ s V- 17 22 np i B A 1 10° ml ™" 4l
i 25 P S T R
2.3 NEERTE SRR

HUVECs 41 g 143 R 25 FH X6 BE (U 45T PBS) 41 A 7Y
({453 TNF-0) 20 \MC X B (£ 457> 100 pmol/L MC)ZHFIMC
% A (1,10,100 pmol/L) 2H o 4% 2H 4 42 7k T 96 £L
M rpBE TR, A0 B R 5 10" AL, A B FI R MC K555 2 h,
S U6 HRZH AN MC X B 41, Hor 45 410 A 10 ng/m] TNF-a
YREHEFE 6 he SRAAMTT A ERANMING ). SL025 o AT 4 hfg
FLIMA 20 wl MTT, Kz B 58 25 B30, A 100 pl — H 3E3F
I, %% 10 min J5 , BFRXAE 570 nm P TS G
., LA4EE0.001 mm’ 55352 M_F (%) 40 50k i, %548 HUVECs 41
AR
2.4 N E - B RS R B R R K AT

IHUVECs 41, KA R 45 FIXTHR ([ 45T PBS )4 A
B (45T TNF-a) H A MC AR . 7755 (1,10, 100 pmol/L)
HOYHATID . HEFEMCYERG , B2 IR AN, Hd s
ZHINA 10 ng/ml TNF-ois 5 5 THP-1 41l ifs (2 6ER%E BCECE-
AMBRIE) AIZERE, 37 CHE T, B il P Hz 41 - BA% 200 B 2% PR
R P2 s WSS AR AN S . R TR 45 L2 B A0 A B
EAT AR g, 20 ) 45 L A0 mP i A SRR, 44 I 94

. 4382 - China FPharmacy 2015 Vol. 26 No. 31

TR 8 e o i, %2845 4 TNF-aifs S A HUVECs 41 i
5 THP-1 21 i % 15 -
2.5 MEAREICAM-1RiAHEN

R4 1~ 2 4% HUVECs 41§15 45570 MC 1 FH -2 il
A Bz 2O - BAAZ I B BB RS in A PEARIC it A ICAM-1
ok, EEIE T 30 min 5, SRR AN LA 5 25 74 % B4
A iRz etric ik . BUITE 10 000 20, I 5E 45 40
AU DGR EE , K4 2H HUVECSs 4l 32 15 ICAM-1 1263k .
2.6 R 4RAE NF-xB p65 & B =ik &

S AERELES 4 HUVECS A i A% NF-«B p65 28511,
i BCA I £ U6 134541 , R A Western blot 7461l NF-kB p65
EAFRE . WK FEIE B 5 I A NF-xB p65 . lamin B
FlB-actin Bk , 4 CRIETR, VR, ISR 3 S AL P b i
T B STIR AR BRCER IR L TR T U R
%t T 14, ChemiScope analysis 3k {4 2 Gkl H (19451 1968
FEAE, Z S AN A% T2 AN NF-xB p65 119 K£ A
2.7 it aE

% ] Graphpad 5.0 84 B IR K s . K Uiz £ s 8w,
BAH M LR A A, LR g 4G 00, 22 4RI g
Dunnett-t¥55. P<<0.05 NZSAGITHE X,

3 #R
3.1 WEMEMRENNTHE
525 PG RE AL Huds, 7R 45 T AN [R5 19 MC M TNF-a)5

5 20 AN 2 5 B TR B 22 S C S8 2F 7 L (P>0.05) , W
MC X HUVECs 4l it 1 3 A 52, i1 teHERR T MC X HU-
VECs 4 i 4n i s e
3.2 MR- BZAmE ML

Ejos (It IR Fo A AR 2H 282 TNF-ais 519 HUVECs 41 i
1T THP-1 20 B 1% 286 B 40 B 450 B EL e ol nim i B G 1o, 2% 5+ L
At EE L (P<0.01), SEIEIL A, MCAL = fil i
ZH A BRI RO TG B B R, E R A SRR
X (P<<0.01 8% P<<0.05) ; Hirh , MCIFFIZ 41 5 v i 4 40 i
BESEIRE 1) 25 S B 2E 2 X (P>0.05) , T MC h #l 4 5
1o AR 2 AT 5 S5 Y 25 S B T L (P<<0.05) . iR
ZE R, MC RENS I /> TNF-aifs 3 1Y HUVECs 41l ifd #1 THP-1
YRR, FL 7 MC B3 Ve ISR T AR50 &, %A E A
A —E WA 25 R LR 1 E 2,

c%}?ﬂ!iéﬁ
Bl &AM B R SR A R 5T BB (x100)

Fig 1 Fluorescence microgram of endothelial cells and

MC I 4 MC il

monocytes adhesion in each group(x100)
3.3 HWEREICAM-1 KR
55 % R A A4 28 TNF-aifs 35 1) HUVECS 4
i 16 ICAM-1 1 235 B W3, 25 A/ Qit % B X (P<

TEIE 20155 26 EBEH 31 M



28 000 -
240001
200001 -

2 160001

2 12000

80001
40001

ZEXS BUHE MCIE MCH  MC#
el BB N 1 v o v

2 BHEMNEAE-BZMERMRNER (X £5,n=0)
52 P IR A, P<<0.015 SABERIAT HL AR, 'P<<0.05,"P<<0.01;
HMC R4, “P<<0.05
Fig 2 Adhension of endothelial cells and monocytes in each

group(x+s,n=06)
Note: vs. blank control group, *P<<0.01;vs. model group,”P<<0.05,"P<<
0.01;vs. MC medium dose group,“P<<0.05

0.01), SHREIZ A, MCAR S RS2 ICAM-1 iR B g

TR, 22 R G2 L (P<0.01 8% P<0.05) ; . MC % .

bR R Z ] ICAM-1 RiA 1 22 A Guit 22 L (P<
0.01), XM MC X} ICAM-1 &3k I FH 5L 7 AR dsi b
ZEHILE 3,

4000 7

3500 1

3000 1T

L 2500

SR‘ 2000 1

#1500

1000 4

500 1

0
I[ [XT BRI MCAL MCH  MCrH
Fltgl Al el

&3 ﬂ.ﬂéﬂiﬁ’@lCAM-laéﬁhmu_n%(xJ_rs,n:6)
VE 525 OO B UL, " P<<0.01; SRRERILH LS, "P<<0.05,7P<<0.01;
5 MCAGH R4 H 42, “P<<0.01; 5 MC Pl a4 A, “P<<0.01
Fig 3 Expression of ICAM-1 in each group(x +s,n=06)
Note: vs. blank control group, * P<<0.01; vs. model group, “P<<0.05,
#P<<0.01; vs. MC low dose group, * P<<0.01; vs. MC medium dose
group, “P<<0.01

3.4 HEHHNF-xB p65 FARIEHTL

5523 ON IR 2 B, 1S TR A A i A2 K 2 3K P NF-kB p65
EARFRERE A E AL, 2R A5 (P<0.01), 5
RETYZH H e, MC H i3 7] 2 28 41 A2 H NF-«B p65 85 [ & ik
VRS T A M R R A R 2 R A SRR
(P<<0.01 8¢ P<<0.05) . Z&5 %W MC X NF-xB p65 &5 11
FIRA BRI HIE A5 R L 4 E 5
4 IFig

TNF-af&—Fh o WLAIE 58 IR, FE N AS BESR o AT A 2]
B T A N R A0 AR PR AN D R N ) 28 B
K BT AR IR E ASTE Y, A IS DL TNF-offE
W55 N R AN 5 R L s A I B . 2R
7, MC BEFIHH] TNF-oii75 5 19 P Bz 4t JiEL 1T THP-1 240 e (B 286 A

2T L ) A 765 B = 2 R AR B T T 00, R ICAM- 1 )2
AN B O AN B G B ) AR T 2 —P SR R,

TEZD; 20154555 26 45 31

4l 4% NF-kB p65 .

lamin B| e S S S S—

SIS NF-B P65 | W S S S——

foactin |—— — — — —

lﬁxf MR MCE  MCH MCr
b ex e R 1 2 D 1| 5 i

4 %Zﬁéﬁﬂﬁ?ﬂiﬂﬂ*ﬁﬁ?ﬂiﬂﬂéﬁ I NF-kB p65 & B RiZ B RE
Fig 4 Electrophoretogram of NF-kB p65 protein expression

in nucleus and cytoplasm in each group

20000
x) 16 000
= 12000

8000

65 7 [ ff

= 4000

0
?FMJ BRAL MCIT MCH MCij
AL FIRAL AL

A B

E5 &40 NF-xB p65 & B RIEENLE
A MRS ; B.A IS
T 52 PO IR FUAR, *P<<0.015 SRR AR, "P<<0.05, " P<<0.01
Fig 5 Protein expression of NF-kB p65 in each group (¥ +
n==6)

tR(x+s,n=06)

A.nucleus; B.cytoplasm
Note: vs. blank control group, * P<<0.01; vs. model group, “P<<0.05,

"P<0.01

ICAM-17E AS [ kA= & S e B B VEH . 76 AS 15 1)
gkt ICAM-1 T2 322 5 B A% 20 i 1] P 12 20 8t T R 455
TEVEFRL, W E BT A A 2% A0 L 78 5 T ik B2 40 Ff
TG RN EA A0 B S A0 M ) AR A o ST R B, bR
ICAM-1 £ R AY/NR 2 BRI B 5 AS BEH e f B0 R4 R %
50% ~T70%", %3¢ H] FEA ICAM-1 ({3835 , m 4005 A% 41 if
F BRI AT RS | SRR S RE 5140 o S =X A0 SR 11 25
i/~ , MC gl HUVECs %1l ICAM-1 AU 3R 15, 5 A0
BRF I 25 SR — 5
HATA A, ICAM-1 3k FIARY 4> AL F 25 NF-«B (1)

TEALA 0, B 5550, NF-xB BEMS 1T ZF0 46 Fl s 3L
Bk, FEAS A . BT & A ZEFISh ) AS Ji kh3H
Jed NS | PP ) ST UL D 5 I A0 L PN B A iR B R A i Ak
) NF-B {7 7E 5 1M 76 1F F (0 1045 BE o LT B4 & B s 16 1
NF-kB"™, NF-«B ¥4 J5 w817 205 ASTERL & JBAT e 42
I R F A 5% RN Rk, ik fb IR+ BB A R 7 R K
K7 e Z2Fh A MG e R, S8 AS S AR s BB T8 i, He
TR S AR M G . WA B NF-«B 137
EBEHR R A U R B 2 — . B ERAES T, NF-xB i p65 .,
p50 M I 5 HAMH [ 1B ﬁﬁ&zgﬁ‘éw, LSRG RS AAAE T HE

JEHR O B B, NF-«B AN SR AL A7 AN A, R
HoA A, 5 90 S 8 1 R B R P e
BB N SEA 0, i 2R 5 ASTE R & JEAT R RAEN T
FAE W06 PR I 1 e S RNk , DTN AS TR . AR 3G
KB MC RERE I NF-xB p65 & FH 19 FE35 , I il NF-«B i
o PRI, MC Yk 2D P Rz 40 A - B 1 2k R K 286 B4
ICAM-1 F3A FI1EH ] BB HX NF-«B p65 2 55 52 i 1

China Pharmacy 2015 Vol. 26 No. 31 - 4383 -



HAHT AT AL TR T N A B e M S e
B AR FZ 025K 5% THE AEWLRARAEYAZK,LH  110016)

hE SRS R282.71 XHEFRER A XEHES  1001-0408(2015)31-4384-05
DOI  10.6039/j.issn.1001-0408.2015.31.21

B E AN MNAAREMNETRGLIRTHNELRRITRARER ., 7k ARARSHE NF AR ART R £ H R
BEPSBENELD, 5 MARML, -2 L -2- =4 XX (DPPH) & Wik /A ik & 52 A Wl ih ok ih st LA S B AL e v 1 &
A ;2 E AR 69 B DNA 347328, A A 38 J8 71 4 ITS1 A= ITS4 %+ & 4k 18S tDNA ITS /53] #4757 3¢ Fe i) 5>, Kl 5 45 R 347 R R
ML A B E AR R AL, R A BER TP RS BRINBHRALALA . L P MRIHS B H6%F A GSR-12
AR EIL BRI EANEE, L DPPH A WA F R A A W E R F 55 4 87.96% 42 82.31 % ; 2 vexF 57 j5 % £ GSR-12
Hrr4 ks % (Clonostachys rosea) . %6 : 5% B %‘iibﬁ"*%ﬁ'&‘“ﬁé’] L et B AR R GREALE K,

KR AR T NALE B ER S BT

Screening and Identification of Endophytic Fungi from Schisandra chinensis with Antioxidant Activity
ZHAO Yue, QIN Yuan, LI Na, LI Zhi-peng, FAN Zhi-giang, YU Xiang-yong, JIA Jing-ming (School of TCM,
Shenyang Pharmaceutical University, Shenyang 110016, China)

ABSTRACT OBJECTIVE: To screen and identify endophytic fungi from Schisandra chinensis with antioxidant activity. METH-
ODS: The tissue isolation skill was used to isolate endophytic fungi from roots, leaves, stems and fruits of S. chinensis. And anti-
oxidant activity of endophytic fungi were screened by DPPH radical scavenging assay and hydroxyl radical scavenging assay. The to-
tal DNA were extracted; the 18S rDNA ITS were amplified and sequenced with primer ITS1 and ITS4; the results of sequencing
were analyzed comparatively based on homology to confirm the classification of active strains. RESULTS: 23 strains were isolated
from S. chinensis. GSR-12, isolated from roots of S. chinensis, had strong antioxidant activities. The scavenging rate on DPPH and
the hydroxyl radical were 87.96% and 82.31% respectively. GSR-12 strain was identified as Clonostachys rosea by analyzed com-
paratively. CONCLUSIONS: 1 strain of C. rosea, isolated from roots of S. chinensis, has strong antioxidant activity.

KEYWORDS Schisandra chinensis; Endophytic fungi; Antioxidant activity; Identification; Clonostachys rosea
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