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Preparation of a hydrogel of Indigofera stachyodes extract from Miao medicine
and promotion of wound healing in vivo and ex vivo study
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Abstract: Objective To prepare of a polyvinyl alcohol (PVA)/lignin (Lig)/chitosan (CS) hydrogel containing extracts of Indigofera
stachyodes (IS), a Miao medicine, and investigate its promoting wound healing mechanism. Methods On the basis of single factor
investigation, orthogonal test was performed to prefer the prescription process and to evaluate its quality and in vitro biological
evaluation, and its promoting wound healing effect was evaluated by establishing a rat whole skin injury model. Results The optimal
prescription and preparation process of PVA/Lig/CS hydrogels carrying the extracts were 7.0 g of PVA, 4.0 g of CS, 0.5 g of Lig, and
four freeze-thaw cycles of 6 h each. The gel has a porous mesh structure, good swelling property, moisture retention and some
mechanical strength, as well as good biocompatibility, bacteriostatic properties and effective inhibition of macrophage cell migration,
and the inhibition effect may be proportional to time. The in vivo pharmacodynamic study of this hydrogel showed that its promoting
wound healing effect may be related to the reduction of inflammatory cell infiltration in the wound tissue, promotion of macrophage
polarisation towards the M2 type, and increase of capillary formation and fibrous tissue formation. Conclusion The prepared

PVA/Lig/CS hydrogel containing IS extract is simple, stable and feasible to prepare, has good slow-release properties, and has better
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therapeutic effect on all-over skin injury.

Key words: Indigofera stachyodes extract; PVA/Lig/CS hydrogel; wound healing; in vitro biological evaluation; pharmacodynamic

study
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x1 EXRERITSER
Table 1 Design and results of orthogonal experiment
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8 8 3 0.5 6 30.19 24.65 17.18 72.03
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K 200.11 198.44 248.15 183.02
K> 203.47 177.15 156.58 215.78
K3 189.59 217.58 188.44 194.37
R 13.88 40.43 91.57 32.76
Fk2 AENH

Table 2 Variance analysis
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N

N
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Fig. 2 FTIR of PVA hydrogel (A), PVA/Lig hydrogel (B),
PVA/Lig/CS hydrogel (C) and IS-EE-H (D)
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Fig. 3 Macroscopic morphology and microscopic
morphology characterization of PVA/Lig/CS hydrogel (A)
and IS-EE-H (B)
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Fig. 4 Swelling rate (A) and moisturizing rate (B) results of

PVA/Lig/CS hydrogel and IS-EE-H (X £ 5, n=3)
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Fig. 5 Cumulative release curves for the two indicator
components in IS-EE-H (X £ S, =3)
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#*3 IS-EE-H 7 2 fMERAR O BHBEAOUETER

Table 3 Fitting of release data for two indicator components in IS-EE-H

A JLREE SR RILKEME TR
RN I1% M,=2.40 t++52.28, R2=0.2790 M,=1.61 t+30.07, R2=0.2508

—RF I
Higuchi “F /71

M,=8733 (1—e %721, R2=0.9956
M,;=16.83 1'2+30.99, R*=0.6319

M;=60.01 (1—e %709, R2=0.998 3
M,=11.44 112+21.40, R>*=0.6057

—O- PVA/CS /KiEHIE G”
I\~ PVA/Lig/CS 7KEHE G”
~{— IS-EE-H G"

24 = —@— PVA/CS K G'

A PVA/Lig/CS KEER G’
~4— IS-EE-H G’
18 =

A-A—Dh—©h—h—2A

1 I 1 1 1
0 20 40 60 80 100

FIE (rad-s™)
6 FREROREFLER (X£s,n=3)
Fig. 6 Rheological results of hydrogels (X £ S, n =3)

Lig/CS /KEEf %% 1S-EE )5, IS-EE-H FIfBREM &=
W, AR R R T RE & IS-EE-H i
LR, 255 PVA IRE G N Lig V&A1, H
F IS-EE HIAFIN 60% L8, % LB RER Y —E
THEFYER, f# PVA. Lig #1 CS & H 4],
T B TR BRI 58 P A e B Ao

26.7 JitERE A T BIRIL Lig fEKER H
MIYER, ¥ PVA/CS /K&t PVA/Lig/CS 7K &R A
IS-EE-H #ATH 58, FK BRI R (4.5
mmX 1.5 mmX10 mm), KXHTHEEIRIEHLLL 50.0
mm/min IR R AT AT, s g AR
HK B S AR E AN A E . RIEER (B 7)) BIR,
PVA/CS 7K#EER B 20T (1 AR (TR i) A
SRS 86.3%AH1 8.0 kPa, PVA/CS 7K EAS
T AR R R B B N AR I G, PR AR IR
() J R BT g 2 AE PVA/CS 45 5 X N PVA/CS B4
BRI AT PR A FE FEMEDS), KBk TR 51N Lig S5
Lig ATREHGIN T /KB I = 42 (M 4540, i LrEhr
iR BATAR T SR ), 38 PVA/Lig/CS 7K
T 2 T 2L N (1) 9 AR RN B 4 8 S N 308.3% 1
63.0kPa. 4 PVA/Lig/CS /K%, IS-EE J&, IS-
EE-H 124K 2 /i FEAIK A 229.1%, PidussfE
F2 90.0 kPa, F=AZ4E R E R AT §ESE IS-EE LA

100 1

80 1
5 IS-EE-H PVA/Lig/CS /Kt
£ 60 N\
= '
= ¥
ki ; /
E 40 D

//
20 1 S
o "\ PVA/CS KR |
0 100 200 300 400

HAfE/%
7 IKERNFMRESINEGR
Fig. 7 Mechanical properties results of hydrogels

S EE T PVA/Lig/CS /KB, fHKEEK
BAR SR, 35 T IS-EE-H M 2% 1 NIE,
FEAK T M4 223107,

2.7 IS-EE-H {&5NE40F M

2.7.1 4HMAHAYEIREE KRR G4IRE (RAW
264.7) T 96 fFLARH, 1.5X10*4HiL/4L, A
220, DMSO 41. IS-EE 4. PVA/Lig/CS /KB
44 (PLC-H) #1IS-EE-H 41, #=H 3 MEFL, ¥k
(5% C0O2.37 COIER - %2 3 A I A TE 135 DMEM
BCHIf) PBS. DMSO. IS-EE (JLZS 0 B E 4 7
N 25.0. 50.0. 100.0~ 200.0 pg/mL, LI KA =
WSy HIN 43.6. 87.2. 174.4. 347.8 pg/mL). PLC-
H Z4& . IS-EE-H 218 LA H 275
N 25.0. 50.0~ 100.0~ 200.0 pg/mL, LI KA =
WLy 0N 43.6. 87.2. 1744, 347.8 pg/mL), 5%
(5% COs 37 C) 24h, W4 Bi&w, &FLn
A 100 pL L 1fijE DMEM 1 10 uL CCK-8 ¥k, %%
BIRAEME (5%C0z. 37 C) 2h, @R
D€ HAE 450 nm AERIWOGIE, THE GRS 3 40
A7 i 2 = (S IR AL BE — 25 LR FE )/ O i
AL — 2 HABOLE) 1. 4R (R 4) BoR, IS-
EE M40 MIA73E R 5 TR IR 2 A O¢, B SR
W EE ) DMSO X 40 M A7 28 6 B 52, 145 R 3R
R % 8 R B IR 2 A IS-EE W] REXT RAW264.7 41 A B
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&4 IS-EE-H (AMEMHEEMERIEER (XLs,n=3)
Table 4 Cell biocompatibility test results of IS-EE-H

%5 TEEES IS-EE-H BRBERAE (X£s,n=3)
Table S Cell scratch healing rates of IS-EE-H at different

(X£s,n=3) time points (X £ S, n=3)
) T % ) LR 42K %
A5 ZH 53
25ugmL™" 50 uygmL™! 100 pgmL™" 200 pg'mL™! 8h 12h 24h

IS-EE  90.79+1.12 82741898 73.80+2.72 49.98+3.00
IS-EE-H 76.58+3.56 97.821+4.68 113.00+1.62 73.50+7.67
PLC-H 110.38+14.04 123.38+8.77 128.57+£7.24 79.02%3.68
DMSO 104.88+5.55 103.74+7.96 108.36+£3.78 102.11£3.63

T H 35.48+2.13 44.89+£2.41%  60.3310.53%%

IS-EE 11.75+1.48" 16.76+0.68"™* 23.15+15.92"
PLC-H 2827X11.93 40.82+5.58 43.87£5.80%
IS-EE-H  6.43+227""  8.67+9.91™ 1637+5.39™

AHHIER . ¥ PLC-H #5#1 IS-EE J5, fEAK &Ik
FERT, IS-EE-H 40 A7 2 5 H i Sk &2 1A
X, WMPAERYET 76.0%. 765 EIRER,

IS-EE-H [MHMIAA G R BEIRE 73.5%, Z4RS
PLC-H 545 R —5, 3 BK/KF1) PLC-H %4
fil (RAW264.7) Wl BA RUFIIEGEER, mKF
) PLC-H X} RAW264.7 2l v] G B A 2501 #0 il
YEH .

272 ApklRs XS RTHIC S EE 24 FLK
W5 AL KR IR AIH (RAW264.7) $F0T
24 fLARH, 1.0X10° 40M/4L, N H4. IS-EE
“H. PLC-H 41f1 IS-EE-H 41, 413 NEfL, 7
(5%C0y 37 C) W, F X4 EE, F4159
I 1 mL ZEIfii%E DMEM B PBS, IS-EE (JL
A% 50.0 pg/mL, & JLEE 87.2 pg/mL), PLC-H %
PV, I1S-BE-H 22 (JLAE 50.0 pg/mL, £JL
RE 872 ugmL), ME 2h. KK (200 ul)

TE &AM I E 77 3 B AUAR AR B 1) SR IR, &)
koG, T JCE PBS WS H4IM 2 Ik, R
KM, 45F LPS (100.0 ng/mL) J, 540 i
N3G FRAE R R 9% (5% CO0. 37 CHo HIFER
[ (] (8 124 24h) B, A4 fids&4m
ML B A 0L, LA Tmage T 204 4% SE6 41 iR R T
BB O EEE, OEAFEN, Ui RAW
264.7 iIERH/AN BER (3R 5) KW IS-EE AT LA
RAW264.7 ANAIEFRS, LB A 1] i 38 0 i) 25 SRk
WIJE . % PLC-H %} IS-EE #E470% )5, IS-EE-H X%}
RAW264.7 AT R E B2, EVRAH
e O A RAE I ) - B AEAA M, [Atk, 1S- EE-
H 7] B 8 & 2OREHRTR T B EEEA

2.7.3 XTRIERIFHIFZW R IR AR (RAW
264.7) HFF 24 LR, 1.0X 105 4Hf/4L, A
25940 IS-EE 4. PVA/Lig/CS /KEtiE4] (PLC-H)
HIIS-EE-H H, #4H 3 MEAL, HFE (5% COs. 37

[Fl—Fi S 52 AL "P<0.01 ™P<0.001; 5 8h %A
HEEE: #P<0.01 ##P<0.001; 5 8hIS-EE A AL 4P<0.05;
5 8 h PLC-H 4Lt #P<<0.05.

“P<0.01 *P<0.001 vs blank group at the same time point; P <
0.01 ##P <0.001 vs 8 h blank group; “P < 0.05 vs 8 h IS-EE group;
&P <0.05 vs 8 h PLC-H group.

C) FW. FEMM EIEFR, AN 1.5mL
JCIE DMEM fe#lf) PBS, IS-EE (JLEZE 50.0
ug/mL, FJLZEK 87.2 ug/mL), PLC-H iZ#&, IS-
EE-H =242 LA E 50.0 ug/mL, FILFKEK 87.2
ug/mL), W E 2h. W H4HM FiE, F PBS iGE4ii
2k, 4% LPS (100.0 ng/mL) %1 18 h, W 4 i
3F, #H8 ELISA 387 & A Hrp IL-6 F1 TNF-o 1)
T R R WK 6 fx, 5T HYML, IS-EE.
PLC-H Al IS-EE-H fg %3 [#(X LPS 53 B4 i
TNF-o (1774 . 525 A4, IS-EE F1 IS-EE-H Xt
LPS 753 BN IL-6 [f/= AL R IR, 2
ZAEF S . %45 R, IS-EE. PLC-H
F1IS-EE-H A G BA HIH] ERE SR kA AR FH

2.7.4 HERLE  RHKF# Escherichia coli Fl
SO EBRE Staphylococcus aureus 8L CFUs
RIC VA K BE R 3N VM . FH G PBS M4 Bk
FERAHEAN 1.0X 108 cfu/mL, # PVA/Lig /K& ER $2
M~ PVA/CS /KEERIZ I PLC-H 124&# . IS-EE
(50.0 pg/mL)+ IS-EE-H ¥Z42E# (IS-EE 50.0 pg/mL)

#< 6 IS-EE-H BIXZARERER FRISMNLER (X£S,n=3)
Table 6 Results of effect of IS-EE-H on cellular

inflammatory factors (X £ S, n=23)

2H 531 TNF-o/(mg-mL™") IL-6/(mg'mL™")
T H 15.94+7.23 1.434+0.86
IS-EE 3.19+1.44" 1.2940.81
PLC-H 6.91+431" 6.65+327"
IS-EE-H 1.60+1.76 0.97+0.05

52 F AR *P<0.05 "P<0.01.
*P<0.05 "P<0.01vs blank group.
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FMEHFE (kanamycin, 50.0 uyg/mL) 775 iR
M EBRIFE (37 C) 8h, FIREMIZ SRS
X105 9K, ekt (30 uL) #FhT LB £57%0
o fE 37 CTIWALRR, MECREEEIF T
B HAHEL 3 Kl THE AR [ HE % =(CFU
FAMH—CFU FEAL)CFU =AM ] Hikkss
(R 7) AL, KGN CS l LA 5 /K&
FIFTERCR, H PVA/CS /KR . PLC-H. IS-EE-H.
FIRER (50.0 pg/mL) X KA FIH s R R4f
FIHE R, KT 99.0%.
%7 IS-EE REBRRREKEROIELSER (X1,
n=3)
Table 7 Bacteriostatic results of IS-EE and its hydrogels
with and without chitosan (X S, n =3)

a5 JREWR L MEZR/%
(ngml™) SEHEIKE KB E
=M 0 0
PVA/Lig /KEEIIZ I -51.9+303 5554298
IS-EE &= #21 50.0 59.6+4.4 99.4+0.4
PVA/CS /KR F2 100.0£0.0°  100.0£0.0
PLC-H &2 100.0£0.0°  100.0£0.0
IS-EE-H 242 50.0 100.0£0.0°  100.00.0
R 50.0 100.0£0.0°  99.8+0.3

5 PVA/Lig AL "P<<0.05.

*P < 0.05 vs PVA/Lig group.

2.8 IS-EE-H A AZEEEEMN

281 EJZBERAR BRI SR I
SD Kf (180~220¢g) tE4 2RI
SD KB 80 HEEHL N 5 41, &4 16 2, HIfEA
ZH - BH AT i 2E R 2 A Bl s 4 A B A R )
IS-EE 4. &% (blank gel, B-G) #41. IS-EE-
H 4. HA IS-EE 442580 0.315 ghkg (A2,
IS-EE Jfi &Kk 0.26 g/mL. &7 K BRBRIEE I X6}
HSHBE, BT/ 95%%E iR, A
fERRR B e gz Lk H (1.5 emX 1.5
em). IEREH 1 RIFUHZG2, BB 1 R&G24 11X,
L6 W HARERIH LT 300 uL PBS, [FHPEXT
9 T E A A AT e A A K R, HR & Ay
s T AR

282 QIHAER KH Image J A4 3. 7.
14 d B %A sh P 0 45 CRAR, HRBASE 1 R
TAE N OYIETHA, THRAImE SR, HE 8
I, SRR, 5 3. 7 KA IS-EE-H AIPH M

*8 3. 7. WRELWAMLEDIER (Xts,n=5)
Table 8 Wound healing rates of each experimental group
atdays3,7and 14 (X £S,n=5)

BITH A 2R /%
ZH A
3d 7d 14d
A 7.27+3.94 38.77+24.28 73.65+9.90
IS-EE 9.9044.65 40.44417.07 73.95+19.96
B-G 16.65+16.12 404741198 72.3616.24
IS-EE-H  3143410.16™ 62.16+12.29 75.55+19.17
FAPEXTHE 25,52 +9.85 49304837 8523+7.33

HRAALLE: "P<0.05 "P<0.001,
*P<0.05 "P<0.001 vs model group.

GG AR Rk, BLEE 3 RIGARE, HM
TR A R R R B 4.3 f5F 3.5 %,
45 3R IS-EE-H B A R i e 6l & & e,
PR ZAE R AT RS RUTHINIESE IS-EE-H B RIFi4
VIAHZEVE . DU F0H] JERE S R 1) ok 2 2R 4
A R B A TNF-o A0 %

2.83 WML HE ftnth KT Hi)E, X
5 3. 7. 14 RGN HA 4 4UE4T HE Jetasrir,
SEIGAE RN 8 fian, 4RYT 14d )5, SR
L, IS-EE-H FHRAPEZGW02H 1) 5 ik 2H 218 ST A2 FE A
W, SRR A PRIR >, B g
TERIE N, A4 S0E A B4 . 1S-EE [ & k4
BB FEFE 8 IS-EE-H MM 25M41 %, B-G K%
FRZHZUE TR LA IR Z o IR B ¥R 97 B E) 38
F A1) B KB T ZH ZUE S8R A B i 25 SRR,
5 B-G #itt, IS-EE }% IS-EE-H B4 B #7161
SAIEH.

2.8.4 HAEHZ CDS6 (B k4G4 P i B7-2)
A CD163 (M130 $itl5) RIE  EFERI AN
H¥) CD86 1 CD163, 4 Hlkric M1 Al M2 E R4
Jfat1s-19), W52 IS-EE-H X} 6] Th 26 A 5] 5 i 40 B A
tefggm . il 9 fn, SR, #ikiRd
CD86 [FRIXTEEE 3+ 7 RIS HI R, His 3 K
IR ZH CD86 131k &4y /& IS-EE 4., B-G 1 IS-
EE-H [] 2.4, 1.6, 2.2 f, 5 7 RIHEAIL CD86 1)
Lk By 42 IS-EE 4. B-G Al IS-EE-H (] 4. 2. 1.5
(K 9 GEAAML, %R HE 3 KET CD163
MRIETH =L, 5 7 RE, IS-EE-H 4
CD163 HIFRIERSRMAM 2.1 1% (£ 9). ZERE
B, fE6I @& Ri, IS-EE. B-G Al IS-EE-H #J &
A M1 2 B R A ) 1 T FE S AR R . [
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LIS 011U £ 0 v 1) R N 11 [P TR o = 11N | K= 5 4 1] o
t -bleeding; ' -neutrophils; ' -lymphocytes; ! -neonatal capillaries; t -fibroblasts.

8 3. 7. 14 RFEEALN HKE X BER (EEFIR 50 pm)
Fig. 8 H&E staining images of the skin regenerated tissue at days 3, 7 and 14 (scale bar 50 pm)

7d -----

EREF TS IS-EE B-G IS-EE-H PoE %o R

B9 %53, 7 REE4LELAF CD86 F CD163 MR EALRERE (LLFIR 40 pm)
Fig. 9 Immunohistochemical staining photographs of CD86 and CD163 in skin regenerated tissue on days 3 and 7 (scale bar

40 pm)
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®9 3. 7T RELWARKBEHL CD86 F CD163 HY
PAMER S (X+s,n=3)
Table 9 Percentage of positive area of skin regenerated
tissue CD86 and CD163 in each experimental group on days
3and 7 (XxS,n=3)

CD86 FHPETE AR 5 E/%  CD163 B AR & /%

ERy]|
3d 7d 3d 7d

TH 2814202 2814£2.02 6.03+1.86 6.03+1.86
it 9.30+2.06 10.53+1.71 8.72+3.38 5.10+3.01
IS-EE  3.92+0.82* 2.60+0.78" 8.29+1.61 4.73+0.54
B-G 5.81+0.88° 5.36+1.09"3.90+0.62 6.9340.34
IS-EE-H 4.52+1.54™ 6.93+2.11% 9.38+0.54 10.79+0.68"
FEAENTHE 5.2940.78™ 7.72£2.38" 7.08%£2.96 2.84+0.23

SRS *P<0.05 “P<0.01.
*P<0.05 P <0.01vs model group.

7d

P -BiA B

B-G ’ IS-EE-H

¥ B-G 14 IS-EE 22251k e il £ 1) IS-EE-H
Al eIt BA R R E R (M1 BD [l bt 4 14
EMEgmi (M2 ) RALRIfE .

285 P4 CD31 [FRiL CD31 £
Y I A AR R R AR I T AR PO, R AR
CD31 A AL Ge o VP A A1) T ) I8 AR Bl A7 V0L
WK 10-A fis, SR, 1S-EE 40/ IS-EE-
H 211 CD31 KIAW &, JLHJE IS-EE-H 4, HTE
7. 14 KK CD31 ik /@t Bygi 1) 2.5, 3.2
f& (10D, ULEH IS-EE 201 1S-EE-H £H [ 6] i T
BRT B2 A I BN IN . 1Z%45 KW IS-EE
A IS- EE-H A BE ok 38 i ) Th 75 A= 2 23 A 1 1 7 2
AR BB E . R4 DS 14 R, B-G 4
CD31 RILEMEHAA R E, 245 REKY, B-G A

-

W
e

t -neonatal capillaries; t -collagen fibres.

B 10 2 7. 14 XEBEHELAS CD31 ZEANL (EEHIR 40 pm, A) 71 Masson LEEF (ELFIR 50 pm, B)

Fig. 10 Images of CD31 immunohistochemistry (scale bar 40 pm, A) and Masson’s trichrome staining (scale bar 50 pm, B)

in skin regenerated tissues on days 7 and 14

A eeimaEalEm, ZENTREREAR
G REERE . BV AU PR RE A %
286 HAHIRIEAHETEHL U5 AR

HARTER, 207 N Ea ERNE R 2 R R R

AR BR A 2R oy s T T K A BRI RY, K
Tt 58K F Masson = 8 5% 833 F A0 49 D @A i v i
JRAFHETTRR S I . T0F 10-B FioR, E55 7. 14 K,
S I B T IR R AT 4R (B X )., 5
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F10 7. 14 RELWARKFEALR CD31 WFAME
G (Xts,n=3)
Table 10 Percentage of positive area of skin regenerated
tissue CD31 in each experimental group on days 7 and 14

(Xxs,n=3)
BHAPE T AR 5 L /%
2Rl
7d 14d
S| 0.36+0.03 0.36+0.03
TR 4.98+0.39 3.13+1.00
IS-EE 6.66+0.84" 5.65+1.60°
B-G 5.02+0.43 5.66+1.66°
IS-EE-H 12.5241.06™ 9.92+2.06
P 12 f 1R 6.46+091" 3.81+1.47

R LR *P<0.05 “P<0.01.
*P<0.05 *P<0.01 vs model group.
PR A B, IS-EE 4H. IS-EE-H APH 1 24 4 i JR &1
HEPUR B R B2, D AR5 )5S 14
RICHE, #id E BT A 4EH AR IA AR B 7 bh (R
11) %1, IS-EE 4. IS-EE-H i Ji £F 2 4 4K TA TH F7
B LRGN 2.0 %, BHIEZGAIR F LR 23
FIKTARE 7 AR B AL 2.4 i . 12485 K 1S-
EE M1 IS-EE-H > g0 3% 6] 1 i Ji5 o & A REFEH,
ZAE AT RE 5 R LE 6 T A5 2R M e R Y B
Wik 24 e ) 1) T O P SRR O
3 Wig

AT FUAE DR 2575 2 R A b AR iR Wi
ik AL PLC-H, BI PVA. CS Ml Lig fyF &N
714005, FEAUHIE T ZONERBIEIR A 4 Ik, &
R4S 6he ¥ PLC-H #%# IS-EE /5, IS-EE-H 1%
x1 F7. 14 RELWHBYE FRAHEALFTIEER

St (XEs,n=3)

Table 11 Percentage of area of regenerated skin fibrous

tissue expressed in each experimental group on days 7 and
14(Xxts,n=3)

FEE TR o LG /%
2151
7d 14d
TH 47.01+4.46 47.01+4.46
iRt 3.81+2.78 13.641+4.72
IS-EE 3.3140.71 27.63+4.06™
B-G 5.0340.40 23.08+5.24"
IS-EE-H 4.22+2.66 27424551
IoH 12 5 R 18.89+3.94 33.15+3.78**

R "P<0.05 P<0.01 P<0.001.
*P<0.05 "P<0.01 *P<0.01 vs model group.

FLIDIRGEH J2 RAFIEAR RS, SEA R 1475 1 H L

NS WIS A S A 25 W) A 3 SRR T o RIS

PLC-H &@LU, B2 N AR N i HopHe

HARE -

AN PP 85 R BoR, IS-EE (LR 20.0~
200.0 pg/mL) K40 (RAW264.7) 17i%% 5 IS-EE
WREE R UMD, ¥ PLC-H X IS-EE #EATELEUS, IS-
EE-H % 24 (RAW264.7) 1R L5 5
%, [FR} IS-EE M1 IS-EE-H % Kt B fl 4 25
HE ERE A RIS EOR . A 2SR R,
IS-EE-H HEA RAFHEelm@arfER, &iEmmr
REAE 55 FLAE G I A2 i S S A IR I . S
I 4 e e 1) T B Ak (et MDY 4 i 1)
M2 TR AR AL, (RIS AR B A e
MR N AEH LU0 SR <.

gi bprid, M AZ AL R AHTR PEREE H Al
AT & AT BRAAE I REik 25, [R5 1S-
EE [1) PVA/Lig/CS 7Kt I 42 61 i & & 2E I B
Mgk 200 L FRD I A% AR AL, 4 390 A P A= o A 2 2 34
IRIRL YIRS, DISCE &5 i, (HIL A
IS AR mas (B2, TR, R
) ARG A 8 KRG,

teAh, AW FIEAFAEHAANE . Ho—, IS-EE
ffEbR s OLRRMEILZRER) X pH BUK, 1E
pH>6 I 5 Bfigt, 41 Jm SR Ho ) 26 A 9K i 750 1% ]
FIUR] RE S 15 24 ok, IR A 0ol B2 L iURS, 7E
fil g fE N N bAER . H T, SRH PVA. Lig Al
CS DAURR 2 1 i 70 5 M RDK B SR A5 A0
RAHUMIERE . FURTERESE, (HILPRMERE ) B0H 55
KA SR U S I 17 L

RBAR PR F AT LA SR
SEH
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