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Abstract: Objective To investigate the anti-inflammatory effect of Cornus officinalis (CO) Decotion and its refined solutions from
membrane separation by using 0.05 pum inorganic ceramic membrane (CO-0.05) and 10K polysulfone hollow fiber membrane
(CO-10K), and evaluate the applicability of the membrane separation technique for concentrating the anti-inflammatory compounds of
C. officinalis Decotion. Methods Inflammatory model of interleukin (IL)-1B and tumor necrosis factor (TNF)-a stimulated human
fibroblast-like synoviocytes (HFLS) was prepared. The CCK-8 assay and ELISA were applied to detect the effects of C. officinalis
Decotion and its refined solutions on the viability of HFLS and the secretion of inflammatory cytokines, respectively. Moreover, the
animal model of adjuvant arthritis (AA) was used. The SD rats were divided into six groups: control group, model (AA) group and
AA groups intragastrically receiving CO (120 mg/kg), CO-0.05 (120 mg/kg), CO-10K (120 mg/kg) and TGP (0.125 mg/kg) with
daily treatments for 23 days. The weight and paw swelling of rats in different groups were detected. The ELISA was used to detect
secretion levels of prostaglandin E2 (PGEz), IL-1, IL-6, and TNF-a in serum. Results The production of vascular endothelial growth

Yks HEA: 2018-09-25

EEWE: HFARFAEETEIIHE (81773919): BEFIHFHLT H AW R WH —RIH (2017SF-364):  BEFE 4 BT H: K BOC RS
(2015SF-246); BlvG 48 v 245 3 5 37 24501 9 1 5 s 8 = P i3k 4 (2017KF06)

TEHRN: A W, o, W, PHE, BT 1A 2R G e M T O % KA FA AL 7 . Tel: (029)38182205  E-mail: zhouruiswg@126.com

HREEE HEED, B, i, 842, MR AP A RIRESEARETIL. Tel: (029)38185060 E-mail: tzs6565@163.com



Ti4

Chinese Traditional and Herbal Drugs 28 503 28 53§ 201943 A

* 1183 ¢

factor (VEGF) induced by IL-1B/TNF-a were significantly inhibited with C. officinalis Decotion and its refined solutions by
membrane separation treatment (P < 0.05, 0.01, 0.001). C. officinalis Decoction and the refined solutions significantly ameliorated paw
swelling and increased weight gain of AA rats (P < 0.05, 0.01, 0.001), and reduced the secretion of TNF-a, PGEz, IL-1, IL-6 in serum

(P <0.001). By comparing the inhibition efficiency of inflammatory cytokines by inorganic ceramic membrane refined solution and

polysulfone hollow fiber membrane refined solution, the polysulfone hollow fiber membrane refined solution exhibited better

anti-inflammatory activity. Conclusion Both of refined solutions of C. officinalis Decotion from inorganic ceramic membrane and

polysulfone hollow fiber membrane separation exhibited dramatically anti-inflammtory activity. Moreover, the polysulfone hollow

fiber membrane was more applicable for concentrating the anti-inflammatory compounds of C. officinalis Decotion.

Key words: Cornus officinalis Sieb. et Zucc.; separation; inflammatory cytokines; interleukin-1f; tumor necrosis factor-o;

prostaglandin Ez
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1 CO. CO0-0.05. CO-10K %t HFLS ;EHBIEM (X £s,n=3)
Table 1 Effect of CO, CO-0.05, and CO-10K on cell viability of HFLS (X X5, n=3)

G plpgmL)  MEGES% | AR piegmLh)  AUMREEA/% | HH piegmLh) AU 1%
o B — 100.00+3.50 Xt — 99.68+ 7.49 X HE — 100.90+ 3.50
(¢[0) 20 103.92+5.66 C0-0.05 20 88.20+ 4.55 CO-10K 20 92.74+ 4.92

70 93.98+6.79 70 80.961+12.25 70 74.94412.64"
120 81.11+8.32" 120 66.25+11.57" 120 51.03% 9.19"
170 64.65+6.61"" 170 53.15+ 6.85™ 170 44,14+ 4.19™
220 50.651+4.48"" 220 46.69+ 4.82"" 220 36.48+ 1.72™"

Sx@aA s *P<0.05 *P<0.01 **P<0.001
‘P<0.05 "P<0.01 "P<0.001 vs control group

&2 CO. CO-0.05. CO-10K X IL-1p 589 HFLS 53 RAEE FHIFNT (X £5,n=3)
Table 2 Effect of CO, C0O-0.05, and CO-10K on production of inflammatory cytokines in IL-1p stimulated HFLS

(Xxs,n=3)

2H ) p/(ug'mL™) TNF-o/(pg'mL™") IL-6/(pg'mL™") VEGF/(pg'mL™")
pagi — 12.10£ 4.32 23930+ 0.23 32.89£3.29
IL-1B 0.01 110.39+10.02%# 349.70+ 7.45% 83.84+6.11%#
CO+IL-1B 20+0.01 98.62+11.74 332,72+ 1.87 67.60+4.14"
CO-0.05+IL-1p 20+0.01 96.91% 5.12 307.36+ 4.97" 58.51+0.98"
CO-10K+1L-1B 20+0.01 27.64+ 7.57" 279.19+14.93* 47.14+1.16™
TGP-+IL-1P 20+0.01 16.14+ 242" 32738+ 2917 57.26+5.58"

Sxl i@ thes: #p<<0.001; 5 IL-1p . *P<0.05 *P<0.01

**P<<0.001

##pP < 0.001 vs control group; P <0.05 *P<0.01 *P<0.001 vs IL-1B group

# 3 CO. CO-0.05. CO-10K Xt TNF-o iFSH HFLS 4
WRIEREFHIFM (X £s5,n=3)

Table 3 Effect of CO, CO-0.05, and CO-10K on production
of inflammatory cytokines in TNF-o stimulated HFLS
(X xs,n=3)

Al plpgmL™") TIL-6/(pgmL~') VEGF/(pg-mL™")

X B — 239.30+ 0.23 62.40+4.09

TNF-a 0.01 349.70% 7.45%% 137.19 £ 5.53%#

CO+TNF-a 20+0.01 33272+ 1.87° 47.69+2.50"

C0O-0.05+ 20+0.01 307.36+ 4.97 35.60+5.35"
TNF-a

CO-10K+ 20+0.01  279.19414.93"™" 2220+2.76™"
TNF-a

TGP+TNF-o. 20+0.01 32738+ 291" 38.48+1.18"

L%t A L ##P<<0.001;
0.01 *"P<<0.001

##p < 0.001 vs control group; P < 0.05 **P<0.01 "P<0.001 vs
TNF-a group

5 TNF-a 41 "P<0.05 "P<

3.3 CO. CO-0.05. CO-10K %f AA KRR x5k
RARFRE N

Pz AA KRB, 8K RORAARAT AR,
S5 J R U IR A K R E A SR B A2 o 7 5 2 k%
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R AT SN F5e N B, FEIE RS 26 12 RO ikak
B, HILEIRE, KR AM AR, Tk
TEERER. CO. CO-0.05. CO-10K. TGP 4K i
BT IEREE5 3 RITa6 IS8R0 4 AR [R] 1) S84
R, B SHRAM RE. 2541 K L Bk K
B W 1, KB 2B IR ST 45 LR 4. IEREHT
54K AR ke B P A B R 22 S, IERE S S K

SN
e

C0-0.05 CO-10K

E1 KEEHMKE R

Fig. 1 Images of rats paw swelling
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FEC LAY 20 KBRS B I R R E TR A (<
0.01. 0.001), H7EZ 12 RikF|mE, ZEHTF
B, BELBIZE 23 B K B2 Bk i K B A7 v T 5
H. SRR, CO. CO-0.05. CO-10K. TGP
MR BB TIERE 5 RBILER, WK
TR (P<<0.05. 0.01. 0.001), #iH CO.
C0-0.05. CO-10K. TGP fg & 4z AA KR
JEBEAPAK, CO-10K ¥697 %R 5o B i o

IEAHT A K AR B A R 2. SR
5 REBRH KRR E B ERTXRAE (P<
0.01.0.001), 5ERAH L4, CO.CO-0.05.CO-10K
TGP A KR TIEREE 5 KRR EEmn (P<
0.05. 0.01. 0.001), HE BT, RILES.
34 CO. CO-0.05. CO-10K Xf AA KR MFH %
4 20 B B F 43 il B 2 i

6 T, SxtHRAIEbE:, AR AR R

&4 CO. CO-0.05. CO-10K ¥t AA KRR BREAPIKEISZNE (X 5, n=6)
Table 4 Effect of CO, C0O-0.05, and CO-10K on paw swelling of AA rats (X £s, n = 6)

1E I 2 L /om
Ml FIE/(mgkg")
1d 3d 5d 7d 12d 18d 23d
Papis — 1.2440.04 1.3440.04 1.484+0.08 1.50£0.07 1.41%£0.09 1.4940.02 1.4740.09
it — 1.36+£0.03*  1.42+0.03 1.78£0.02# 2.13£0.05% 2.57+0.04** 2.30+0.03** 1.84+0.01%
CO 120.000 1.2240.03" 1.38+0.05 1.69£0.02" 2.03£0.05" 2.44+0.06" 2.10£0.05" 1.78£0.08
CO-0.05 120.000 1.2240.06" 1.27£0.02 1.644+0.04" 1.8240.02" 2.01£0.06™ 1.84+0.04™" 1.7740.13
CO-10K 120.000 1.08£0.06" 1.30+£0.04" 1.52+0.14" 1.74%0.04" 1.924+0.06"" 1.71+0.10"" 1.68+0.12
TGP 0.125 1.11+0.04™ 1.22£0.04™ 1.58+£0.09" 1.78+0.04" 1.834+0.05"" 1.744+0.01"" 1.62+0.04"

XA R ##P<0.001; HHRALLE: "P<0.05 “P<0.01

**P<0.001

#P < 0.001 vs control group; "P<0.05 “P<0.01 ""P<0.001 vs model group

#*5 CO. CO-0.05. CO-10K X AA KR IFFREMNFME (X £5,n=6)
Table 5 Effect of CO, CO-0.05, and CO-10K on body weight of AA rats (X £s, n = 6)

. FEE/ LNGTR=VI
2053
(mg-kg ™) 1d 3d 5d 7d 12d 18d 23d
pagiics — 158.00+4.58 177.00+ 1.73 203.00+£4.35 217.00£3.46 254.00£4.58 283.00%+ 4.58 343.00+6.55
it — 154.00+6.24 138.00+11.53* 127.00+ 7.54** 156.00+3.60%# 187.00+7.00"* 224.00+ 4.58" 259.00+1.73#*
CcO 120.000 162.001+4.35 145.00+ 3.46 158.00+5.56™ 170.00+7.54" 192.00+2.00 241.00+ 8.88" 283.00+6.00™

CO-0.05 120.000 155.00£7.00 141.00% 1.73

TGP 0.125 158.00+4.35 130.00+ 6.55

182.0042.64™ 206.0016.08"
191.00+6.92" 214.00+5.56™ 271.00+10.40™ 301.00+9.85™
184.00+6.55"" 209.0049.64™" 249.00+1.73"" 265.00+ 3.46™ 297.00%3.46™"

162.00+3.46"
CO-10K  120.000 154.00%4.00 139.00+ 5.00 170.00+4.58™

265.00+ 9.64™ 310.00+5.56™"

SxlMEAE: #P<0.01 #*##P<0.001; SHEIHLE.: *P<0.05

*P<0.01 *P<0.001, KA

#P<0.01 **P<0.001 vs control group; "P<0.05 ""P<0.01 P <0.001 vs model group, same as below

&6 CO-0.05. CO-10K Xf AA KERMLEF M MBRE F 53K R (X £5,n=6)
Table 6 Effect of C. officinalis Decoction and its refined solutions on production of inflammatory cytokines of AA rats (X *s,

IL-6/(pgmL™) TNF-o/(pg'mL™") IL-1/(pgmL™)

n==6)
2H 5 H&/(mgkg™") PGEz/(pgrmL™)

pagit — 135.1040.98

B — 167.70£1.05%#
CO 120.000 139.10+3.24*
C0-0.05 120.000 132.00+7.07***
CO-10K 120.000 121.26+5.92*
TGP 0.125 126.48 +4.08™

39.16+1.05

53.27+1.66"
4278 +1.09"
37.24+1.42"
31.48+1.47"
3547+1.46™

86.56+1.87
126.6211.88%#
102.28 +3.65™"
78.70+£0.63"
66.98+1.00"
80.00+5.56™"

189.70+1.03

199.08 +-4.15%%
175.20+1.78""
174.70+0.89™"
167.36+0.27"
163.33+5.03™"
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I RRER T IL-1. IL-6. PGE;. TNF-a /K5 TF
& (P<0.001); SERALLE, CO. CO-0.05.
CO-10K S5 FE AN [l Bae ARG K BRI Hh 48 i IR 5
PGE>.IL-6. TNF-a.. IL-1 [{j7K*F(P<<0.001), CO-10K

(S SyNLER
4 Vg

T R 25 A B AR S AR, RS
AIHEE VB B, AL E RS, Mk
Sy EHARTERAIRIGE 8. dith. Rk
BB 2] R A IR AL BRI A5 Oy T O B
AL TRE. MRS L, EEARCH) T2
J87 FH o 2 B R PR

L ZE BT AR uE SC B A B S pt RA (1R T,
PR AT HIXT CO BIRRE ] T 20T 7 Oifk, Ed
ANFE A B F AR %74 C0-0.05 A1 CO-10K!617,
FEMCHERN b, AHIE TS AAE A KR sh K ~F b
T AR B HARH T8 F LR i R 450 &
Fi . HFLS 3858153 2 AR 176 RA JiEE
R R EEERS, I HELS 43 78 1
Rl BN PN 2B 28 bt RA VB FH I B 2L L)L,
AT CCK-8 MIE T & A AR R E 126
B4R COL CO-0.05 A1 CO-10K X HFLS H44% f)
S, #5512 B8 R 20 pg/mL () CO. CO-0.05
A CO-10K X HFLS 345 TCIE i, i &
WL SR R AT IE— B B R T

LRI CO. CO-0.05 F1 CO-10K fE 523 # |
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