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& . BrY WEWPI A Saposhnikovia divaricata A FIFEEGRALMEM:, FRAMNKIEFE ST K (collagen-induced
arthritis, CIA) KEIEME/KBIEE A (aquaporin, AQP) EMT, 3% LBUEH KB AN R, @HEYOKE. KiE. FEMEEK
. BRI (cyclic adenosine monophosphate, cAMP) #i. MR %1 (cyclic guanosine monophosphate, ¢cGMP)
B MRS MR AQP (R IZ KT AFENR, WEEHT KA R HUEAL BRI R SR CIA R, @i ile
RATIIREE . SAEDR T 2 KOGTTIE I AQP-1 IR KT, AT B RS R HGER AN CIA KM, 25 By XUA g
AL R MIE R KR YOKE. RE, BICGEESKE, FHEiliET cAMP SEMAMEE, BICFHAS AQP-2. fil
FHRALZUR AQP-5 FZ: i AQP-9 [IRIA/KT (P<0.05. 0.01); i RUAMIERHEAL. 1E T BEHALRLE S BUY) AE W B IR %
TR A RAE P IRFEEE, Jib i b 40 - 1B Cinterleukin-1B, IL-18) F& ¥R FER F-a (tumor necrosis factor-o, TNF-o)
FIFTFIMEE Ey (prostaglandin By, PGE,) &, FEGHEIEA L H AQP-1 MRIE/KTF (P<<0.05. 0.01). £5i& B XA HEEET
L BA — 5 RERPEAGIOCTT RAIEH, B KR B B BT RAEA, (R I 2 AR P RRE, HAL ) W] e S5 BT KA
IR AL A [FE Y () AQP 2 45 A 5.
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Dryness difference of different extracts of Saposhnikovia divaricata and their
effects on synovial aquaporin in collagen-induced arthritis rats
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Abstract: Objective To observe the dryness of different extracts of Saposhnikovia divaricata, and investigate their effect on
synovial aquaporin (AQP) in collagen-induced arthritis (CIA) rats. Methods The normal rats were given with different extracts of
S divaricata, the amount of drinking water, urine volume, fecal water content, cyclic adenosine monophosphate (cAMP), cyclic
guanosine monophosphate (¢cGMP) content, hemorheology and the expression level of aquaporin in different tissues were selected as
indicators to observe the dryness effects of different extraction of S divaricata. The rat model of collagen-induced arthritis CIA was
successfully established, the degree of paw swelling, the contents of inflammatory factors and the expression of AQP-1 in synovial
were measured to evaluate the effects of different extracts of S divaricata in collagen-induced arthritis rats. Results The petroleum
ether extracts of S. divaricata significantly increased the water intake, urine volume, reduced the fecal water content, increased serum
cAMP content and blood viscosity, decreased the expression level of AQP-2 in renal, AQP-5 in submandibular gland and AQP-9 in
colon in normal rats (P < 0.05, 0.01). The petroleum ether extracts and total extract of S divaricata significantly reduced the degree

of paw swelling and the contents of interleukin-13 (IL-1f), tumor necrosis factor-a (TNF-a), and prostaglandin E, (PGE,) in serum,
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and decreased the expression level of AQP-1 in synovial tissue of arthritic rats (P < 0.05, 0.01). Conclusion The petroleum ether

extracts of S divaricata showed dryness and anti-arthritis effects. The total extract of S divaricata have anti-arthritis effects, but no

obvious dryness effects, which may be related to the regulation of different subtypes of AQP of different extracts of S divaricata.

Key words: Saposhnikovia divaricata (Turcz.) Schischk.; different extracts; dryness; collagen-induced arthritis; aquaporin
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Ml (x+s,n=10)

Table 1 Effect of different extracts parts of S. divaricata on water intake, urine volume, and fecal water content in rats

(x+s,n=10)

4151 i/ (gkg " oK E/g JR /g FAF 5 IKEY%
POt — 41.36+7.39 16.83£6.68 46.83£2.11
FETE 5.0 66.58+12.27" 32.80+11.44" 4337+1.72"
57 IR A B o 5.0 60.35+11.46" 26.72+10.35° 44.06+1.85"
7 KU R 2, B iR Ar 5.0 48.69+9.71 20.03+7.53 45.69+2.35
B RIE T B AL 5.0 45.36+9.13 18.95+7.82 46.17+2.27
57 KK & A7 5.0 40.10+8.07 16.10+6.81 47.75+2.32
7 RS U 5.0 42.86+8.45 17.48+7.37 46.61+2.23
SRR P<0.05 TP<<0.01, #*2~4 7
"P<0.05 ""P<0.01 vscontrol group, same as tables 2—4

£2 BRAREHREERALN AR cAMP. ¢cGMP &

EHRM (x+s,n=10)

Table 2 Effect of different extracts parts of S. divaricata on content of cAMP and ¢cGMP in rats (x +s,n=10)

/H 51 FIE/(gkg ™) c¢AMP/(nmol-L™") ¢GMP/(nmol-L™") cAMP/cGMP
oyt — 22.49+3.25 4434091 5.194+1.32
JFEig 5.0 34.73+£5.06 " 4.28+0.83 8361+1.76 "
B3 R A i T 353 o7 5.0 31.04+4.87" 4.5740.98 6.93+1.53"
By IR TR 2 o 5.0 25.61+3.70 4.51+1.04 5.82+1.49
B3 RIE T WAL 5.0 23.82+3.53 4.2340.67 5.74+1.53
B IR B AL 5.0 21.30%3.29 4.384+0.79 4.94+1.26
Bi R 3 B 5.0 23.07+3.61 4.48+0.84 5.3341.38

#3 BRAEREEMIN KR SMEERFM (x+s,n=10)
Table 3 Effect of different extracts parts of S. divaricata on blood viscosity of rats (x +s,n=10)
Y15 Al Agkg ") ~ fﬂﬂ%fﬁ/(mPavs) . ;
ls 5s 50s 200 s
oyt — 26.58+2.09 9.2740.61 6.9740.66 3.8740.56
JETE 5.0 324743817 12.6640.93" 8.484+0.96" 4.61+0.82°
B3 JRAT i T3 o7 5.0 30.69+3.72" 11.83+£1.02" 7.824+1.017 4.39+0.77
By IRV TR 2 B 5.0 27.72+2.82 9.86+0.80 7.16+0.73 4.06+0.60
B RIE T B AL 5.0 27.13+2.41 9.34+0.76 6.95+0.68 4.1540.63
By K EB AL 5.0 26.10+£2.67 8.9340.87 6.64%0.66 4.04+0.55
B RSB 5.0 26.91+2.36 9.49+0.73 7.0240.61 3.9440.58
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35 XTRAREI—IEFER

SRR BURES R iF, BRIGE, fEA W,
SN R, KFIEHR . CIA BRI K RZE RN
FIEE RS, A WSS R, TEAIZIR,
WBREHEE, KWLM HRE R RS, &
IR, KEFPE; BiAIE TR A B3R
AT K SRR 2 S 40 i B Bk, T D
HEh0s B RCF I R A 4 A 1 A B R SR 2
2, (BRI B XA TR £ B AR AL
K BRI 0 BB AR 21 A DL B . Mt

-
AQP-Y | s g — a— — — 3.0} 10"
AQP-5 W s s W———— 2.9%10*

AQP-4 | SR S————— )

AQP-0 e e —— — —— 3.2x10*

A B C D E F G

AN B-JENE C-Bi KA M BEES AL D- B RS R £ B 0
E-Bi RIE TR F-BRUKIBAL - G-Bi KU SR I

A-control B-Notopterygiumincisum C-ether parts of S divaricata
D-acetic ether parts of S divaricata E-n-butyl alcohol parts of S
divaricata F-water parts of S divaricata G-total extract of S
divaricata

1 BFRAEHREGEBAIN KR AQP FiXHIF T
Fig. 1 Effect of different extracts parts of S. divaricata on

expression of AQP in rats

Fz 4 FIRARHEBEALX AR AQP FiEMIEM (x+s,n=10)
Table 4 Effect of different extracts parts of S. divaricata on expression of AQP in rats (x +s,n=10)

; _ HAMNREE
ZH F &/ (gkg™)

AQP-2 AQP-5 AQP-4 AQP-9
paict — 0.46+0.06 0.36%0.06 0.59+0.11 0.28+0.06
FET 5.0 0.320.05" 0.23+0.05" 0.64+0.14 0.180.06"
B KA il B 57 5.0 0.372£0.07 0.26+0.06" 0.54+0.13 0.22+0.05"
7 SR 2 B Ar 5.0 0.44+0.08 0.33+0.07 0.58+0.15 0.31£0.07
B RIE T B AL 5.0 0.45+0.09 0.37+0.10 0.56+0.12 0.33+0.06
B KK ER AL 5.0 0.49+0.08 0.39+0.07 0.60+0.16 0.30%0.05
B RSB E 5.0 0.47+0.10 0.40+0.08 0.58+0.13 0.31£0.07

3.6 XTI KR X TIINAKE 89520

Ext A e, A7 d IR ALK R R
CHJE) MK E (P<0.01), & 14 d KR
i B IK B A B g (P<<0.01), WAL
BT, SR, JEVEA. PR SRIIAH T
B 14d M EREA G ER (P<0.05), HKH
JER R A Jio G 5 4R B 2 R B (P<<0.01); Bl RUE
TEEEALAL R RAE 21 d B SRR D0 A2 b B B PG
(P<0.05), 28d W EHAHEZER (P<0.01); A
ik 2H KRR AE 25 24 28 d i JE R ) o ik B 4 PRI
(P<<0.05); EEFR 2 M6 H A 4H Ke K A 2H K BRI &)
MK TEEEEER ., ERIES.

xR bb e, B 7 d IR R R4k R )
CEEJE) MK I (P<<0.01), 21 d i ik 3wk

(P<<0.01), FHPHAR R & HARSTT . SHAHALL,
TFIG NG RS K R T 14 dBF 48202 b
MU/ (P<<0.05), H. Bl 45 250 [ G RF 4L
F R (P<0.01); B RIE T BESAL2H K RAE 21 d
Ji 4 ) i i B R PR AR (P<<0.01)5 BJ JRUA vl ik
HALZH R BRAE 21 d B 48 R 2 ik B B PRI (P<
0.05), 28 d I EAFREZER (P<0.01); BjRESRE
LR A K KA 4K R 4 R A2 ok Ak T 5t 3
Zrt. HERINEK 6,
3.7 MERTRARIME R RERFRIEM

Lt AL g, MEAYA KR Mg S IL-1B
IL-6. TNF-a il PGE, FI & &2 EH N (P<0.01).
ERERH LLE, B USSR IE T AL A ST
B BRE CIA KRIMIEH IL-1B. IL-6. TNF-o Al
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PGE, [f1 & & (P<<0.05. 0.01); [ XA J Bk o7 o]
FEAIC CIA KR IMIE A+ IL-1B. TNF-a 1 PGE, & &
(P<<0.05. 0.01); [ XUBH R £ g 5547 v PRI KBS

MiEH PGE, 58 (P<<0.05); 7K¥#frBAREALE
F R KRG 2E R F R, HES %%

Sto HiRWET.

RS BIRARBEMII XTI R KRR M ERLABKERZIE (x+s,n=10)

Table 5 Effect of different extracts parts of S. divaricata on primary side paw swelling in CIA rats (x +s,n=10)

4550 HIeke™) MK
7d 14d 21d 28d
oyt — 0.0840.06 0.1240.10 0.1740.11 0.2140.10
AR — 0.684+0.12" 1.25+0.28" 1214026 1.2240.28"
JETE 5.0 0.63+0.13 1.01+0.19" 0.9440.20% 0.914+0.18%
B IR i B A7 5.0 0.65+0.14 1.134+0.24 1.09+0.23 1.014+0.20"
B7 IRV R 2 A 5.0 0.64+0.15 1.214+0.26 1.16+0.27 1.18+0.27
B RIE T A 5.0 0.64+0.11 1.11+0.21 1.01+0.20" 0.974+0.19%
B IR EB AL 5.0 0.62+0.13 1.1940.29 1.1940.26 1.160.28
Bi R S B 5.0 0.66+0.14 1.04+0.18" 0.974+0.18" 0.94+0.17%

SrALE: TP<0.01; SHMALLE: "P<005 "P<0.01, T
P <0.01 vscontrol group; "P<0.05 P <0.01 vsmodel group, same as below

F 6 FIRAEEAXMXTRARSZMEUMKERFZN (x+s,n=10)
Table 6 Effect of different extracts parts of S. divaricata on secondary side paw swelling in CIA rats (x +s,n=10)

i i B /mL
415 /(g kg ") -
7d 14d 21d 28d
Xt HE — 0.0840.07 0.11£0.08 0.1840.11 0.21+0.11
A — 0.36+0.14" 0.61+0.18" 0.83+0.22" 0.80+0.21"
JeiE 5.0 0.27+0.11 0.4340.16" 0.5840.15" 0.5240.14"
515 XA v Bk AT 5.0 0.3310.12 0.534+0.21 0.6510.18" 0.5840.18"
5 RUEE R 2. B B A 5.0 0.35+0.15 0.60+0.21 0.75+0.24 0.724+0.23
B AIE T B AL 5.0 0.3140.09 0.4940.18 0.614+0.17% 0.554+0.17%
i3 KUK AL 5.0 0.34+0.12 0.63+0.20 0.78+0.24 0.75+0.22
S INEY) 5.0 0.33+0.11 0.4540.17* 0.5640.16" 0.5340.16"

(xts,n=10)

RT BRARERBLN KT RKRMFE R REREFEIFM (x+s,n=10)

Table 7 Effect of different extracts parts of S. divaricata on serum contents of inflammatory factors in CIA rats
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114.12+24.67
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176.81+28.16"
127.19+21.34"
146.28 +24.10"
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166.26+29.33
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Fig. 3 Effect of different extracts parts of S. divaricata on
protein expression of AQP-1 in CIA rats
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Fig.2 Pathological observation of ankle of CIA rats in each group (HE , x 200)
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