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ABSTRACT Objective To observe the effect of Wenhua Juanbi Recipe (WJR) on the expres-
sions of DNA methyltransferases (DNMTs) in peripheral blood mononuclear cells (PBMCs) of collagen-
inducing arthritis (CIA), and to study its mechanism for treating CIA. Methods Totally 90 Wistar rats
were randomly divided into the model group (n =80) and the normal control group (n =10). Rats of the
model group were injected with type I collagen of bovine (BCII ) emulsion from the tail to establish CIA
model. Successfully modeled 50 CIA rats were randomly divided into five groups, i.e., the model group,
the methotrexate (MTX) group, the low dose WJR group, the middle dose WJR group, the high dose
WJR group, 10 in each group. Rats in the model group were administered with normal saline by gastroga-
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vage, once per day. Rats in low, middle, and high dose WJR groups were administered with WJR by gas-
trogavage at the daily dose of 22.9, 45.8, 68.7 g/kg, respectively (once per day). Rats in the MTX group
were administered with MTX suspension (0.78 mg/kg) by gastrogavage, once per week for 30 succes-
sive days. The paw swelling was evaluated using volume method (draining volume). PBMCs were extrac-
ted from each group after intervention. mRNA expression levels of DNMTs (DNMT1, DNMT3a, DNMT3b)
were detected by real-time quantitative PCR. Results Compared with the normal group, the paws were
obviously swollen in the model group (P <0.01). Compared with the model group, swollen paws were ob-
viously alleviated in low, middle, and high dose WJR groups, and the MTX group (P <0.01). Compared
with before treatment in the same group, swollen paws were obviously alleviated in low, middle, and high
dose WJR groups, and the MTX group (P <0.01). Compared with the normal group, expression levels of
DNMT1, DNMT3a, and DNMT3b in PBMCs were obviously lowered in the model group (P <0.01). Com-
pared with the model group, expression levels of DNMT1, DNMT3a, DNMT3b in PBMCs were obviously
elevated in low, middle, and high dose WJR groups, and the MTX group (allP <0.01). There was no sig-
nificant difference in expression levels of DNMT1, DNMT3a, or DNMT3b in PBMCs among low, middle,
and high dose WJR groups (P >0.05). Conclusions Expression levels of DNMTs in PBMCs of CIA rats
decreased. WJR up-regulated the expression level of DNMTs in PBMCs of CIA rats in no obvious dose de-
pendent way. One of WJR’s mechanisms for treating CIA might be up-regulating expression levels of DN-
MTs, and adjusting the state of DNA methylation.
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1 3% 90 H filt B M 4 Wistar K, A&
(110 £10) g,SPF &, f Wil B2 25 K24 s Wy SL 56 vh
DAL AR5 IE S : SYXK (#7)2008 -0115, K
TFE T R %, R 20 ~22 °C, A X B
55% ~65% , FRIE R SR R RRL, B iR e oK.
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30g Mr2% HIFF12g 2W6g HIE
109 fB#&10g ZAAM20g FHZ2159g HULT
30 g, KWL HPa B 45 4 B2 Be il ) = mih] (2B 2)
1 g/mL) . HEZUER (methotrexate, MTX) I [ i
fHEiE 25 A B L5 :130425) ¢

3 HKFEMAE  4IHE)RE (type 1T collegan of
bovine,BC 1) J § Chondrex /% @l (#t5:2002 -
1) ; A543 KA F] (Incomplete Freund’s Adju-
vant,IFA) I H Chondrex 2] (#t%5:7002) ; K
Wiz (BoN AL 22350 A B A | L5 : 20130624 ) 5 75 G
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(QIAGEN ,#it5-: Y5 — 204054 ), PCR # 341X (£ =
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BURIZGBRAIEAN ) 1 RS SCHR 6 1 77 i1 45 CIA K
S , TR BB AR 5 AN EBALE AT Bz o9 i, A i
0.3 mg, THIRAASEE 2 85 R RTE T4 2 g,
SV 0.3 mg. 1ERE R D AR M B0 AT BE 2 R
SN A FOK RS S R B 8 AR A Ol 30K i ik
Fehih 25 B, B JE IR AT 56 R 5 U (arthritis index
AD S, FEWwEM CIEAE 18 K, A4 Al 741
PEATHARDRIPEE T o ALARIEDN AT : JBL ki 0
A3 s BESCTT R, R TCE R SR SRS IR SE T 1 435 K
TR RE LT b, TR B 563y 2 A XA E i &
FETE 2 43 AT EE LR AR TR RS 3 4 KT
FELLP (0 EH I ERE, M = O RERE AT 4 4y Al
PEOy >4 A SR ANER AT B 1A > 1.6 mL
AR o KRR R ) IS A 50 K BRBE L 4 R
RIZH MTX 21 RS 5K b e 7 2 (R R 25
i ), 2 10 B, HZGRTR R 4] MTX
A R AL SRR AR L A AR AL PR B R R
A, 257 gt # L (P>0.05),

5 Rk WEERIE RG], 2k
AR R Ay 3k 22.9 45.8 .68.7 g/(kg - d)#
SV IR SRR (K AR 0 A 2 I R
H110.20 .30 %) o IEH 41 AR AL HE 1 45 5 A
oK, H 1 % MTX 41420. 78 mg/kg 7l & i H
MTX TR (A2 TG R 510 £5) , B 1 k. %
SR 30 K,

6 FEACRAE

6.1 PBMCs &5t HKEUREG , BOK B IE
6 ~8 mL, -20 CLRIF&E M. $HpriE4i Ll 3 f5k
Y PBS WA BEfG , B 2 A5 4 LA R ) O Rl b E28 4 i
EWE T 50 mL B0 T CEN 1 mL 4 iR A
2 mLK R 40H 3 2, PBS Fike g iy kK Bl 4
TR VAT T B 0 T 43 BV B2, DR PR 25 VR 1T 3
FEWARA . EIRFAMFT 400 r/min, #0035 min,
HCRITASIRAARAR YR 331 Ry 414 7K M L Bt 11 6 2 B UL e
EIRHILHILZ , R P WAE R I 55 IR 2 BT 0 B 0
i A& PBS #,3 000 xg , #5010 min, B 7] 15
FIR R AT -80 CLHRAF) o

6.2 PBMCs i RNA #£H X Omega E.Z.
N.A Blood RNA Kit 5] & 41 Bk BLAR A I ik B 20
HiE RNA, BRI (BN ALRE R R )
f350 pL MRC & % FI AL b, e 30 s 58 ik
IRAWAAE T 65 C/KVEH, T 10 min; ERAMFT
L 13000 xg , B5.0> 3 min; B 450 pL b2 A ;
A250 pLTC/K 2B, i HE 10 s ;4 FaR IR 43 A

RNA 2 Bt & L4 N, = F 10 000 xg , & .0
30 s, 7ruE WA A 700 L RNA Wash Buffer
[ ,%%F 10 000 xg ,&.0> 30 s, Frig A IF 4
B M A 500 uL RNA Wash Buffer I , %
I 10 000 xg , &0 30 s, A &E F—4
BR K RNA S IS & TE T 25 000 xg , &
02 min BT B AMCRE AL 1.5 mL EP 4 (T
RNA i) , it A 30 ~50 uwL DEPC /K (i &2 t) 1%
fi RNA ,25 000 ~30 000 xg =i F B0 1 min,

6.3 &L RNA %@ RS R/NE G 1Y S
Tk, T 2R T B R — i , ol s AL I S 225 P Dk A 7K S T
FEES 0.5 ~1 mm. FRHL 0.25 g FARBE, A
25 mL 1 x TAE HLUKZZ il o, S0 b on #Aufe Bt s
W5, T 50 mL ME.LE T IMA 1.25 mL EB
(10 mg/mL) ., FFEEE A 229 50 C, 5] A 50 mL
BLOE T B B0 T R R R R A L TR
B b, B A, FREERCEEE S VOB SRR . E
HLUKIE A 1 x TAE HLIK 22 th R, B B A e A HLTK
e R L — i 5 A0 R O 7 B ) o e Dk 2 o
Ve T, VR A5, B TR A SR 0 SRAE i SRR BT 2
Pt EHE L UIORY 5 KA AT L IR, T g HL R
HLIK , J i TR BT 5 Viem . 5467w 70 st Je e 114
2/3 ALk LUK s VI LR K PR DK PR S RS R
BAGA SR

7 WEEAR A Iy ik

7.1 JERERREKEE SRR BEZS BRI A i 4
ZHRRAE G e R B2 AR, UL P I B . AE B X
AL, BRI B ARICZR DA R 1 2 BEZSFL (mL) 5 43591
TR (0 KR) &R 7.14.21.28 KikfT
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7.2 KE. PBMCs DNMT1.DNMT13a }z DN-
MT13b KL KM Real-Time PCR &£l :
(1) DNMTs fz %% 5% cDNA: ¥ PBMCs H 2 B0 &
RNA J{] RNase-free /KFi B 2 ng/pl WA, R
%2k K RevertAid Hminus First strand cDNA Syn-
thesis Kit 8 &, MR R 20 pl, e
(VKIBEER ) BRFL 12 wl (Total RNA 10 uL,
Random Primer 1 uL,DEPC-Water 1 uL) , il g4
He RNA F15|9)5 F 65 CHE 5 min, J5 & Tk L&
PYRSEFAN T INFE (VKB KT AT 8 L (5 x
SN i 4 pl, RiboLock RNase Inhibitor 1 L,
dNTP Mix 2 uL, 556550 1 wl) B g eE s vk b
WFTIR ST PCR X, % & W 45 25 °C 5 min Jt
;42 °C 60 min ZEH1;70 °C 5 min iE J; FFf5= 5
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-80 CLR-A# M. (2)DNMTs ZitE i PCR U :
#% QIAGEN Fast SYBR Green Kit i 7 & i}t B 545
£, & 2 x SYBR Green Buffer il iR &, 10
pl S B &K & £ #5. DNMT1. F i 51 9. 5'-
GATCGAATTCATGCCGGCGCGTACCGCCCAG-
3", Tl 4. 5-ATGGTGGTTTGCCTGGTGC-3,
142 bp; DNMT3a: [ {if 5| #):5'-GGGGACGTCCG-
CAGCGTCACAC-3', I {if 5] #: 5'-CAGCCTTG-
GACTCGA GAAATCGC-3',113 bp;DNMT3b: I ijf
214.5'-CCTGCTGAATTACTCACGCCCC-3', T iif
5] ¥1. 5'-GTCTGTGTAGTGCACAGGAAAGCC-3’,
101 bp, DNMTs b FiiE51 3L 1 pb, #i4 cDNA
2 uL, 2 x SYBR Green Buffer 5 pL, RNase-free
Water 2 pL., 7£ ABI 7000 5 PCR ¥ I ¥ 34 Fik:
M, 5 N 450295 °C,5 min FHE;95 C,10 s A8
7£;60 C,30 s YeHEHOh; 3 50 MEH, L GAP-
DH ERIELHIE NS I, T RN AR RN 3 AR
flo FEANTH A (VKBS ) : AT 10 pl (2 x
SYBR Green Buffer 5 puL,DNMTs 5% ( . F)/
GAPDH 1 pL,cDNA 2 pL, RNase-free Water 2
plo THHEEIRATEY CtE, AN Ct{EH - B
P Ct HA5 2ZAEA B9 ACt 1, SR 5 P08 25 M ) it
18 ACt {H155] AACE (B, FJF 158 2 -2, X2 1
it PCR 5 AT AHN & 407 o

8 HiiteFrik K SPSS 17.0 Siit # 4 ik
TN AT EERILL x £s R, 4L FLBOR B &
T3 2500 h , SN W PR LL AR ] LSD-t K5, 2H N AN [
B ) AR LA R FH B A 00 e M 1) 5 25 40, P <
0.05 HZERAGIE L,

& R

1 BARFEBMKEIR (K1) HIEWH

Flodss , AU 20 R B Bk BH S i (P < 0. 01) 5 5B 4

FUBR, 42525 H (0 K) RG2S T K, 2 ik o s Rl i
AN MTX R B Bk i KR B, 22 5 o gt it 2 T

(P>0.05), 4%4§14.21.28 K, P25k . @i i
20 Ko MTX 21K B SR i B2 ] i i, 25 R i t2
HEX(P<0.05), #42514.21.28 X, 5 MTX 4 1t
B, A I o R R 2R B B IR R LA, 25 R
TG FE X (P >0.05) . 5A4GITHTLEL, 424
14 .21 .28 K, 2k m il 4 S MTX 41K B
Sk i ik B %% (P < 0. 05)

2 &4 KE PBMCs DNMT1 .DNMT3a /% DN-
MT3b Rk K F- L (£ 2)  SIEW AL, BRI
DNMT1 .DNMT3a. DNMT3b ik K F A% (P <
0.05, P <0.01); SHAIAL L, g ik, o L m 5F1 i
2H K MTX 2 DNMT1 .DNMT3a.DNMT3b ik /K F
Jh (P <0.05, P<0.01)., 5 MTX 4itbis, 4%,
I 4 DNMT1 .DNMT3a .DNMT3b ik Hh%s,
ERIG2E (P >0.05) . P24k Rl
DNMT1 .DNMT3a .DNMT3b ikt 4k, 22 % L4 it
FEN(P>0.05),

R2 KHKE PBMCs DNMTs mRNA
FIRKFEHE (xxs )

205 n DNMT1 DNMT3a DNMT3b
I 10 1.65+1.17 1.56+0.64 1.53+0.38
TR 10 0.22+0.33° 0.63+0.14" 0.26+0.04""
MTX 10 2.68+0.44°" 1.82+0.68" 4.37 +£3.12%
GRET S 10 2.40+1.33% 2.78+0.97%% 2.09+2.01%

B
K= 10 2.50+1.11% 2.95+2.83% 2.34+1.54%2
ikl 10 2.10+1.03° 1.78+0.14%2 3.27 +2.99%
W SIEHALE, P <0.05," P <0.01; 58 8 4 145,
4P <0.05,24P <0.01

5
RA J& TH B2 BHIE” Y5 . 2578 i 4 1K )
I RS , T RA B B A 95 DR B O A B s 512 L 98
B BRI B . S8 R MR BH A | B R | B
PHOT (3R R 1A 25 K, B IR AR AR 28, B BT
L RE N B 0 A, A R SR I R, B B
TG 2R Z AL s SNARERELAILRR (A Bk BT, EOKR ANz

R BAUREULRERIKEE LR (mL, x£s )

20 5 n 0% 7K 14 % 21 K 28 K

Ew 10 1.17 +0.54 1.21+0.69 1.19+0.73 1.33 +£0.89 1.28 +0.76

T 10 4.35+0.75% 4.56 +0.94% 5.22 +1.13% 4.96 +0.36% 5.37 £0.93%

MTX 10 4.63 +0.33 4.11+1.39 3.86+0.99 "4 3.67 +0.85*4 3.48 +1.67 4

LREY i s 10 4.31£0.62 4.22 £0.67 4.01+0.94"4 3.58+0.95"4 3.36 +0.73 "4
i 10 4.56 +1.56 4.32+1.85 4.10 +0.74 4 3.62+0.45"4 3.41+0.79°4
1o 10 4.28+£0.72 4.28 £0.62 4.06 +0.58 "4 3.57 +0.55*4 3.40+1.25*4

F SAMBITHI(0 X) i, “P<0.05; SIEH 4 HE, 2P <0:01; SHEM4 4, 4P <0. 05
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AT AR, MLAT AN i 170 A8, PRI L , o 17 ME A
UL ST IR AR SR A AR R I
A ia v, SR AL B Ty, 5 v B RS XU PR 1k
I B R AR 2842 RGE 2%, JEh T 24 5 204 T T AR
i WA S AR, BT T I 1R 2 i A A R
PR VUG R TR AR, O B2 s FF S 2 T I
TR, FUITF AR I Il 4 1k, o 2. B
A WETR B (i R 0T B e T8, ORI 31 o 8 98, o o fof
2y, N RRIER I, EEOHh, BARE L% i
B A CER) AR AL THRL, (HFE T R A AR
PRI FHETTAIT RA®

DNA HI 54k 245 75 DNMTs L fE 1T, bA
S-RRAT H G R A A F AR 3, 7 CPG 1 IR
Y P i TR W B ) 5 55l - AN o 3R B 5 H 3
s I I A FE . DNA HY JEAL AR Py —Fh s
ZL1Y DNA FMA=PERRAE , & 7775 3 (R 36 15 3 B 4 56
B R Yo R R E AR R BT DNA H
SRS AT DA WA F Z2 3 R 30k, A0 4% — 28 5 B 4
TR F R A SN, 80T 40 3 B B 1
KA TS A B SRR A o R

DNA H %Akl DNMTs fifb5¢ B , X 26 i 4 7 T
ARGk E AR SER BT 4t . DNA H JEfL 4%
Wiy 3 #f. DNMT1.DNMT3a/b,. DNMT3L, DN-
MTI 45 AL A3 il , B 2 7 A1 M A 22 53 4 B
B L 3 AL IR 25 15 45 7 B b & % /E A5 DN-
MT3a/b J& & 3 H JL L il (de novo methyltrans-
ferases) , X} FRAUERARAT H ZL ALY DNA 4T,
oL Y R 3 Ak FE DS E IR & B A Ak ke S EE A
B H B DNMT3L fyZhfiE M AN TE 22 .

HeRE R LB, RA AL FI 4] DNA HIEfbK
TR . RA BETFEIEN 40 DNA J iz K H
Ak, Jt H A T TR 2T 4E 40 it (rheumatoid arthritis
synovial fibroblasts, RASFs) [N i DNA & K # fi
#IGPF(LINE-1) 3T & & GC i CpG )74k
AR R VE IS, S B B S R S 3k, AT
25 RA &5 BN R RAE. AW 4E RFEW,
Hh 2445 700 2 KBRS S i G R A A TR 2 B I U 4
8 2GR AL IR T X CIA R EEAIGIFER

FHN B 5T 45 R & B, CIA K il PBMCs DN-
MT1 .DNMT3a . DNMT3b ik /K- B 8 FEAI%, $2 R~ 18
CIA Kl PBMCs H,DNA HI AL K A, M 1 fif
T 2 S oI R PR IA R, 25 RA BRIA

dE. FAh, e E b2 & 50 52 & MTX 4 CIA ]
PBMCs DNMT1 .DNMT3a,DNMT3b kKK |
P N IR P RE AL R CIA K BUIRE IR 1)
DNMT1 . DNMT3a.DNMT3b, % & DNA H 3t {1k 7k
S U Ui A M AN I PR T 0 A T R TR YT CIA E
M. T2 7441 DNMT1 .DNMT3a .DNMT3b %k
TS PR IRALEEE 7 EJH DNMTs TG4kt
AT ok #8595 7 AT i CIA K PBMCs
DNMTs FRik/K V-, $2& 7 rb 24 Tt Ak sl 55 07 ] G 4o 34
47 DNMTs 1520 DNA B 3L /K 3k 13697 CIA 1E
H AT fig & HyG97 CIA /E R PLI Z —. DNA H %
32 Z R IR Z 8, s RNA 48 5% DNA |
T BB w5 i — AR
5 % X W
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