- 1368 - hERIEAFEZ4  Chinese Journal of Pathophysiology 2007,23(7) ;1368 — 1372

[XEHS] 1000 -4718(2007)07 - 1368 — 05

AL 5 X B A B A S T
R ( Tr) %08 KO 2 0

R, WRE, BN, & B, A K, T @&, §HR
('R RN — BB A, WIR KU 410008 ; ERG KA CH B — BB B kA,
PHABMMAE P OBEREALEE, &K M 510632)

(# ZE] B#H: 2 MAESHE(OMT)Xt/ESME M yE 4 T 48/ (Tr 20H0) %o X KX T EEH A(Con
A) RIBE/NRMESS T GRS, Rt OMT 377 ACD KRR ¥ LM . ik Bz DNFB i & B/ R
ACD #52Y, B 5t (ip) ARSI OMT \PBS S (LAl B #A (HCT) . ZESLHRAES 1 d.7 d.14 d.21 d.28 d /pREH
kR, BZFAHT - CD3 L - CD4 Y1 - CD25 BT RBEIOEARIC, FAMMEAK N A4 CD4” CD25 " T ZAff %L
B, MIAREIIEK LB LB (CFDA - SE) Je 8, JisX 41 ARSI OMT X/ K4S T i i m. &R .
500,125 131 mg/L OMT Xi/MtR EB45 T 40 a3t 58 S50 ARt 4 ], T 16 .8 4.2 mg/L OMT W]/ N BRI EL 45
T 4 fIE5E , (R BB R A . RIS OMT RERA B4R/ AME L+ CD4~ CD25 " T #f s ¥k, 5 HCT
41 \PBS A LB (P <0.01) o £&if: OMT X/ LSS T 40 M 0458 2 XU /i 5 B R v 5 OMIT BEBA B4R =5/ 4T
JE i CD4 ™ CD25 T 4R %R ; #&73 : OMT 2 — 7 X[ S BE v 1557 o

[X@iA] =S8 THELHM

[FES%S] R363 [ XEFRIRES] A

Effects of oxymatrine on lymphocyte proliferation and the quantity of
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[ABSTRACT] AIM: To analyze the effects of oxymatrine (OMT) on the quantity of murine regulatory T cells ( Tr
cells) in the peripheral blood and mouse lymphocyte proliferation stimulated by Con A, and to probe into the immunological
mechanism that OMT treats allergic contact dermatitis (ACD). METHODS: An ACD mouse model stimulated by dini-
trofluorobenzene ( DNFB) was established. Different dosages of OMT, PBS and hydrocortisone (HCT) were intraperitone-
ally injected (IP) into the mice. Blood samples were collected at 1 d, 7 d, 14 d, 21 d and 28 d, then the T cells were
isolated and marked with anti — CD3, anti — CD4, anti — CD25 three — colored immune fluorescence antibody to detect the
quantity of CD4* CD25 " T cells with flow cytometry. The fluorescence intensity changes of lymphocytes which were isolated
from mouse’s lymph node and co — stimulated by polyclonal stimulator Con A and OMT were examined by carboxyfluorescein
diacetate succinimidyl ester (CFDA — SE) staining and flow cytometry. RESULTS: OMT at concentrations of 500, 125
and 31 mg/L had the ability to restrain the proliferation of lymphocytes from lymph node in a dose dependent manner. How-
ever, OMT at concentrations of 16, 8, 4 and 2 mg/L promoted the proliferation of T lymphocytes from lymph node, but was
not obviously dependent on its concentration. Intraperitoneal injection of OMT increased the numbers of CD4 * CD25 * T cell
in peripheral blood obviously (P <0.01). CONCLUSION: The effects of OMT on the proliferation of T lymphocytes from
mouse’s lymph node cells are observed, OMT also increases the CD4 * CD25 * T cells in the peripheral blood, implying that
OMT is a kind of immunoregulator with dual effects.
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FAH S8 (oxymatrine, OMT) X ZHE R, &
M2 S R FE AR, PFREY: OMT
XF /NGB T 40 B B 4 M 434k 3 % R0 4 B R 199
PAERRERRETER, T EME [ - VEZES
FRE o OMT X403 RETHE W (9 SCRIE AR £, %4
WM T MM R E RAE . RETNERL
P8k Z, B2 ( carboxyfluorescein diacetate, succinimidyl es-
ter, CFDA - SE) J& —Fh Ju 4l jf 25 14 2 B iy 2t
B, ATETE A rh AR E A TE 2 JA LA B R R 4
¥ msl Ry, Bk, FIRERHEA
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OMT Xf/)N R A E R R, RilERELH OMT 4
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1 #8

1.1 %34 SPF %% BALB/c /MR 48 H, MM,
8 —10 J& (20 £2) g, AT RIS LA Tr 40
B;SPF 2% BALB/c /NFR. 20 2, BERER2E,8 - 10 JF
I IRE (20 £2) g, AT 4500k 2 4 M B L B3
V¥ ET RAE BRI L.

1.2 M E Megafuge 1.0R BUERE.LHL, EE
Herculeus /A &4 7= ; FACScalibur JR=N40 M4, £ HE
BectonDickin 2 & 477,

1.3 #HRARAN HSRESFSHR(ESHR), M5
20040701 , 2= JH RAFF A W) A 11 25 PR 7] A 75
DNFB /i H Z< 4 7=, t-5: 20040301 ; ##% 7i (olive
oil) #t 5-: F20030725, L ¥#gfb 2% T 4 7= ; WA
(acetone) , #t5:030980, REHIfb2=HM—); Vy-
brant™CFDA - SE Cell Tracer Kit (¢ - 1288) , 14 B
Molecular Probes /A H], Con A, RPMI — 1640 Ji§ 4 Ifi.
H.L-BA&aEBK.B - —HELEFEYWE Sigma
A) o FACSCalibur 740 f31Y & Becton Dikison 2 F]
7= 5 srat — anti — mouse CD3 — PE . rat — anti — mouse
CD4 — ¢y — chrome, rat — anti — mouse CD25 — FITC 4§
g5 BD Pharmingen /3 H] ., 25 5% F R FLL 40 U 344
WAL ERCE .

2 FE

2.1 # s DNFB ) A EAR B EHEBERX
(ACD)##  BALB/c /N T SE 50 T iR 24 R AR AR 2
£, HHZ4 3 cm x1 ecm, 7EEFIPHLE 0. 5% K DN-
FB(DNFB 7E llm A & A 4 1 /9 P9 BR AR vl 1 )
30 wL B 1 K, BEUESE 7 d TNRAEE JEW
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% 0. 2% DNFB 33125 uL ik ACD, B GRS &
i) AOO i (acetone: olive oil =4: 1) fE N XT IR, F
F21 d HEBERS®E 1R, 28 dHELHBL
ACDM |

2.2 #£%F%x ¥ 48 H BALB/c /NRBEVLI R 6
4, Bj PBS 41 (iZ%4l/NEARK ip 20 mL/kg PBS) ,OMT
0 44 .OMT 1 41 .OMT 2 4 ,OMT 3 4 (4 /MR35
X ip E S 50.25.50 F1 100 mg/kg) LA F HCT
H(BX ip EACTTHIM 25 me/kg) , 4525 28 d,

2.3 HEmEBRGH &R CFDA-SE & %
BALB/c /NRWTBELLFE , TR 73 B SR ES BB T
JEBEER R B SR R EW B4, SR, T
200 HJe e M5 PBS i 8. W AE 4u i, F ¥ PBS
B30 (300 x g,5 min) YEHAAM 2 K, &F T PBS,
CFDA - SE [ DMSO %% % 10 mmol/L HJfEF,
-20 C {17, I FHRT, BGE 2 A PBS #BA 2 wmol/L
TAEW, P R IR A o T B 2 40 B R v
FEHg 2 x 10 cells/L, fil A%:{4&FH CFDA - SE TAEW
(W1 pmol/L) , MBI FEZR M RERIRG
10 min, 4R 5 F§ PBS B5.0> (300 x g,5 min) PE& 40 2
K, =EFT& 100 mL/L FBS #] RPMI - 1640 58 255
FEW VR A MU N 2 x 107 cells/L,,

2.4 OMT stHemm¥un®a ¥ ERS
CFDA - SE 45 ic i ik B2 40 B 45 70 T 24 FLAHAEIE 57
R, A ik B 2 {6 BR2H (control ) ,Con A, Con A +
OMT 500 mg/L, Con A + OMT 125 mg/L,Con A +
OMT 31 mg/L.Con A + OMT 16 mg/L.Con A + OMT
8 mg/L..Con A + OMT 4 mg/L,Con A + OMT 2 mg/L
G, ER 1 mL/well, £WER 3 MR, EiR&
254 Con A KRN 10 mg/L, 7E 37 C 5%
CO, M T HESR, 5557 48 h A1 72 h Al & X 40 /9
CFSE #%5# BE (FLL)

2.5 JEIAL CDA*CD25S T#HM 21d.7 d,
14 d.21 d 7156 28 d /NREFRBKCR ML, 2 2 /N BRI
40 pL, FRMPUEE, BAHKIM 8 2, HEHAMA anti
-CD3 -PE 2 uL(¥JEH 0.2 g/L) ,anti - CD4 - cy
— chromel.5 pL (¥ E 4 0.2 g/L) ,anti — CD25 -
FITC 1 wL(¥ERO0.5 ¢/L)IRS) S5 #4215 min,
SRIGIMA 37 C L MIZRIK 2 mL,37 C K
BEYFLLHML S min, B0 (300 x g,5 min) , K EE
W, 0n 3 mL PBS BL.LYER 2 K, 400 pL PBS B iF
A, Tt A A

2.6 #He@mIGHESH 2EBEIEL FACSCalibur
TR AR . FERTHLSS (forward scatter, FSC) I
ML (side scatter, SSC) — 4E R & b & H 4k 2 40
FIDX RT 2330 %4250 O 4 AE FL1 53 BE AT
BERE MK 10 000 4~ 40 M, BT 45 %4 A CELL
Quest #5347,
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Rl , HorAr FITC %58 1(FLL) \PE 9% 2(FL2) ,
Cy - chrome 5%t 3(FL3) . &/MFE A 10 000
MR, BdEFRR THRUSE S, LA CD3 ' T 4
CD4 " CD25* FikfE M. 8 B A I P4 A 43
AT, B AR $E [F 255 (isotype) IgG2, - FITC &
IgG1, - PE 5§, IgG1, - Cy — chrome J€ 1)E4F 71452
3R U e TR BEAR T , LARA RE XUBH 1 L BH M B B
FRPEX S, $RA5%ERH CELLQuest 2K {43170 -
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(E2B) L FRIEED A IS FE B . Con A +
OMT &HIBH+, FHHIE4E) OMT 500 mg/L 4 (&
2B) HJEARIE B2 5 T Con A 40, & FARIEH) B 2%
F Con A 41 ;H5IE 4 RP OMT 125 mg/L(E 2 C)J&
RIETREZEE T Con A 4, TR EZE/LT Con A
4 A E41ED OMT 31 mg/L 41 (B 2D) 5 Con A 4
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Fig 1 Fluorescence intensity of lymphocytes in each group after culture of 48 h.
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Fig 2 Fluorescence intensity of lymphocytes in each group after culture of 72 h.
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JEE(E 4 E) R ILHMIIEFE, Con A 2H (& 4A)
HIEANFRIERIH IS FE B . Con A + OMT £
FIEAH,OMT 16 mg/L 2 (& 4 A) Fr R B Z 1K
F Con A 4, £ FIRIGEH BEET Con A 4;7E OMT
8 mg/L 7l OMT 4 mg/L (& 4B.C) JFfX&7R B &K%
T ConAZfl, g B & & T ConAZ ; 7EOMT 2 mg/L

e, SuRARBEEREE, BRT2h)E, K4
B9 IE5E BEAE KT 48 h B 1R S EE A — 2, X R AT

A

1B

(K4 D)5 Con A 4H ELEE &R 41 M 38 5 W4 {E TG &5
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& ] g; S
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S~ © o] O 2 of=2
o o
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Fig3 Fluorescence intensity of lymphocytes in each group after
culture of 48 h.

3 548 h SEREMEHA CFSE X3 E (FL1)

2 OMT x/MNRSMNE I CD4 * CD25* T £H B B9 240
OMT %4 3] B 41 1 PBS 41 /) Bl 4F & 1f. CD4*
CD25 " T 4 jfi 5 CD4 " T 4Hfa iy LL Bl 7ESE 7 d FF 4R b
T+, 2058 14 d B H =g, LG B8 TR PBS T
T IR AR K, AR 7E IE ¥ Y5 ; 1 HCT
H/NESMNEIL CD4* CD25* T 4 jitd 5 CD4* T 4
LLBITESE 7 d T RERIRARR , AR 4ERFFE 5% /25

Fig 4 Fluorescence intensity of lymphocytes in each group after
culture of 72 h.
B4 #5772 h BREAKRBHAREA CFSE R¥3EE (FL1)

(E5), OMT 0.1.2.3 &35l &4 LA & HCT 415 PBS
HEUBEREZR(P<0.01),1M OMT 0 45 PBS
HELBIAE BEZS (P <0.05) ,HCT 415 OMT £
FEH K PBS AL FINA BEEZR (P <0.01),
i 1 7] L OMT &5 B 40 4P 1. CD4* CD25* T 4
i CD4 T 4L (¥ Lu. 451 B 755 , 17 PBS 4 44 4E
IE % G B, HCT4H 4h A 1. CD4* CD25 " T40 i 5

#1 OMT 3/NESMEIM CD4* CD25* T iy CD4* T LE =

Tab 1 Ratio of CD4*CD25 T to CD4 " T cells in peripheral blood of mouse (G. % 5. n=8)

Group Dosage ( mg/kg) d1 d7 d14 d21 d 28
PBS 0 5.87 +0.73* 6.91 +0. 60" 9.02 +0.52* 8.26 +0.95* 6.84 £0.55*
HCT 25 6.03 +0.87" 4.33+0.61° 5.09 +0.32° 5.05+0.87" 5.11+0.35°
OMT 0 50 6.15 +0.59 9.77 £0. 14 12.43 £0.62 12.74 £0.48 11.89 £0.30
OMT 1 25 5.96 +0.92 9.50 +0.38 14.83 +0.75 14.46 £0.57 11.97 +0.47
OMT 2 50 5.97 £0.85 12.15 £0.37 15.52 £1.87 15.41 £0.80 12.38 +0.88
OMT 3 100 5.99 +0.79 12.26 +0.57 22.56 £0.62 22.08 +1.67 15.71 +0.91

*P <0.01 vs HCT, OMT 0, OMT 1, OMT 2 and OMT 3 groups, respectively; *P <0.01 »s PBS, OMT 0, OMT 1, OMT 2 and

OMT 3 groups, respectively.



- 1372 -

30

20

Percentage of CD4'CD25'T cells (%)

1 7 14 21 28
Time (d)

Fig.5 Variety trend of mice’s CD4 * CD25 * T cells in each group
along with time.
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2 B g 3B DB B R R S,
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B Sy p D RN (ZRD G 8o 1 iy N B |
IL -2 %i/MR LAK 208 s 4R B A1 P R SR ™
PUATE BB /N U I B 4R i 25 LPS I3
He REIRFER T o (TNF - o) 2 B R UL I &
JERLH 4NN IL — 1. IL -6 1 TNF — o 7K 3641180
BrFE & B, OMT BA 3214 DNFB % % K/
HH# ACD fER, X ] fE-5 OMT R&AIK/ MR &R IL -1,
IL -6 Il TNF — o /K FH MK, AHFSE & 31 -
500 mg/L OMT X/ SR ER 45 T 4 o 438 58 52 30 B AR
YRR, TSR (2 - 31 mg/L) AT {2t/ B B 45
T ZfEig5E, BomH s @ e S5 AR A X,
B ESEEFRIE (75 mg/kg) OMT /] B ZE ]/ B
N W A0 B 7 v T R, TR U B B G R
(100 mg/kg) EHIE (S mg/kg) ¥TEEHLM, B
HAeuRBERSAgGgaa X", A% OMT X
P T WM BTR BRI E LIRS, ALRE
EFEE OMT X /NERAAR P CD4* CD25* T 4RAEEP Tr 28
HOBR IR T T S IEL, S5 R R, OMT f
B 8532 5 /N AN JE I CD4* CD25* T 41 fR B &, T
CD4 " CD25 " T Zu B B & b Tt i) g B A et [a] 5 o4t R
SR BEFIN ] B UIARSE, RATHRBIR AR ES A
ZHRIRHE R, LI/ RS R B 2 1R H 8,
BITEZ AR BT E P (0 - 375 mg/kg) HiRIRIE 55
BEIFARS, I OMT K& VE R 5 HA S AT ek
PORAEN RIS, 5 H TR CD4* CD25* T 4ifid
B BIAE, SLirh R I, 225 — B ] 5 , OMT 47}
1R R VE S, T PBS 4/ HCT 4G/, 1
MEZH /e FITT B REsT Tr df4iss . =T OMT 3k

fHAREFHE/NRAMNE L CD4 * CD25* T 41 i gk & A F
FRMIRAGTT , AT FTARA B 6 5E T 25 s
PATFIBET S CD4 " CD25 " T 4/~ L, HEM OMT
B A S BB 2 T 0 CD4* T 75 i it A
JERRE K Tr 4Hj5= 4. 4k, BT OMT fEiES
CD4* T #fs4L, 7=4E IL -2 . TGF — B.IL-10 M
BT, dfR i CD4" T 40 fL i CD4 " CD25 " Tr £
Fflo T, DNFB fF g —Fhb 4 R AT S LA B A iR
FRAIE A ST R 2TUR, YR R4
FEINRER f T 20034 5T CD4 ' T 4 3E
Jif, CD4 " CD25 " T 4" , i —4k Fi 4% OMT Fr i
A, 33t 2 7] ) B B 4 (OMIT 2 4H) FdE B4
(OMT 0 #) ] CD4* CD25" [ CD4 " T A LL Bl A
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