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R ¥ 1 XERK Carrageenin,Car) K B LR 5 8 h, B BB 5 h v P ¥E B 40 B 0% B 45 0K X
(Neu-[Ca JDF &, 4 1 40 M 45 38 & 151 (Neu-CaMA) ¥ 38 ; 8} Bh © B (Tetrandrine, Tet) (10~80 mg -
kg DFH AR 30 min MEKF 4 h BAEHMETHERSAEMERSEAR . EAS BN O ALY
¥, [6] AT EERE R Neu-[Ca®" Ji #1 Neu-CaMA ; T4k 4}, Ca*™ (32 pmol » L™ EEARE 2 E B X3 Tet (20~160
pmol + L™ &l Neu-CaMA B1EH ., 125 . Tet RERFHIREMR, HNE S5 Ca™ -CaM REH X,
Tet M| Neu-CaMA 7] 5 H &K Neu-[Ca® Ji HxX.

SR BEREA/ZGYIT A U AR TR TR A 6 SRR BB SR

fBEFES RS61.1

197 © 9 (Tetrandrine,, Tet ) Xt B 5 vl [ ZE figr
VERER TR ELRERERHEAMBER S H
X 3B R AE BRI, LA R B R AR VLR R
¥, EEFCIOREENMBEE EEANEES
SHBHER CaMYKIFEE KL, Ca' -CaM RFKLER
ERERBRVTHEACIEANER, ZTRHAMAX
K % (Carrageenin . Car ) 3K BR i 5 R A A, X025 g i
RIERE 8 h, MREEERE EABEHE. Q45
{7 1 30 AP 4 B 3 P 20 R 4 MR B (New-[Ca®™ 01D
F1 o 5 0 M 45 38 3K 7E M (Neu- CaMAD 284, L B
Tet X E T8 %W ; [ B, R B K S E K BF 5% Ca’
CaM Xt Tet & i Neu-CaMA WI{ER .. BEIT Tet ¥y
PUR (E FIALIE 42 (0 IR I .

1 #MH5%HE

1.1 A%
111 Shipsr AR RIS & R E R Wistar KR 60 2, &
B 186127 g, HEHLST M A FEER /K (NS) Xt B4R . Car B e 3 20
F1 Tet 10,20,40,80 mg - kg "4 20 (FH 10 H), Car &
A Tet FAXBAH| T ZRBEERBRE A REEMEN
0.5% Car 2ml-kg ' .NSHBHAFEANFEZFRNS,. KK
FHARET 30 min FAMKSS 4 h, T HHABEAZLHEAKK
VIAB R B4 Tet (I sUE BB AKEH), B2 A E2H 10 ml
s kg " BT B Tet) ;NS Xf B8 2H #1 Car B4 X B8 20 [/ #

« EREABEESEHMHE . No. 38970906
o BRBERFRMTFERGWE. EEE 050082

SRR BEEA TERR SUFHEEK.
1.1.2 MEHEWEEF B & HKBRSH T 8B E N4 NS
B Car J§ 8 h, SR ALZE, M E U TR - OB LW E - H
BRE. OB ER P HARTEMS AR E A E.QB N
BHFEHEEE Folin-BHidH k. OQBEMWPETHOAR
(New) W35 B B Neu-[Ca®" Ji U E  E B L IR FHI T ES
BIH 4 SX10° « L' Neu B (Neu L#] >95%, iE 40 IR >
90% ), H# Cobbold £y 3£ M € Neu-[Ca** Ji, @Neu-Ca-
MA fE :[{] E %14 Neu B3, ¥ PDE LM E HiEH#.
1.2 4kohRE

Bl EsE#% 5X10° » L' Neu B, H# KA HE®R1E
B .%ECaM, fl Folin-ByiFMEREATE. LR AR Neu
B8+ Tet (0,20, 40,80,160 pmol + L1+ CaCl,(0,8,16,32
pmol « L™ +CaM (0.4.8,16 mg protein-L "), & HH Neu
B ml AR ZHART, LA Ca® HAR A BRI,
37 C KB ERF30 min JT JIEHEDE CaMA.
1.3 %itgFaw

TRNIERAMIUSETER R EZS0 . 4RA T s KR,

2 &

2.1 EXEShMBREALRF. ZaF LT . g
B B & Tet 2 e 4165 Hoh
Car LG8 h, MEREHNBHEE EABLER.0H
B i i B3 8 NS Af BB LA UR B 38 £, Tet (10~80 mg-kg ™'Y H
BRELERBIFNEE, M ERAAZEARB L HMGIER, X
BRTEARMERME A, WX M L S0P 4 AU S
BREXE, L&KL,
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Tab 1 The amount, protein content, neutrophil count of the pleural exudate at 8 h after induction of pleurtis by Car and the
effects of Tet on these parameters
Dose Amount of Protein content Neurtrophil count

Grovp (mg-kg™')  exudate (ml:rat™") (mg-rat™!) (g'L™H (107 +rat™1) (10°-L-YH
NS 0.21£0.09 8.1+2.8 1.6%£0.4 1. 43+0. 36 0.29+0.07
Car 2.740.8%* 2361567 89+19*+ 11.541.9%* 61+8%*
Car+Tet 10 2.440.8 213£56 86t 16 10.8%1.6 45+8°

20 2.0£0.7° %" 173+49° " ** 85+ 14 6.8+1.4°°% 367" *

40 1.940.8°" 157+66"" 81+11" 5.4%1.6° "% 3048 **®

80 1.9£0.7°° 154+£46"° 83+ 14° 4.8+1.3" %% 2544 %%

n=10. ++ P <0.01 ws NS control; * P <C0.05, * = P <C0.01 wvs Car control; # P <C0.05, # # P <{0.01 wvs less

and nearest dose-Tet group.

2.2 K XESh MBS E® T Neu-[Ca® Ji A Tet
&9 15 Al
Car & /58 h, % H B Neu-[Ca®" Ji B NS X HAFA T
£92. 5%, Tet 10.20.40.80 mg kg '4r B {F Neu-[Ca*" ]i &
Car WA 3 BRZH PR 2. 696,23. 9%, 25. 8% ,36. 6% {2 Tet 80
mg kg™ "I BESE Neu-[Ca®* Ji BEE NS Xt AKFE, W#E2,
2.3 B X B8 hMBEREE T Neu-CaMA & Tet
45 15 A
Car 3 # /58 h,Neu-CaMA ¥ NS X F A F- B 29 248 s Tet
BE B PRI ] Neu-CaMA (LK 2),

%2 Car A E8hiBE AP Neu-[Ca* Ji $1-CaMA B
Tet f3fFA(T £ 5>

Tab 2 Neu-[Ca’"Ji and -CaMA in the pleural exudate at

8 h after induction of pleuritis by Car and the ef-

fects of Tet on these parameters

Group Dose Neu-[Ca?~Ji Net.JACaMA
(mg-kg™ ") (nmol-L~1) (hydrolysis of cGMP %)

NS — 229+ 48 39+ 8
Car - 565116377 78+ 777
Car+Tet 10 550+141 82+11

20 430+114° % 67+ 8* %%

40 419+136° 504 74

80 358+162"° 42+ 6°**

n =10. +-+ P <<0.01 ws NS control; = P <{0.05,
* » P <0.01 wvs Car control; # P <C0.05, ## P <C

0.01 wvs less and nearest dose-Tet group.

2.4 fapp sl Ca’™ 2 Tet #p 4] Neu-CaMA &1 % o
£ Ao E T »Neu B FHIA Ca?™ ,Neu-CaMA KA

B S Ca®™ ¥ F 18 DN T 32 58 . Tet 5 Neu B # H 30 min, Xt
Neu-CaMA 7 8 B il 1E A , 20~ 80 pmol -L ™' FE B P, B
BKHIX A FMK Tet (R EHIE AT BIE3R . Tet X
ERZMMS Ca> BB, AT M S Ca’™ BRI I, Tet B4 310
] VE FIBRES » X4 4R 41 Ca®™ 32 pmol-L "B, Tet 40,80 pmol
Ly IM ) 7E B B EIY , Tet 160 pmol +L ™' 3¢ Neu-CaMA #
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Fig 1 Effects of extracellular Ca’~ on inhibition action
of Tet on Neu-CaMA.

n=5 -+ P <0.05, ++ P <C0.01 vs Ca®” 0
pmol + L™Y; * P < 0. 05, = » P <0.01
vs Tet 0 pg+L™'; # P <C0.05 wvs the less and

nearest dose-Tet group.

2.5 fwfs sl CaM 3t Tet ¢ 4] Neu-CaMA &4 ¥

KR B CaM 5 Neu BH 4 Neu-CaMA TH B &
Wi, Tet 20~80 umol-L™'4 Neu B H 30 min, 27 B &K #H
HIM & Neu-CaMA, A F[F & CaM X Tet M| Neu-CaMA
FoRA B, WE2.



i 3iA T4, % b M TRERE AR BAERY R 159

X 100

o,

=

&3 80

=

T 60

[}

s

E, 40

3

£ 2 —~0—-CaM Oug/ml-@— CaM 4pg/ml s
g — %~ CaM 8ug /m|-a=— CaM 16ug/ml
S 0

0 12.5 25 50 100

et (ug/ml)

Bz 4HEsh CaM it Tet #P4l Neu-CaMA BIRZUG(n =5)
Fig 2 Effects of extracellular CaM on inhibition action
of Tet on Neu-CaMA.
n =5 -+ P <{0.05 vs CaM 0 mg protein-L™';
* P <0.05, » » P <{0.01 wvs Tet O pmol-
L™"; # P <0.05 wvs the less and nearest dose-

Tet group.
3 it

3.1 XKaitgmmpp Ca’ -CaM A %45 F 4L
ASLIOGIE S R FERT . B M AE Ca*~-CaM R G5 H I
B B 89 24k :Neu-[Ca’ Ji B F F 5, Neu-CaMA B E
BB Neu-[Ca" Ji WA B ATREEER B THREA T
FIE RS Sh Ca® 3E it 40 A RS B Y Ca’ 5@ it
NGB P L0 P A RR TR Ca®” FAS R 52 ThRER T
FrEL™ .Neu-CaM RY 3 38 I 7] A = FE 5 Neu-[Ca’™ i
Ft A %, Bt Ca®~ i, CaM & A 15 H. 24 R % 5] #2
[Ca? i M (107 "—>10"° mol - L ')E},CaM 5 Ca®~
S5 ERAEEEY Cat -CaM ESY BEESHRA
Big A A W3 B R IR A O TR O 4 B L A T4 2 A R Y
SR A AR L LYy A
3.2 Tet ¥ X MFRAMA KL 5 X b Ca’ -CaM & 4 1Y
Tet {4 P9 F 25 B8 S5 1o o 20 A LS W2 Br B0 M6 R
FIREELWE EQSEEMAAMKF L BRT
B RER . 8 TRER ARMEARNBEE
B2 L5 O At o A Y R T T AL A O M A B A
HAERHEE S Ca* -CaM R ZH Y FHIH  FAN
ME T Tet zf Ca? -CaM Z G5 H9 15 IE 32 : Tet fiEH
T BEAR GRS & B Neu-[Ca® Ji. 8] B #] Neu-CaMA.,
Tet PEAIE Neu-[Ca® Ji b 5 HPH KT Neu 1 45 i P 5
3 I B R LB RO A LR = BB E
Y-S, 3 AT RE 5 M Neu R BR IR 4L B, {3

cAMP BB B F X B T Tet 5 Neuw WM HE
B AT B Neu-CaMA, I Ca®™ A XF 4L Tet M1
Neu-CaMA #J{EH, (HEII AR F & CaM % Tet M
Neu-CaMA #{E 1 JC 8 . % Wi . &0k 9, Tet B (X
Neu-CaMA FHAEHEHEER T CaM FrEL M5 HE
M Neu-[Ca®™ Ji 3%,

Tet &K Neu-[Ca’ Ji f1 M #| Neu-CaMA BRI &
BLEFBIRIT Ca’ AR, o0 H 4 A e E .
K5 T B 7 et 3 B v B R BE Y R R R LB P K AR MR Y
W45 % = B R F Ca’™-CaM W B, 40 8% i B8
A, 5-HEEEE . B B S IEH R, YR E. 8=
& ML/ RIE AL H 1 55 2 FRAE A A 7 A BUD T
1 M0 5 35 PR PR, B 40 M b Bh sl 55 , it — 2 5 1R
RIEBHAE . EABEE. QARG EE D .

ASEES 4F KA, RIEAT, Neu-[Ca™ Ji FH &
Neu-CaMA ¥ 28, Tet 7] Bk Neu-[Ca® Ji 330 #l
Neu-CaMA, XA & Tet FIRIEFAMEBENEZ —.
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Studies of prophylactic and therapeutic effects of tetrandrine on experi-

mental pleuritis in rats*

He Huamei, Li Xinfang, Zhang Min (Department of Pharmacclogy, Third Military Medical College, Chongqing, 630038)

Abstract There was an increase of cytosolic free calcium concentration [Neu-Ca*™ ]i and calmodulin ac-

tivity (Neu-CaMA) of the neutrophils in the pleural exudate at 8 h after carrageenin-induced pleuritis in rats.

When tetrandrine(Tet) was intragastrically administered in the dosages of 10, 20, 40 and 80 mg+kg™ ' to rats

at 30 min prior to and 4 h after the infliction of pleuritis, the amount, protein content and neutrophil count of

the pleural exudate could significantly reduced, [Neu-Ca’™ Ji was decreased and Neu-CaMA inhibited. In ad-

dition, it was found that calcium was able to reverse the inhibition of tetrandrine on Neu-CaMA in wvitro.

On the basis of these findings, it is believed that the excellent anti-inflammatory effect of Tet may be related

to its antagonism to calcium-calmondulin system and the inhibition of Tet on Neu-CaMA is dependent upon

the decrease of [Neu-Ca®**Ji level.

Key words pleurisy/DT; tetrandrine; carrageenan; inflammation; neutrophils; calcium; calmodulin;

tetrandrine °
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