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B E B9 R BRI B (PPTA) 3T K & A= Beagle X 09 & FHR &, AR KL B2 F ML L oM. Fik. s SDX
R A igheiv s, B k7% 4 50 mg/kg, 15 4~6 h, % 48 3k, %718 4 150 mg/kg, 4 25 /5 % 4 14 dWLIKPPTA 225 40 (n=140)
FaZZ F AR (n=20) K R MR R BARRE% . * Beagle X K ivgtt PPTA 5 X %25 /] ¥ 200 mg/kg, 24 )& 3% 4 14 d W25 PP-
TA %25 40 (n=4) Fo 25 1 3+ BB 28 (n=3 ) Beagle K 89 — X £ 2 A5 4T AR T ARIR O B AGAF R o b BT SR IRAT Fo i 22 5
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FEAR I RIS M RS AR R 0 1 IR . 4598 K Rig A= iv 4 T PPTA % F 45 5t % (LDs ) 1834 X T 150 mg/kg; Beagle X 4k
ivgtt # F PPTA 200 mg/kg & -F 5 RS =, 425 )5 AT 3B JLAG 75 ARAE 4 32 26 09 A 8 B, JB Ik 1B ofn 55 ST b 2 3225 £ R R
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Experimental Study on Acute Toxicity of Piperphentonamine Hydrochloride in Rats and Beagle Dogs

LI Jian', LI Rubing', ZHANG Qiang', CHEN Xin', YIN Yan', ZHU Jinhui*, FAN Honghao’, DENG Lejun’, FU
Yanlin®, LI Weida'(1.Dept. of Pharmacy, Guangzhou General Hospital of Guangzhou Military Command, Guang-
zhou 510010, China;Z2.Southern Medical University, Guangzhou 510515, China;3.Guangzhou Zongwei Biotech-
nology Company Limited, Guangzhou 510663, China;4.College of TCM, Guangdong Pharmaceutical Universi-
ty, Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To investigate acute toxicity of piperphentonamine hydrochloride (PPTA) in rats and Beagle dogs,
and to calculate maximum dosage and evaluate its safety. METHODS: SD rats were given relevant medicine via ig or iv, at a sin-
gle dose of 50 mg/kg, every 4-6 h, for consecutive 3 times, 150 mg/kg in total; after 14 d treatment, the toxicity reaction and
body weight of rats were observed in PPTA group (n=40) and solvent control group (n=20). Beagle dogs were given PPTA
ivgtt, at maximal single dose of 200 mg/kg; after 14 d of treatment, Beagle dogs of PPTA group (n=4) and solvent control group
(n=3) were observed in respects of general physiological index, body weight, body temperature, ECG index, blood pressure,
plasma electrolyte, urine, ophthalmology and pathological index, etc. RESULTS: There was no obvious abnormality in rats after
ig administration of PPTA. One-off action instability occurred after iv within minutes; no abnormality was found for 14 days; the
increase of body weight of rats in treatment groups was normal. Transient conjunctival congestion, nausea and vomiting, saliva-
tion, mild edema eyelids and rear limb weakness were observed in Beagle dogs during dosing; only one Beagle dog suffered from
hematuria caused by hemorrhage of bladder. 14 d after medication, there was no statistical significance in body weight and tempera-
ture of Beagle dogs between treatment groups and solvent control group (P>0.05). No abnormal changes due to drug toxicity reac-
tion were observed. CONCLUSIONS: LDs, values of PPTA in rats via ig and iv are over 150 mg/kg. Beagle dogs did not died at
the single dose of 200 mg/kg PPTA, ivgtt. The abnormal signs of animals may be the side effects of PPTA. The main toxic reaction
of PPTA may be hemorrhage of bladder and other.
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1.1 {4E8

AVL-9130 SN 53 Br X (Bt AVL BRI 7 X252 7] ) 56511
AL R (R R T R AR s EW 277 LT
MR CH AR T HEERAF]) o
1.2 R E&ESRA

PPTA (1 [E B 22 Bl 22 Be 25 W WT 9% BT 25 A2 22 5 i, it
45:2001801,2001803, 211 J3 : K+ 99.8% 5 KA 2451 FH 5%
AR RO TS IR 7R i, DL AR R Y pH % 3.0, i L ik
Ji 4 2.5 mg/ml; Beagle K25 24 I (14 B LMk 5 2.0 mg/ml; 31K
FHBRAD) 5 45 R 2 bl o
1.3 i

SD KK, 60 H, @ &4 M miatly 160~200 g, tff At %
VBB E SR S Y PO FR L A8 UE S O SCXK11-00-
0002. Beagle X,7 -, & {RJEH K 8~10 kg, Fff it 75 8 L5 B
& 2252 g0 Bl ) A B A AR IES i SCXK-(7E)-2002-001
RSP ARAS TR IATT B N AR IR . s s R IR
i, BRI 8:30—9:00 M ic 5% 1k, = iRIEHILE (23 +
5) C, W (B0+20)%, 12hIRIH, 12 h BB, BRIFERET
1K,

2 FHiEk
2.1 ¥ ERBEE"

KU Beagle K114 2t w4 S0 rp 359 15 2 24 24 AN 39 %o
M, E KR AR, B SD K60 1, @ & %2F, 4
LR 40 H AR IEAL K B 20 H o PPTA JRim vk &
4 2.5 mg/ml, pH 3.0 1) 5 % 8 & AR X I . 22541 K
43Tl ig Fliv PPTA, BRI 25 25 51 539l 50 mg/kg, [B] Ff 4~6
h, ELE 3 U VIS BN 25 T SR TA R . 7 Beagle K2
PESzue R BT BRFEHL R 240, s, o s 2id 4 B
STREZH 3 H ., 452520 — W Pk ivgtt PPTA 200 mg/kg, il 1 Wik A
100 ml/kg, JF 4 4 B 9 2.0 mg/ml; 15 5] % BB 41 25 F pH 3.0 1
5 %0 AR, T TR 100 ml/kg
2.2 I5hRWIZE"

KBREMEEMITR P WA 25 YK, LIRS 255 50Nt
N AR SR R R 0, ARG B R B 45 LR, TR
14 do PEANIC TR BURY B 1 S N T AE T8 0 5 o AR 44
T BT R B I AT . Beagle R A PEREIE SLI6 HOHT IR
o A S ) WLEE 10 5% Beagle R A9 — A= BRAE 5, 4h 2524 K
SN B B o TSI ) | I AP I8 1L 32 A7 5 L R i A= 4k
TEFR s A2 R AR 29I 55 T R 15 KR i IR 4 24
J BERMER 2 ¥k Beagle R G MR DIL AT R 763l Rk B .
IRRFNE RS A, AR A IO K VG 55
B IE ERHATIREHG A . RN % Beagle K (11 SN K
ST AB UL s RFE T8 3™ 5 5 M 5V Y Beagle R 1T R 4T
JURG:, Ko RS K B AR B 2 AR T B SR AT
2.3 HItFEFIE

21 0] FL A B R ST BEA (K 5 . P<<0.05 N 2E R A GiiT
3 #R
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Trah At Bk mish s, FaRAER— B B 45 25 50 i
Z W, 10 min JEPRIZIEH s ELEWEE 14 d R W HAD S8 R .
iv 45 5 4R BRSO I IR (B ZR 2541 @ PR A i i
FIX IR LR ZE S A GE A L (P<<0.05) o 2R 25 LRIV ) X
N2 S 9 1] 5 JC R BRAE T, SR 45 IS T A R SR A BB ]
KPR DL o LA 255 W], PPTA X R Bl BT i JC ] 2 52
M, AR 7 U 25 )5 A R RUA BRI E S R W& 1 R 2.
®1 PPTARGHARBERRERENELER (x£s,8)
Tab 1 Body weight results of rats after ig administration of
PPTA(X ts,g)

a3l Wil apaof
0d 2 44 7d 14d
HRMIRA & 5 1980641339 213.94£1591 24148%14.96 253.22%1547 301.78+22.59
Q5 1669671649 1704211498 18254+ 1540 18410+ 14.64 201.46+15.89
ik 510 19440%1051 209011156 235601397 2500311588 30059+ 18.67
Q10 164561497 167.65£14.72 1811911680 18278+ 17.40 203.36+21.56

#R2 PPTAZRIWVAHEZRAXRERENELR (x+s,¢)
Tab 2 Body weight results of rats after iv administration of
PPTA(x ts,g)

i . LR25JGTIR)
Y 24 44 7d 144
WAL 6 5 18670£677 200121255 2195641128 249.64+ 1178 289.98+8.14
5163121596 179181644 179961666  191.38£9.10  207.64113.98
10 17498+9.16 197.05+13.05 21058+ 13.68 237.88%14.07 256.10£15.72
10 171441697 189.2616.48" 19220+794" 20423+6.94" 217.35£9.18"
T SR B b, " P<<0.01
Note: vs. solvent control group , “P<<0.01
3.2 Beagle REIAMEEFM
321 —fRZE 4 H4Z5T 200 mg/kg PPTA 1Y Beagle K 74
TR AR ORI , For 2 OB ARk 1 ZE IR 72 1L SO K |
TLHE IR I R K I S B TE S B S M R s 3B R A
S HATE] Beagle KA IEH, JOALT-.
3.2.2 MR RBTEE SR M ZH Beagle KA iHE K GE
WA R E TR L (P>0.05) , K W] PPTA Xf Bea-
gle RAR TG B 5200, PI2H Beagle R (UARTR Y h7E IE 7
Y Z N, LA He g 22 S T Ge i 2 L (P>0.05) , T L3 3.
%4,
3 PPTA Zivgtt IR A /5 & 4H Beagle RIERE T W
TEER(X+Es,8)
Tab 3 Body weight change of Beagle dogs after single ivgtt
administration of PPTA(x s,g)

a4l

+O o> +O

A
) ] - Liszsioya| -
VRN e 3 02401 0440
EE| 4 02£02 03+0.]
F4 PPTA Zivgtt IR A5 & 4H Beagle RIKIR I E L R

(Xx+s5,C)
Tab 4 Body temperature of Beagle dogs after single ivgtt ad-
ministration of PPTA(x +s,C)

sz
S
i ! & & &
VAR 3 389+0.1 39.1£0.1 39.1£03
Bail 4 39.1402 389+0 389£03
3.2.3 LDHERAE  PiZH Beagle K45 25 HATR].Us i R i 5
BN, 452520 Beagle K 4545 A5 5 95 700 6] HE 4L A] He g 22 5

WG 222 L (P>0.05) , % B PPTA XF Beagle K ).0» 2R
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(HR) \PR[A]H QRS I FR A QT AW JCBH S 5 , T I35 5.
5 PPTA & ivgtt X 2575 5 & 4H Beagle K 10 FE B 7E 45
FR(xts)
Tab 5 ECG examination results of Beagle dogs after single
ivgtt administration of PPTA (¥ £ )
TR (R2505 h) 45

n HR,{/ min PR,s QRS,s QT,s
0 VRIRIRAL 3 151422 0.08£001 0062001  0.19+0.02
Hodl 4 164136 0081001 006001  0.18£0.01
05 WRWIREL 3 151412 0.0840 006£001  0.18£001
il 4 155242 00720 006001 018001
| WRRRA 3 1d6t14 008%0 006000 0.19£0.02
A 4 187£16 0.08£001 005001  0.18+0.01
4 WRIIBA 3 47£15 00820 0062001 0.19£0.02
il 4 1431 00720 00620 0182001
8 VAR 3 164£17 0082001 0062001 0.19+0.02
G 4 15416 00750 006+001  0.19£001

3.24 IMEAEPR W41 Beagle K 24 24 1] ifi R o 45 R
I 5 45 2541 Beagle K B4 IO b -5 15000 R4 8] U2 S 4
TG it L (P>0.05) , % H] PPTA X} Beagle K Ifil i JC W]
TR, PEILF 6.

6 PPTA & ivgtt X257 |5 % 2 Beagle X I JE I E 45 R

(x*s)
Tab 6 Blood pressure results of Beagle dogs after single
ivgtt administration of PPTA (x +s)

WEMEGAEL 45 n IR, kpa APIKIE kP
0 VAR R 3 185404 115409
| 4 190412 106£05
05 PRI R 3 182406 106418
Gl 4 185407 10604
I VARIRH IR 3 16910 102412
Gai 4 18510 96+07
4 VAR 3 182407 10804
G 4 175+09 100405
8 AR 3 18606 109407
| 4 179+16 105£05
% VARl 3 18311 10612
G 4 193406 104£10

3.2.5 MIKHFFRA  PZH Beagle K25 240 [1] 1f 2% v, f Jo
TE 25 L R | 45 25 2H Beagle R A HEL A ST MG S35 5 95 700 %) HR 2
0] Fb 45 22 R RS 1124 B L (P>0.05) , & W] PPTA X Beagle
KA I LA K P JE B e PR LR 7,

R 7 PPTA & ivgtt B )X 4575 J5 & H Beagle X Il 3% F8 fi# iR

ELER (¥ +s, mmol/L)
Tab 7 Plasma electrolyte results of Beagle dogs after single
ivgtt administration of PPTA (¥ = s, mmol/L)

WiEnE (25,0 An HET T AT

n

0 b 3 14343 43105 10142
L] 4 143£1 45104 10143

4 RN R 3 13842 45408 99+
w4 4 1363 40401 9 +4

8 R4 3 13742 47402 98+2
Pl 4 13346 42106 9747

% IR R 3 14243 46105 10043
R4 4 14541 49403 10142

3.2.6 IR 45245 2~15d,1 H Beagle R7EZ 24545 2
RAEIIMPR , L5 3 d ¥k th IR I, 2565 7 R IEH .
HiAih Beagle K344 £ B H I o

327 MREMGA  ERIXTIRALR 1 H Beagle KI5 25411 2
1 Beagle R 78 4 721 F ] LS IR 7 1L, {5 B IR B A
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PR I FL AN A AR A5 SR s
3.2.8 JRBRYI LU A  ZA 2541 1 H Beagle K BEIME PN i £
B AT LR A R TH A s, EAR 24 0.1~0.2 om, T FBR) Fi
e, JE FBIJOLL G B s LA 38R IR . R IR i A
I BRI H ot 9T S
4 g
PPTA J& & [ [ 32 00F & A0 A5 338 400 2 580 00 25 B0 LG
), BAT 524 | EAIUERL B 52U PPTA AU SR e i
Ph SR B R AR L6 2R B, HLOG SO A V8 A sl iR s T, 2L
RIS, ARG 5544 T, PPTA X R &k &
PERFFEIY 2 P 20 R i KR 2 I S BT TS B0 25 51
KR ig 45 25 i T S 56 45 R4 % PPTA B2 B85 it (LDso) G
T A B A R R IR S A0 TS 06 o 44 25 B TR s #
140 mg/kg R WLEhWIBET, LI LU K A 2k BT B K2R 2Y
IRTIESE 3IREE T PPTA, I K4 24550 150 mg/ke, 1 HL 2 Fh 45
R 2R B 1A, SLIREE IR, KR ig fliv PP-
TA 1) LDs {54 F 150 mg/kg.
16K B A e 1 5236 P PPTA A4 5 R 150 mg/kg,
TERFRIET, 25 R W20 026 A3 B K, IR X Beagle K
PEA TR 4 25 PRS00, TR A N 2 200 mg/kg ., FEANIR SL5
o 25 2 LR RN RE L35 R A IR ARG A Hp R B2 B 5 0L
A 544 T R AR ME R A 5& , PPTA RO LA VE F s T
SRS A KA o R T A 2 AT 1 RO B TR IR
G R R A G B GG A 25 SR I I IR &R AT B AE K
FIHE 4 1F T PPTA BUFFLLY 1L 1 I 51 A9 Sk B3 B o
KA EFPKA BT, shi & R l— R4 EHE St
Y 2 TR SR, FC 3 SN RS B 45, DR G AR T
HTE) R B A AT SR AR o R IR B B U B R T B A
g ARG 00 H A DL S0 o 8 ST P I o i A 2
[ 78 1L 7T RE S PPTA (9 25 B M S N, /R TEIZ LR 46 F T
PPTA u] REA 20 e 4 i A AR 58 I AU & 16 . AR | 3& PP-
TA ZPEFEIE ROV RO s 2R3, W7 PPTA FPE/E RS 2% 5
TR S R G RS L. L, A T —#
BRI FE PRS00 ER S AR IR & 0I5 H 2 41, 1 5 T R
ST S RN, ANHR R NS 1 SRl m A 4
K ig Fliv PPTA ) LDs {H YK F 150 mg/kg, #4437 i
R, 6 o7 8 A 00 R KT 25 mg/kg, T BRBIFSE R
PUAFIE R 0.1~1 mg/kg, RULAS KIS R X 2GR &
AVEREIK . Beagle K ivgtt Ak #5000 45 5 R, LRSS
24 200 mg/kg K FERICT; A5 LML 14 d, TTRIET,
Hl Beagle K ivgtt PPTA # Kifif 32 15 T 200 mg/kg, %W f9 A
FAFIE A KF 100 mg/kg, R A RAFFE R4 2 0.1~1
mg/kg [ 10~ 100 £ , #F—4RZ 25 L VB,
2 b IEARSIES S F T, PPTA B MR/, e AT i
Ko AU RHITIZ2GIGRF 25 7 B L T A B 2%
S 2% ik
(1] AImBH, 225 vk, AR EN B 40 3 AR A2 7Y o HURIER iR
PORTRIERIF IR [)]. B FR 26 22T A 26 ,2010,37(1) : 32.
[2] ZEahoK, THARED SRR, 5 0 oo 6] 37 25 25 BRABCR BR e
[ClLTE%HRFAHFUPELERLE—BFHWERE
RBF At LAH LI s AT P E 25525, 2008: 44,
[37] JWALER, edd, I AR, 5 R AR A BIRR K BLO XL
LI - T3 T 0455 [ 7). 25 27 57 4%, 2005, 40(6) : 507.
[4] ¥, Bz, FHEEIT MR A% RAK 254030
JIZERFSE[D). o B fei ik & 4 &, 2006, 16(3) :338.
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B E BT P S R R 4 I (OB) -3 B 48 1L (OC) £ F 4Rk & P aF OC M A oA B LR RMLH . Fik: o
Fik A 1~3 d#bAn5~T7 d# SD LA N H3E/ROBA0OC, £ 5 OB-OC 1 F 1k &, it 8] B BMATE0( = &G x8).0.05.05.5,
50,100 mg/L A B2 3% 7 48 .72 .96 hJ& OC 49 B B 14 & 40 B , AR OC 7& P ; VA 0( = & 2T FR) ,0.05 mg/L A B 3% F 4m L 48 . 72,96
h, % OC W 30iE B B2 64 M B85 B8 (TRACP) & 4, 3 L OC 89 8 = & L 0( = G 5T 1R L0.05 mg/L AF B33 7~ 4 it 5+ 4] OB F /7 4%
3 % (OPG) mRNA #9 £.ik , 4R . /£ OB-OC £ F 4K & F,0.05~50 mg/L HBEAF A FHi B M F 20K % 8 4 B 2 FKT 2 a xR
(P<<0.01), & PAAEEL T304 OC &, L P R ERE A 0.05 mg/L A RA R . 5= Gttt 0.05 mg/L A8 4R S OC
TRACP 89 3% M 4% . OC 9 78 = %+ % (P<<0.05) ;0B # OPG mRNA % _Ei8(P<<0.01), % : /£ OB-OC £ F K & ¥, H B T 47
H OC &M 5 OCH =, ALk TH 5 EiH OB 49 OPG mRNA £ iA A % .

KR AR R R AR M R R AR R AN AT

Effect of Catalpol on the Activity and Apoptosis of Osteoclast in the Osteoblasts-osteoclasts Co-culture Sys-
tem and Its Mechanism Study

LAI Manxiang', CHEN Xia', FENG Juan', HE Lixia®, YANG Li*(1.Guangdong Food and Drug Vocational Col-
lege, Guangzhou 510520, China;2.Pharmacy College of Jinan University, Guangzhou 510560, China)

ABSTRACT OBJECTIVE: To study the effect of catalpol on the activity and apoptosis of osteoclasts (OC) in the osteoblasts
(OB)-OC co-culture system and its mechanism. METHODS: OB and OC were isolated respectively from the SD rats of 1-3 days
and 5-7 days old to establish OB-OC co-culture system. After treated with 0 (blank control), 0.05, 0.5, 5, 50 and 100 mg/L catal-
pol for 48, 72 and 96 h, the number of bone absorption lacuna for OC was observed by inverted microscope to reflect OC activity.
After treated with 0 (blank control) and 0.05 mg/L catalpol for 48, 72 and 96 h, the activity of tartrate resistant acid phosphatase
(TRACP) in OC was detected, and the apoptosis rate of OC was calculated. After treated with 0 (blank control) and 0.05 mg/L ca-
talpol, mRNA expression of osteoprotegerin (OPG) in OB was detected. RESULTS: In OB-OC co-culture system, the number of
bone absorption lacuna in 0.05-50 mg/L catalpol groups was significantly lower than blank control group (P<<0.01), indicating ca-
talpol could inhibit OC activity, especially 0.05 mg/L catapol. Compared with blank control, 0.05 mg/L catapol lowered the activity
of TRACP but increased the apoptosis rate of OC (P<<0.05); mRNA expression of OPG was up-regulated in OB (P<<0.01). CON-
CLUSIONS: In OB-OC co-culture system, catalpol can inhibit the activity of OC and induce the apoptosis of OC, and its mecha-
nism may be associated with the mRNA expression up-regulation of OPG in OB.

KEYWORDS Catalpol; Osteoblasts; Osteoclasts; Co-culture system; Acitivty; Apoptosis
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