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W E B AR E (APN) MR SMAZR (CPB) s UM B 7 38t (IR ) AR AL K& WUBR 3 B 7% AL & & 8 (AMPK) & ik 89 %
oy, ik 24 R KA A AT IR BERI 20 APN 41(36 pg/kg) . AMPK 4] 5 41 (APN 36 pg/kg+AMPK #74) 7] 544 7] C 0.5
mg/kg) , B416 X, FiA K4TCPB R, Rat AL R4 2hoh, KA K40 K3 5 CPB O ILIRAR AL 5+ T L3 bk k M G 2 R A2 4
A6 52 25 4 64 St. Thomas & IEAZHFi& . 5 #) 7 CPB 257 87 #=+8 $k o2 60 min /& B /£ 15,90 min K 45 AR B AK 5 s 30 3 B, IR A&
OE S R AR, F I s LR B AR IR e ik B AR5 2L (IRD) , S o LR A5 35 AR [IL45 % & T(cTnT) K [ Fo s 3 A 45
FR[ A F 04 E(LVSP) £ F M E R K LIt 5 (+dp/dta.) | Z AL, #8854 AMPK (p-AMPK) K, 48R AR &K 2 [ b
RWIAREZFH A% FEL(P>0.05), b Bk, AR 40 K B2 15,90 min 495 ILF) £ B I FE  LVSP  +dp/dt.. F=
p-AMPK 7K -F 3 B 2 44& (P<<0.05) , IRIA» ¢TnT 3K JE 3 B 2.9 % (P<0.05). 5AEA 20 k4%, APN 2050 AMPK 474 7 20 X 7 i 2
15.90 min #% 5 JUH) 2] 3R IRFE  LVSP  +dp/dtu. F7 p-AMPK K35 8 B H & (P<<0.05) , IR F= ¢TnT 3 & 3 8 B 54K (P<<0.05), A
APN 2840 R 3% T AMPK #7467 28(P<<0.05) . 4536 : APN " 42 o Ut 3] 25 45 09 BEICRAX A VA B S e B, L ¥T 46 2 38 44 3 5%
AMPK &b R KR

KA AR E IRIMAER S WU B E AR K IR B LR &

Effects of Adiponectin on the Expression of Myocardial AMPK in Myocardial Insulin Resistance Model
Dogs during Cardiopulmonary Bypass

ZHANG Dengshen, LIANG Guiyou, LIU Daxing, WANG Feng, PAN Sisi, ZHANG Changjiang (Dept. of
Cardiovascular Surgery, the Affiliated Hospital of Zunyi Medical University, Guizhou Zunyi 563000, China)

ABSTRACT OBJECTIVE: To investigate the effects of adiponectin (APN) on the expression of myocardial AMPK in
myocardial insulin resistance (IR) model dogs during cardiopulmonary bypass (CPB). METHODS: Totally 24 dogs were randomly
divided into control group, model group, APN group (36 pg/kg), AMPK inhibition group (APN 36 pg/kg+AMPK inhibitor
compound C 0.5 mg/kg), with 6 dogs in each group. All dogs underwent CPB; except for control group without medicine, CPB
myocardial IR model were established in other groups, and perfused with St.Thomas cardiac cardioplegia lipid no medicine or
containing relevant drugs after main artery block. Coronary sinus blood and carotid artery blood samples were collected before
bypass and after 15, 90 min reperfusion following 60 min myocardial ischemia. Left ventricular apical tissue was taken, and the
uptake rate of myocardial glucose and insulin resistance index (IRI) were determined and calculated; the changes of myocardial
injury indexes (cTnT concentration) and cardiac function indexes (LVSP, +dp/dt..) were monitored. The level of p-AMPK was
detected. RESULTS: There was no statistical significance in above indexes of dogs before bypass (P>>0.05). Compared with
control group, the rate of myocardial glucose uptake, the levels of LVSP, +dp/dt... and p-AMPK in model group were decreased
significantly after 15, 90 min reperfusion (P<<0.05), and the concentrations of IRI and c¢TnT were increased significantly (P<<
0.05). Compared with model group, the rate of myocardial glucose uptake, LVSP, + dp/dt.. and p-AMPK were increased
significantly in APN group and AMPK inhibitor group (P<C0.05), while the concentrations of IRI and c¢TnT were decreased
significantly (P<C0.05) ; moreover, the effect of APN group was better than that of AMPK inhibitor group (P<<0.05).
CONCLUSIONS: APN can promote myocardial glucose uptake and metabolism, and contribute the recovery of cardiac function,
the mechanism of which may be associated with increasing the activity of AMPK.
KEYWORDS Adiponectin; Cardiopulmonary bypass; Myocardial insulin resistance; Dog; AMPK
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O JUIR, PR UTR #1877 A 5 Sl o 0 O LA 35 3R
L, X AT BRSO DI BB B A5 ) o B A BRIEAR, PR PR 0
JULTR P~ U8 5 R T A1 PR B v MIRT A3 (934542
B¢ 2 (Adiponectin, APN ) J2: JIg Il 40 21 43 Wb 1) — Fih
Tk Z R R, BAT 55 0 5 AR VE A, A5 R 20l
FAMAE T Clq, Bt 85 A 30 kDa 114 /15 15 21 L £ MAAH
FAE M, ITAERWEIE R B, APN WL n] ULk IR 5 4 i A1 iy
A2 B 7= Az S ZRGK  anacs UL i LA A A i e
HRT K E R, PR R APN AR B, SRR
F0APN, ¥ 0] 772 Az Z2 R0 AR 00, e ZR G R s
WA B PO LA TSR, APN A Sl —Fh
EATONURIPAE - R R 2597 APN RIS I #E 4 it
XoF TR £ 2% P R , I v A T 2 1) ) P T A o
MUY, FEAHE b IR 2 350 0T B8 i 2ok PTG IR 1 PR 1
1k 25 [ # B (AMP-activated protein kinase, AMPK ) 1]
SEER, SO SE 37 TR CPB D L IR AR
DL JUF 55 8 R i AL APNL G T 0 JJL AMPK 36 7 728
Ak, I3 2 4 SR R AMPK G 1, WEE T AMPK 3 14
X0 TG 5 2 st | JUL A e ) 28 W B 50 e T g
(SR, R APN ZE CPB UL A4 FH v 4 T REBILA

1 #7
1.1 {88

WEL1000 YA T Co b (R HETTRE 25 F £ A BR A
F)) 5 RY-IT BURE I AL (VT HR L A8 B 45 A BR A 7)) s MD3000
RAYES RS (L RE AR ARAF);
TXT31 RIS (VLR ZE BRI F I A BR A W)
AU2700 A }z 5400 4> [ 3l 4= 46 73 B2 ( H A< Olympus
5w s GC-2010 By R S e T8 (b h S Ha R
KAHAHD
1.2 #AmEiLH

NJR L APN (R 5t & din 22 A9 08 v)  H1ES 1 Q15848
4liJi 1 95% ) ; AMPK 41l 71 &2 &1l 551 C (& [ Selleck 24
), 5 S784001 , 4l i : 99.8% ) 5 I 5 HY Z2 A% HE S (2
[ Sigma 23 5], 415169020100, 4 1 99.3% ) ; e 544
% (Thr) 172 {3 &5 i 2 1k AMPK (p-AMPK) £ v [ 471 14
(—H0, ®PUE LA T RA PR F] L i 5 : BM2103) 5 LA
GTVsion™ T4t i/ Fii A AL & (bt Fig IR
AR ] HES : GK500705) 5 BT B 5 280 e e 43
Mr ey (AL A B AR T, 15 : 121020)
1.3 4

24 HSTR, 8~12 %, @ & ARR, AR (10.12 +
1.07) kg, ARFMF(0.58 +0.06) m’, i X E 2= F 301
S RO R AL R R AT IE S o SYXK () 2011-003 .
S P S BRAE K s A FRAT 4 S ) S A8 TR A A% AR
Y, 0 YR S e B2 51 2 AT o
2 FHik
2.1 B

Foe A F AR Iy I AR A HLGE < QI
12~15 mL/kg, $R 12~16 ¥/min) , 22 B ik U I S
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WG TE , A2 SRS | B RS ST CPB, il O I
7 St.Thomas /U JIF #3538 , BELWE 3= 35 ik 60 min X2 i £
SRR U I L HE R, 52 ] CPB L L IR ALY R v
g W~ B ik & (Map ) (60~80 mmHg, 1 mmHg=
133.322 Pa) LI AR, 25 o £ S % R o - 44 , 22
3 R RS %1 MD3000 BIAE WSS 255,
22 SHHBE5%H

24 R GE 23 FEALE 705 43 %) B2 A2 | APN
A AMPK I 2, 4l 6 H o 4 4RI M ik
T AR 22 Y LS R L (P>0.05) . IFE RAT
CPB AR, B X} BRZH AN IR BEFRU RN 25 25 9, AR A 4R
A2 i CPB Ly JUL TR A5 7Y | - 3= 2l ik BEL W7 Aisf B 200 3 7 1k
St.Thomas &4 150 mL , B AU 2H K B 23 7 St. Thomas
549 , APN 41 ) St. Thomas 15483 o 4 R AR T A
36 ng/kg i APN™, AMPK #II il 57| 41 /%) St. Thomas {5+
Hdie RAK TR IA 36 ng/kg 19 APN A1 0.5 mg/kg I E &
il e
2.3 FRARE

¥JF CPB i i A 32 3 ik 5 15,90 min X 34~
Ak 1] s, BBCTEEIR B K S 1M 4 mL (“U” B A SR AR D)
3 000 r/min 5.0y 5 min, 4325 ML , FH TR0 4 25 4 vk 1
FIE 5 Rk B 5 bR A I (] 5 5 B B Jik o, 2 mL,
3000 r/min 5.0 5 min, 73 B5 I , TG0 A A ik B
IR AR B[] 5 A O AR 2R R A A D O AR ER
WLLHZA, RAE B0 LT LA FEER 7K sk 2 Y%, 10 9% FF RS [
SE L T2 h AT [ GE L 4 CARAE , FH T 28 4 ARG 0 p-
AMPK /K-,
2.4  OIEEEERRNKN

i FH 4 B SR AT A, SR LA B A A Bisf
Vi) A5 SR e i 52 ML 3 N Sl ik L 38 A A W R AR
JUL R 7 8 5 JBC3R [ JUL 8 6 R B IR (9% ) = (8 ik I
ZEP AV B — PR K S IR A W A T )/ ik i A A AR
JEEx1009%1",
2.5 BREBEMMISHHIKN

FR LT 1 5 2 TR0 A B 2 S U BH B AR AE R
FHBIC G g% 3 Wi, (8T B Sl i 3 e 2 1B Al stk
F K S L3 P R R B, AR E AP AR 2L (Insu-
lin resistance index, IRI) , IRI=FIns/(22.5e-InFBG) , ]
Flns A b bR i ik 552 I 3 ik & 25 VR S5, FBG by el iR e ik 5
MR AR, B E e~2.718",
2.6 ILALRGIEARFNOThAEFE AR A M5

fi FH AUS400 4= H s 2446 43T {SCR FH B A 2600 4
AT [ 51 P el tR R IOk 52 I TP LS A 11 T (eTnT) MR
FAF P UG O 33 K200 S 3 Rl o A
42 MD3000 BUAE W55 R8T A SN EETE A3
BT, DN BB ) 500 I 2 SR 46 R (LVSP) V2 N JE
I K TR (+dp/dta.) , FH TR0 IhEE
2.7 1AL p-AMPK 7K T B 46 1)
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B ISFR O LA L, T 109 HIRE [ 5 , 72 h N H 31
HEAE YR, AT R 4 CORF . FRUBLRS : 60 C1E
TR A ML 20 min, ST A ZH 2K 1 15 min, —H % 11 15
min, H S ZBEKAL, BT 6 minx2 IRIEE , 6% IiLTE
HFH 60 min; i —40(1:100)50 uL,4 C #1718 h;
WM =BT 50 L, 37 CHAAFE 1 hy Jim A & 3 B K i
(DAB, 1:100) .0, Y58 T WAL 40 Az K o Mo {o
O 10 A BH PR S0, 76 S U s o e e B () R
TRUE IRAKE YL, B Ve, K, BB, B, 37 CHt
30 min, Leica QWin V3 EM& Z G40 F, v IPP 6.0 K14
T RGBT p-AMPK 2 (R % 4 (1I0D) , BUF-
BIEAES T, IOD kR , Ui AMPK SR IL R # T
2.8 SZitFEFHIE

BdE LA x + s TR, Geit Ab HR FH SPSS 19.0 # R
AT o R BRI 2R Jr 22 3 A AN (8] B[] o500 5008 - 61 7 Ee
8,07 25T, R LSD Jr ik ki 5 5 Oy 2 AN S5, R A
Games-Howell J7 %456 . P<0.05 £B/n 2501 G it
3 %R
3.1 DINEEEERERJIRINEWL

T A5 AR 2 B0 LA 2 AR EL 3 R TRT 22 53
TG 27 X (P>0.05) . 7EOMEFRE S, 5 B84l
Bl A, oA 3 20 R 00 JUL A 7 4 45 B3R B I IR (P<
0.05) . IRI B 7+ (P<<0.05) , i FEME 1 15 min B 5K
WHEI L, SR A, APN 41K B 15,90 min
s 490 AL 26 0 R B3 24T BH I 185 (P<<0.05) , IRT B
R (P<<0.05) , 2B APN A] {i k.00 L] 2 A EE L, Wk A1
OUIR, 5 APNZH H 48 , AMPK I 3 2H R P 1 15,
90 min A %0 JUL A 2 W5 L3834 A B AR (P<<0.05) , IRT
A T R (P<<0.05) o 4% 2H R JUL 3 26 40 162 L% T IRT
I E LS R 1,

F1 SHAROCNEFEBREMIRINNESER (x £
s,n=0)
Tab 1 The rate of myocardial glucose uptake and IRI
of dogs in each group(x*s,n=06)

JEhr A5 A3 i) R 1S min FEEF 90 min

IR o R 16214228 17.22£1.89 16.95+1.75
IR 17.64+231 0.66+0.13" 291+0.56"
APN# 16.80£2.07 4264095 7.68%0.64"
AMPKMHIFIAL  16.69£3.02 2380704 435+0.61°"

IRI oyl 1.87£0.29 191042 2.04£0.39
TR 1894036 1612+154°  1057£0.15°
APN# 2014038 1025£1.68°%  432£098**
AMPK A4l 1.92+041 13534102 732£1.08%

TE: L IRA Fed, *P<<0.05; S BT L, "P<<0.05; 5 APN 4]
45, 4P<<0.05

Note: vs. control group, “P<<0.05; vs. model group, ’P<<0.05; vs.
APN group, *P<<0.05

3.2 ¢TnT.LVSP +dp/dt... 254k
BT 20 R Z 18] ¢ TnT HRJE | LVSP  +dp/dt,. 25 57
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IG5 X (P>0.05), SXF AL A, Hh 341Kk
PV 15,90 min B # K 52 038 o T W B BH 2 75
(P<<0.05) ,LVSP ,+dp/dt... B i FEAIL(P<<0.05) . S
ZH [ 48, APN ZH K FEBE T 15,90 min B # Jbk 32 i 375 o
cTnT W] i FAK (P<<0.05) , LVSP . +dp/dt,... ] i T+ 55 (P<
0.05). 5 APN 4 H4 , AMPK $1 il 371 2H K P38 1 i i
Jok 2 1ML 375 H e TnT #& 2 B 2 7+ (P<<0.05) , LVSP ,+dp/
dtue TR PR (P<<0.05) o 4R FIKEE LK 1 cTnT ¥
JE \LVSP ., +dp/dtu.[IELS R L 2,
R2 VARBKEME S cTnT iREFLVSP +dp/dt,.
HIMELR (xts,n=6)
Tab 2 Plasma concentration of ¢TnT, the levels of
LVSP and +dp/dt... in sinus venosus of dogs in
each group(x*s,n=06)

bictis G R PR 1S min TR 90 min
cTnT,mmol/L  XfIR4 3025+662 4012564 42381558
TR 36214567 14832£10.01°  42521+52.13°
APN# 39324339 107431954 201.48+29.64°
AMPKIFIFIAL 3547459 121354 13.62"* 29236+ 32.45" 4
LVSP,mmHg T4 1452241231 139244952 139.67+12.33
TR 14025+1039  5637+654°  68.32+7.06"
APN# 13865863 926121024 11629+12.37*
AMPKIIFIFIAL 1395241127 71244865 8536+10.38**
+dp/dt,.,mmHg X4 3324051 3.57+0.60 3214057
TR 3.49£0.50 1024015 121£0.19%
APN# 32940.59 2244028 267£0317
AMPK AL 3351046 156402174 1752020

TE: S0 IRZE e, P<<0.05; SR LA, P<<0.05; 15 APN 41
M4, 4 P<<0.05

Note: vs. control group, *P<<0.05; vs. model group, “P<<0.05; vs.
APN group, *P<<0.05

3.3 ILAlp-AMPK EE RIAKFELT{

EEVRHT 4 2H R 2 18] p-AMPK 7 [ ik K F- 22 545
TG 2FE X (P>0.05) . SXF AL s, Hofth 3 41 K
FEYE 15,90 min Gy L p-AMPK 25 14 2238 7K - 1 3 [
it (P<<0.05) . SHERIZL L5, APN 41K PR TE 15,90
min 5.0 L p-AMPK & [ % 35 /K V- 35 B 8 T 3 (P<
0.05), 5 APN ZH 4% , AMPK 311751 77 25 R P #E 1 15,
90 min B0 UL p-AMPK 25 [ 2 35 7K °F B 8 B I (P<
0.05) £2H R0 Il p-AMPK 25 [ 2 5 /K - B I 22 45
L3,

4 itig

IR AL 120 S HLAR A — R BRSP4
SN g 5 2 A T A T A IR0 T B A 22 R g s (A v I
JE WEPRI e O SNBSS ) A i AL [R] S . #E CPB
DFFAR SRS, TR AREACE S p R i 55
)38 DR 28 M 5 SO S R RN T R R L, AL S
S JULZ0 6 %o fie 5 2 A0 BRI, A B ML AA TR 7 W) B3
W AFAE = FE 0 JILTR , LLO ULAR S B i R S R B, 0
JULXT B 2t JEC 400 46 28 W) R /L, T 2w il 2 1 5 25
R 7 W B SR T LT R AT JUE S I B [ A 1 AH
P
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®3 FHAROIp-AMPK FE B RILKFEHNELER
(xxs,n=06)

Tab 3 Determination of p-AMPK protein expression

in myocardium of dogs in each group (x + s,

n=6)
A3 i} TV 15 min FHEEVE 90 min
IR 258.62£18.02 256.37115.64 254.62115.58
i 260.37+15.67 48.62+10.01° 623941213
APN# 249.62+13.39 142.37+19.54™ 168.63 +18.64¢
AMPK A4 252744 14.59 11264 13.62" 12638+ 16,45

X B A, P<<0.05; S RN LA, "P<<0.055 15 APN 41
i, 4P<<0.05

Note: vs. control group, *P<<0.05; vs. model group,“P<<0.05; vs.
APN group, *P<<0.05

AWFFERW], AMPK J&— Pl AF B i & PO,
HoalV HE (¥ Thr1 72 07 25 (1) AMPK o 21L& AMPK {1t
JIT b B 25 F . AMPK IS FE I8 15 JHEE -6 L
05 20 B A5 J 5 2R R H 2 ) ) A W 15 AR 1 (Glut-4) ik
FHEAT A A EEAE A, AMPK (976 A6 1T LA Jin - 4%
JUL L JFE R % B s 200 B B Glut-4 238 7K - i 12 1 A 26 w4
B e B AR S s v R B, il i i AMPK
Fik KM AL , AT AL O U AR 38 S B, B O
JUIR, 7% MIRT®, & A i PRIFFE R BT, APN ZKF-FEAIG
50 M R B VA oG, e 0o B PR S5 R A I K
APN /K- B AR TR AR O LS 3 3 IR D R
AL HATEA F AP SRR AR AR IR i, T 7 Bl 1l -
TETE L), A2 o LA 2 MR 40 IR S AL 7T G2 k45 4
b Ji 05 R AE A 1 AERE D R 3 T A A A R e, O UL
A I Vs WA B 2R 5 A 2 LT, o JUU R T 2 ML i, 7]
VER O U F AR 8, b o T BRURR A B A S 144
Fo HIARSEIRZE R FRW] OB I FFE TS 15 min, £
i JUL XSS 1 2 W 0 P Dl /L, el AR DK 52 T T #5208 7+
i, A cTnT 2 2 1 G, BB 2 PRI TE 90 min 475 Aok
5 AR R, 0 LVSP | +dp/dte. (% F F, 3218
CPB.C LA D RESS 7™ 5, 3 1 4 5E APN, AMPK %
Ik R BRI AN, O VR AR R RG22 10 L
P05 mRE S PR H AMPK WG 1, APN /) F iR DR AZ
TP . ARSI EE AR, APN AT T AMPK 6 M,
8 CPB AU WUIBE & 2% SO | A1 E 0o JILX i 26 40 1) 8
B, Ji2 MIRI,

52 ik
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R A PR ORI A 100 2 B2 I 2 S 25 32t 5

HENEEHLHE B,K AL BLUREZ(LABEFERGER, KA 61050052, K H 4 L
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W E R ZINERRARARICERMGREG T H AR ERERRARNGHEHE ., F ik WSD KR 6 X, Bk
A4 KIS mg/kg, 5 T4 A4 255 5.10.20.40 60,120,240 ,480 720 min BBk £20.3 mL, & T EILEP &%, &
S B NI AT R A ), B mANA0.5 mol/L 28R 69 BRI R ILIE B G AHER S, B IR EER, AR T E MR
AL, KA SRR EEEN T RO E ARG R R E, &84 A ZORBAX SB-Cus, i 2148 4 20 mmoL /L 88 457K i ik (A 4
B2 A pH £.2.0)-F B85 (65: 35, V/V) , ifit 2 1.0 mL/min, #0J% K 25 244 nm, 428 4 30 °C,#AF 2 2% 20 pL, & JA DAS 3.0 54k
A ahs gk, 4R RICE BN 2 5% 69 078 B 5 200~10 000 pg/L(#=0.999 6,n=6), £ & T FE 4 200 pg/L, il FE A
150 pg/L; B W | B 1845 % B Feda 2 MK 369 RSD # <<8.0% (n %% 4 5.3.6) ; F B e & 4 (85.64 + 3.93) % ~(92.31 £ 1.68) %
(n=3); / # B X b 65 = 5 4 (93.58 +1.42) %~ (113.92 + 2.74) % (n=6) , K4 AL K RAIR N 49 25 3h F A H AUC om0 mn A
(5247.1+474.6) pg-h/L,t,, 4 (24.88 +£6.94) h,CL, 4 (0.46 £ 0.09) L/(h-kg),V, A (11.07 +2.64) L/kg, %% % F3RREDKF
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Blood Concentration Determination and Pharmacokinetic Study of Mitoxantrone in Rats

XUN Guizhou', FU Huimin®, HU Min', ZHANG Quan', YE Jing', ZHANG Shaolan’ (1.School of Pharmacy,
Chengdu Medical College, Chengdu 610500, China; 2.Dept. of Pharmacy, Chengdu Women’s & Children’ s
Central Hospital, Chengdu 610091, China; 3.School of Basic Medicine, Chengdu Medical College, Chengdu
610500, China)

ABSTRACT OBIJECTIVE: To extablish the method for blood concentration determination of mitoxantrone in rats, and to study
the pharamokinetics of mitoxantrone in rats. METHODS: Totally 6 SD rats were collected and given mitoxantrone 5 mg/kg via tail
vein. The blood samples 0.3 mL were collected before medication and 5, 10, 20, 40, 60, 120, 240, 480, 720 min after
medication. Blood samples were placed in heparinized EP tube, and the plasma was centrifuged and separated. After adding silica
gel, the plasma were ground and mixed well, then added into methanol solution containing 0.5 mol/L hydrochloric acid to
precipitate protein. After grinding and mixing, the supernatant was centrifuged and dried with nitrogen and then dissolved with
mobile phase. HPLC method was adopted to determine the plasma concentration of mitoxantrone. The determination was performed
on ZORBAX SB-Cjs column with mobile phase consisted of 20 mmol/L ammonium acetate (pH adjusted to 2.0 with hydrochloric
acid) -methanol (65 : 35, V/V) at the flow rate of 1.0 mL/min. The detection wavelength was set at 244 nm, and column
temperature was 30 °C . The sample size was 20 p L. Pharmacokinetic parameters were calculated with DAS 3.0 software.
RESULTS: The linear range of mitoxantrone were 200-10 000 pg/L (»=0.999 6, n=6). The lower limit of quantitation was 200
pg/L, and the limit of detection was 150 pg/L, respectively. RSDs of intra-day and inter-day precision and stability were all lower
than 8.0% (n=5, 3, 6, respectively). The extraction recoveries were (85.64 +3.93)%-(92.31 + 1.68)% (n=3). The recoveries

of accuracy test were (93.58 +1.42)%-(113.92 +2.74) % (n=3). The pharmacokinetic parameters of mitoxantrone were as follows
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