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Pharmacokinetics, Tissue Distribution and Target Evaluation of Hydroxycamptothecin Nanoparticles in
Rats

LIN Liuren', DOU Chen', ZHENG Yongren’, MA Yunshu', SUN Yun', CHENG Xin' (1. School of Chinese
Materia Media/Yunnan Colleges and Universities Key Laboratory of External Drug Delivery System and
Preparation Technology/Yunnan Key Laboratory of Dai and Yi Medicines, Yunnan University of Chinese
Medicine, Kunming 650500, China; 2. Science and Technology Office, Yunnan University of Chinese
Medicine, Kunming 650500, China)

ABSTRACT OBJECTIVE: To study the pharmacokinetics and tissue distribution characteristics of Hydroxycamptothecin (HCPT)
nanoparticles in rats, and to investigate their targeting. METHODS: Male SD rats were randomly divided into 2 groups, with 6 rats
in each group. They were given HCPT nanoparticles and HCPT injection (4 mg/kg based on HCPT) via tail vein respectively. 500
pL fundus venous plexus blood were sampled at 5, 30, 60, 120, 240, 360, 480, 600 and 720 min after administration. The
plasma concentration of HCPT in rats were measured by HPLC at different time points. The pharmacokinetic parameters were
calculated by DAS 3.0 software. Male SD rats were randomly divided into two groups, with 24 rats in each group. They were given
HCPT nanoparticles and HCPT injection (0.6 mg/kg based on HCPT) via tail vein, respectively. Blood was immediately taken

from the abdominal aorta, and heart, liver, spleen, lung, kidney and brain were removed at 30, 60, 120, 240 min after

ASEATE . [ E A RE S SE4 WEY I B (No.81760775, administration. The plasma and tissue concentration of HCPT
No.81673682) ; 7= 7 44 Bl 45 T BF #5 31 %0 Wi B - v B 56 4 i F 3 H in rats were measured by HPLC. The distribution of HCPT in
[No.2017FF117(-017) ,No.2018FF001 (-050)]; = i & FH /T - = 1 each tissue and targeting were investigated. RESULTS: HCPT
P 2 e o FH Al F 9 156 75 % 39 8 65 191 H [No.2018FF001(-008)]; 25 g nanoparticles and its injection conformed to a two-compartment
B HREE L SR 2 T SR E R 1T (No.2017DG006 )
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model in rats. Compared with HCPT injection, AUCq.12 min and
AUC,. . increased by 1.89 and 1.87 times respectively,
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significance (P<<0.05). At 30 min after administration, HCPT nanoparticles and HCPT injection had the highest concentration in

lung; with the passage of time, the drug gradually accumulated in the liver and reached the highest concentration at 60 min. The

relative liver uptake rate of HCPT nanoparticles was the highest (6.28). Taking liver ad target organ, and the targeting efficiencies

of it in heart, spleen, lung, kindey, brain and plasma were higher than those of HCPT injection. The selectivity index of HCPT

nanoparticles in heart, lung (except for 30 min after administration) , kidney, brain and plasma were significantly higher than those
of HCPT injection at 30-120 min after administration. CONCLUSIONS: HCPT nanoparticles extend the half-life of the drug,

increase its plasma concentration, and prolong its action time in vivo, with significant liver targeting.

KEYWORDS Hydroxycamptothecin; Nanoparticles; Pharmacokinetics; Organization distribution; Targeting; Rat
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1.1 {88

S i AL 25 - Waters 2695 B 15 %4 & AH (4, 3%
(HPLC) X (f.4% 2998 7 — M4 (45 A 2% . 717 B A )
HERE SR L1525 B A BE 4 R 2R , 95 B Waters 22 F ) L 190
Plus PALS 74 4} K 38 56 ki 5 1% (3% [F] Brookhaven Instru-
ments A 1) ) \TGL-16G %4 15 20 B0 AL (2 52 R 24240
#)) JFS-300N #UH A5 it A BRAR (g A M A (A
PR w]) \DF-101S BIAE PR E I B s i as (UL X
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4y ¥ 18.5 kDa, BRI 4 A= MR A TRA A B3

HHEEZG 202145 32 55 2 )
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YIRHE A BRA ) 25k (PFP, 3£ [F Strem Chemicals
I8 Al ) 4N R S H £ DR # Ak 4 (3 [E Biotium 23
A VR CIHEE(PVA, 51/ 89~98 kDa, /K fift £ 99%
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AR SR =99% ) FF R ARG CF M T 2044k
245 e fn A5 BRZA 71, 415 151903017A , #4% 2 mL: 5 000
U)E; I  CJE 3R kol , AR 35 43 fr el 52
B 5 R AR Aok
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e 2 R 2= SR i G
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2.1 HEEEWEMARTE

2R B S = B 0T BE L 24 63 mg, 7T DMSO
1.5 mL H1, #7228 480 W, 41 40 kHz) AL FE 30 min,
BIA5 5 v i 42 mg/mL 4 5 5 B W TR AR 5 TR 1%
TR B i A PLGA 25 mg. 5 mg/mL DiR filtfk 4 %
(W R LR 2 ) 0.1 mL, /Rl AH 1(0)) . W HUPFP
300 uL, it A Z O A, F il L vk s T A (T3 105
W, 5% 25 kHz, T [A] ) L1k 366 s, 1520 2L AL J5 1 9 A
1'(0/ ). HFRELPLGA-PEG-FA 75 mg, & T LR LT
0.5 mL HAEAIA 2(0.) o #F OAHMAZF O, Al , Tk
FEVKIE TR 7L 10 s, 755 O /O WIFL K¢ Bk wnFLm
A5 mg/mL PVA ZKIER KA (W) TH, FlEEKin T
A FLL 180 5,135 O, /0/W B FL; Bl R, I AIK
75 mL A TAR RS, IR T T8 XUBE P ke P 7 B
JeoBs R FLCT 4 °CF A 10 000 r/min B0 15 min, 3
X FIEW AR TTIE LK 5 mL HEA 7438, BIAS 5 3 S
BN AR o G 32 N AR 2R A Dy (743.65 + 4.31)
nm, “F-3) Zeta HL47 4 (16.24 + 0.45)mV ; 224 5 4 31.8%
(FEAME 3 .
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K HPLC 3 -1 7RG
2.2.1 a2 LA Zorbax Eclipse Plus Cis(250 mmx
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4.6 mm,5 pum) K EFER: ; L) 0.1% = Z WK Bl JHBE R
P4 pH 2 3.0)-Z 5 (73 : 27, VIV) R S AH 5 i 4 0.6
mL/min; A5 A 30 °C 5 K % 4 A 384 nm; #EFE R
10 L.

2.2.2  FRYVBRAEVS BRI BCH] R 5 PR IBOR L A 00
Pt e, P YR A ol B vk B2y 1 000 mg/L AT
FEWE, P P e — 2D AR 0o vk B2 0 o 36,24
18.12.6.3.1.5.0.3,0.15.0.075 mg/L HY R4 bR AETR K ,
T4 CTEERAE,

2.2.3 IR WA BCH] R % R USROG B 1.0
mg, # T 10 mL S, TP I i 07 A0 e 22 20 5, i i
JriE e R 100 mg/L B INARIEIR , T4 CF B ERAE,
.

2.2.4  IMHFMALLHKAH G TREBURMERUm , R4
I B 7 A 2L A 2045, L6 000 t/min 250
10 min, 43 B MM 2%, F —20 C AL, % H o TEBUR R
O JHF BB, PR A TR K v, BRI K 4
PRE S 5 i A= FRER K BB | RIS, T4 CF
TRAF, 55 o

2.2.5 FEARTIALFE ORGSR IROR BRUM K L 25 IR
i 200 pL, 5T 2 mL B0 A BRI 20 pL, i
R4 3 min, FMIA ZME 1.2 mL, 3% 5 min 7, LA 6 000
r/min 250> 10 min, W35 1.0 mL, LRSRRT, 5%
I8 FHTEE 100 pL 9375 3 min &3, 28 0.22 pm A LR AR
b IR

226 TEMHEE BOCHA HMFEM2S e 6.
Jiti B R AU IR A A RO A L 2 A I R S
HAAHE (6 mg/L)FE S, K BRI 54525 30 min J5 19
RN & A LUSP IR #e2.2.67 T ik Ak 3
(£ 28 AR A INNR) J5 , % 2.2.17 0 @i 4%
PEVEREINE iC R 2558, BRAEEMIS N @
T UG P W TR X6F BR HL 43 B8 BE AT, AR BRI ) 43 53 Sk 126
31.4 min, HICHIEMES B T8, Ry k& )@ PEdr , 1
WL,

2.2.1 RMEXRRFLE KB WIROKBZS B3R fas A
O JH BB ST R A% 200 pL, BILA <2.2.27 T
TR IR R bR RO T, 430 T R v By
445 0.025.0.05.0.1.,0.5.1.2.4.6.8.12.16 mg/L A &
H1 1M %A A F10.05.,0.1,0.5.1.2.4.6.8.,12 mg/L iy 241
AR, #02.2.57 W N ik A B, PR 42.2.17 R
AR HEREDN E I SRV TR AR . AR DN A 43 o i vk
(x, mg/L) AL bR FREI B 535 AR I T FR LA ()
AR TERAE W, 255, A G P A RS
TN o e e FEE R 4R P L R 0.025~16 mg/L (7>0.999) ,
SE i T PR 0.025 mg/L s 45 2 ZURE S Pz s o0 6 I i o
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PEHEREIE  Je S R AR, L W) H Y 2200 5 k%
SEH NSRS s B HIE 1R GBS E 5 d 5% H A
P 5 DS o v B PR o R R A L R
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DZE , 10 S% R HE B R BRI TR 2 LE (4,) 5 53 R
25 UM RZS P10 JHE G B I ZH 451545 200 uL,
Fi242.2.57 500 F )5 AR BR S, I YR I B AR b o T
g S R AR, SRR E , 0 S0 E AL H
(42) , VA Ai/4:<100 % THEE R BRI 25 R WL 3R 3. 4%
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1
0.010 4 \ f\ 00104 : [\ 0.010 4 1 /\
0 4—rs [\ PO Y B 0 N
T T T T T T 1 T T T T T T 1 T U T T T T 1
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
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Note: 1. hydroxycamptothecin; 2. internal standard
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Bl EEEMEMARNSIRERILE
Fig1 HPLC chromatograms of hydroxycamptothecin and internal standard
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x1 BREEMBEORRIAAERPIOEFES
Tab 1 Regression equations and linear ranges of hy-

droxycamptothecin in plasma and tissue sam-

ples

i By r AP, mg/L
Mm% y=0.443 1x—0.0549 0.999 4 0.025~16
IN y=03776x—0.1527 09931 0.05~12

JiF y=04679%—0.186 5 09914 0.05~12

i y=0217 1x—0.0249 0.996 9 0.05~12

i y=0414 6x—0.1872 09937 0.05~12

E’ y=0.249 26—0.0972 0.993 8 0.05~12

i y=0417Tx—0.1939 09923 0.05~12

R2 REENMENBRTESEBHERRER

Tab 2 Results of precision and accuracy tests of hy-

droxycamptothecin

. SRR, ———— Hil(n=5) ‘ — HIEl (n=5) :

LI— SMREKE  RSD, EME, SHNREWE  RSD, M,
(¥£s),mg/L % % (x£s),mgL % %

mf 0025 002£001 716 8623 002£000 910 976
01 0085002 280 7956 008:002 8%  §75
| 0832001 234 8393 080002 452 8026
8 T04£061 363 8804 656%210 760 8292
L 005 0055015 351 9002 004£001 336 9053
05 0465023 838 914 046£004 298 9147
2 2104047 676 10258 209%056 904 10179
8 816065 196 10517 808042 431 1018
fif 0.05 0.05+0.01 792 8479 0.0410.00 808 9248
05 0455012 268 9459 0478001 716 9340
2 1485057 875 512 146%034 912 754
8 6725067 364 8449 6641088 771 8330
Ji 005 0042000 376 8479 004001 969 8928
05 036£112 750 7604 0355009 79 7646
2 1945087 402 9734 1881077 882 9414
8 808044 991 10152 7924098 638 9879
I 005 0042000 738 8670 004001 724 8878
05 0524011 676 10692 051£001 927 10298
2 742004 964 8608 168£041 9™ 8380
8 864101 907 10813 8324268 625 10454
B 005 0042000 725 8901 004000 990 899
05 0415010 640 8035 040£000 366 7940
2 1915042 825 %45 ITEL69 747 8906
8 0041422 320 1301 904£210 632 11347
T 005 0042000 237 8751 004£001 733 8880
05 0524015 277 10590 053£001 946 10625
2 1943088 969 9707 196041 817 911
8 7765045 910 9762 848%102 979 10613

PLx s Fon, 4R FUBCR F e/ K. P<0.05 3R 257 A
Giilem o 45, AR IR R AR T B
R SR A K R N 45 3 A, 2 - i il 4k
K2 SRR 2 325, SEERT SR R, 5
FE 55 B 40 K KL 8 AUC o120 min s AUC- . 34 8 25 T 55,
MRT o720 min  MRTo- 1235 S 25 IR (P<<0.05) , FEr 440K
K2 AUC 120 min T AUCo-. 73 5 A TE S 1.89 F1 1.87 4%,
MRT 720 min F MRT - 53530 R 1 SV A9 2.74 F13.00 135, 125

- 168 - China Pharmacy 2021 Vol. 32 No. 2

®3 REEMENRREKRINEER(n=5)
Tab 3 Result of absolute recovery tests of hydroxy-

camptothecin(n=5)

Febl BRI mg/L R, % RSD, %
¥ 0.1 88.01 6.08
| 8522 796
8 91.44 6.73
D 05 9342 748
2 9347 241
8 80.77 253
Jif 03 89.76 553
2 95.48 10
8 86.52 1.61
i 05 87.68 417
2 97.02 3.05
8 95.48 836
fil 05 81.29 8.79
2 88.65 5.14
8 95.06 265
B 03 86.06 533
2 8281 253
8 89.10 082
fi 05 80.79 177
2 91.14 1.79
8 90.74 829

x4 REEREMNREMRESER(n=5)
Tab 4 Results of stability tests of hydroxycamptothe-

cin(n=5H)
- SRR, _ RS]?,% ]
mg/L FHAE 24 h =20 THEAh BB
ik 0.1 451 561 315
| 325 6.62 3
8 425 456 561
D 05 3.67 435 6.7
2 280 411 631
8 6.07 424 563
Jif 05 297 549 852
2 894 703 920
8 417 978 37
i 0.5 6.09 6.01 8.74
2 5.66 290 554
8 209 133 721
fil 05 521 6.94 848
2 761 257 859
8 403 6.14 6.06
B 05 461 2.69 858
2 832 3.14 951
8 49 1.94 570
Ji 05 295 436 6.7
2 8.68 539 863
8 497 37 599

SRR 2.75 45 5 [RI , 25 2 360 min J& , B E R R
SPRURAE I X LARRAGE Y T 0 2 - B A KA A E 45 2
720 min 5 ATS RE AR Y, 2 AN AR AT S 8 3 Y ik
(2 2 R LA A A A TR D

2.4 ARHHIRESEEETFH

241 AL FHPOC A8 H, BN R 1
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- AL E MR RRL
4 B FEE RS

T T T 1
0 200 400 600 800
t,min

2 REEREMARKREELFHRERRENEZE-
At 22 (x £5,n=6)

Fig 2 Plasma concentration-time curves of hydroxy-
camptothecin nanoparticles and its injection in
rats(xts,n=6)

&5 BREEWWEMAKRAR LTS RERRENNZEH

ZS5H (x+s5,n=6)
Tab 5 Pharmacokinetic parameters of hydroxycamp-

tothecin nanoparticles and its injection in rats

(xts,n=6)
50 BEEHHARR BERBUEINT
AUCq 50, mge min/L 482.60£5.81" 255384287
AUC-»,mg*min/L 519.4547.93" 278.01£233
Couyg/L 3431021 4.02+0.06
MR T2, min 180.86£6.19" 65.9411.34
MRT-..,min 207.6513.61" 69.25+1.95
CL,L/(min'kg) 0.01£0.08 0.02£0.01
V.,L/kg 1.50+0.59 1.29£0.08
finq,min 14.64£3.00 1241£047
finp,min 160.23+6.11° 58311315

TE - SR SR £, *P<<0.05

Note: vs. hydroxycamptothecin injection, “P<<0.05
Ja S EANERIK 12 h, BERLOY A (45 F A il RSk
PR AL ) FIS IR (45T T 5 B R E S0 , B4
24 Ho AR B SR R K S AL 259 0.6 me/kg
(DUR S SR, 790 1 B2 B SR (9 i 12 3
2RI RIHEZS 245 )5 30.60,120,240 min BT 3l bk
I 0.5 mL, 73 5 ML 5 SR iU A BOCHE G O A
B IR SR B A 5T 5 42,267 TR Ty ik A T A B
Ja L 2.2, 17 UR 3% 2 F RN E | T R g AR
AR IS5 RETS48 A Ik [ i R i ) Jo o ok 2
ZERILFR 6. Z55L, 4A 255 30 min N, 5L R BHAN AR
Lo T R ity e JE vy 5 Bt I ) (9 3RS, 25415
Y i) RSO R B4, E 60 min B JFF 24 3 B2 35 39 g v, I
R T 20N KR ) 24 B 1 LT S ) 6.02 4% o
LA, R B R AN R 24 7 J3E 1 a3 T
ARSBBLE SRR, B JR R A B AR A B AT — 2 HY)
L2

2.4.2 HLETEPENY KRB ARGR TRNAHRE,
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x6 BREEWEMKANEEESHRERNRMDRNEA
APARERERNSHER(XLs,n=6,mg/L)

Tab 6 Distribution of hydroxycamptothecin nanopar-

ticles and its injection in rat plasma and tissues

at different time point (x +s,n=6, mg/L)

30 min

60 min

120 min

240 min

fhin RAER REWE RAER BEWE RAEW BB BLEN RERH

BAKE AT

WARE AR

B A

WARR AT

13 0.62£0.04 0.14£0.03

0
Ji
Ji

i
"g
[

0.57£0.01 0.5610.06
125£0.17 0.54£0.04
0954021 0.20£0.02
2504043 0.5610.02
0.3940.02 0.530.06
0.48+0.07 0.50+0.01

039£0.10 0.02£0.02021£0.08 021£0.11
049£0.01 0.54£0.01 0.4610.02 0.45£0.02

349£0.70 0.58+0.03
1342050 023£0.02
2231029 049+0.01
056£0.07 04710.04
048£0.01 049+0.02

33440.65 0.50+0.01
1292039 021£0.04
1442034 0512001
047£0.05 0420.02
047+0.01 0.49+0.01

034£0.03 0.11£045
045£0.01 045£0.02
3161050 045£0.01
0.85£0.33 0.16£0.01
2742038 048£0.01
039£0.02 0.39£0.01
047£0.01 0.47£0.00

AR R A A BB (Re) VB 10 205 (Te) | 32k
FEPEFEH(Si) , Foh Re Al Te Sz W& AR 20 it 1) HE 1)
P, S Sz A% Fi ] 5 Ay R o e, (A R o
574, Re=AUC/AUC.(AUC 2y AUCs-120 min, t 1 L[]
H, ¢ A ARSE [ 7)) , Te= AUC/AUC (T HHEZRE
NT RAEREERE , ), Si=cronrs S5, FREEE RN
KRIAE Y Re B A, M 6.28( > 1), FHH BRI =R AR AN
KRS BT HAT B A e P, DXL A A A o ot
Hb R ELEA RO RLAE LI i Re {52 1.40(>1) ,
— 2 e [ KOk A — s AR AR I Rk
DU R 848 T T H58 Te {ELAN SifRL, 45 R WK 7 L8, X
HEAS LA Te (A B, R BRI A AR o TR
B TE ST, SR VB IR T Te (HIY R T 6, %
FIIAH EE T2 B AR B S, AN RRE RS = 2 P 7E 25 4141
PR R, X FE P 25 7R 45 IR 1] 5 09 Si R B, BRAE
HiFZHZL(30 min) &b, SR FE AT AR Y ST IR T 1,
F T 18] 25 24 W0 T v A v B i v T LA ZH 2, I
BRI 2 5 ELR A I ) A A, A ) P B 5 T
RS . B RS BT R B, TE4 24 )5 30~
240 min IR i) BEPY , R R BN RREAE L il (BR 45 25
J5 30 min&h) VB L3 TP S 3 TR A
Bl S (P<<0.05 8% P<<0.01).,
®7T ARESMKEHEESWEMAREEEHKE
#J Re 0 Te &
Tab 7 Re and Te values of rat after given hydroxy-
camptorthecin nanoparticles and its injection

via tail vein

FERh Re fe
RIEEREA KR REMHENT

1% 140 16.78 37

L 0.99 673 1.06

fit 628

It 579 275 254

fil 409 1.54 1.01

& 107 6.91 118

] 098 6.67 1.04
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Tab 8 Si value at various time points in rats after

given hydroxycamptothecin nanoparticles and

its injection via tail vein

30 min 60 min 120 min 240 min
i BAEME BEME BEENE RERE REENE REWE BEENE B
gURRL R AORR EBRE AoRE M AoRR EAR
Mm% 2002 381 9.00* 24.65 1558 241 9437 407

L 226™ 0.98 712" 1.08 7207 L0 7.09° 101
i 1327 274 260 247 258 241 374 280
i 050" 097 156 L17 2307 098 116" 0.94
i 270 1.02 530 124 608" LI8 6.88°" 116
i 2,60 1.08 128" 119 7067 102 6737 097

T SR R S LA, * P<<0.05, " *P<<0.01
Note: vs. hydroxycamptothecin injection, *P<<0.05, " *P<<0.01
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EEERTE
S STk
(1] EERG, XIFE, BT, 55 0 2 s R I A e a7 Fr A

w

- 170 - China Pharmacy 2021 Vol. 32 No. 2

[2]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

FEE R[] PRS2 2= B4z, 2017, 38(4) : 282-285.
FRZEYE 2R LT, i % S — RS G A B s WU T 4
VAT WA AR /DN 200 6 i 982 1 W R 5 (I BAR 25 0 5 i
JR,2020,35(1):133-137.
/N G K AR 2 R SRR I B AT e
ERRPIR B AT RO T [ B BE 2, 2019, 47(11)
1333-1336.
D, S aE, T I IR M A 2 R S
TSR] A b R 2 4%k, 2015, 4(3) : 185-189.
ZEARAE, T AR IH, S R SR, T A
FER A AR ARG RL  #5 T 201 R 258 25 S5 R 24
F4,2018,29(1) :85-90.
W, TSI A ek, S5 3R VR FVANROR R BF ST 0T
[J].H [ 25 7%, 2020, 17(9) : 636-642.
FE R 27 25 e N IR 24 00 . PUER[S]. 2015 4F
WAL« E B 25 BHEG ik, 2015: 363-368.
S T AR 0 K it A 114 25 )y 2 T T e A0 ) 2
PR D] A ERHI K2, 2010.
VA TH, T, FOT , 4 R S A IR A KA Y
2l SB[ AR R R F 4, 2018, 34
(3):265-270.
T A 2R 2 B N SO AR R B P 1 247 2l 2% R /N B
NI A WF5E (0] T E 25 57, 2016, 27 (16) : 2236-
2239.
AL, i, FEROR , 55 IR E B0 JE PLGA-TPGS 44K hr
TE /N B AR [ 4 [0, o el B e 2525 24 ik, 2017, 37
(7):590-595.612.
SRER TR T R VR R AT A A Ui N o AR ) ) 46 R AR i e
PR D] I b BT K%, 2020.
T, KT, ST A I ERAE A 7K KB B2 [ AR TR 4k
AR PN 25 8l 2 B8 e PR S [D]. R 2, 2014, 45(8)
1110-1114.
¥ 2 B B U8V PLGA-PEG-PLGA 7K BEBG A0 21k
29 T B R RALIR YT S D] KA HMOR2E
2018.
FYRE SN, BRI, AR BB R IR R A % S
Jibea 8 il PE IR I L 240, 2019, 28(4) : 12-15.
VIEE, X, 52011 55 14 PEG-PLGA 44K i o (1 (441
PEM S A SO LB AR Y BRI P A 2 2000 A [ ] 52
FHEE~:2475 2019, 35(6) : 868-873.
IMEB 22 L o) 58 5 AR B I 11 2 T RO Py o)
& BRI PE[D]IG /R  ZRAb ol R A%, 2013
VRIS, IS R, S BT ) R S A G ST Ak A
B Do AL /N BRI A LRG3 A F 9 0. o R e 242 2%
#,2016,36(16):1374-1379.

(Wek H 1 :2020-09-27 & 18] F 451 : 2020-12-11)

(4l AR

HEEZG 202145 32 5 2 )



