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[Abstract] Objective In this study, 2—butyloxide—5—butylaminobenzoic acid (BBA) was synthesized with butyric acid and 5-
aminosalicylic acid,, which can be used as the prodrug for the treatment of colon cancer. The sustained—release preparation of BBA nano-
crystals expected with good targeting and high bioavailability was prepared by using nanotechnology , which could effectively solve the
problems of antitumor drug solubility and pharmaceutical properties. Methods BBA nanocrystals were prepared by solvent—antisolvent
precipitation , and were characterized by NMR scanning, infrared spectrometer and transmission electron microscopy. High—performance
liquid chromatography (HPLC) was used to detect the content of BBA. The cell viability of SW620 cells treated with different concen-
trations of BBA, BBA nanocrystals, blank nanocrystals, 5—fluorouracil (5-FU) , 5—aminosalicylic acid (5-ASA) and sodium butyrate
(NaB) were detected by MTT assay. Results BBA nanocrystals were successfully prepared. MTT results showed that the in vitro inhibi-
tory effect of BBA nanocrystals on colon cancer cells of SW620 was slightly lower than that of the positive control group of 5-FU (P >
0.05) , but was similar to the other groups at the same concentration ,indicating that BBA nanocrystals showed desire inhibitory effect on
colon cancer cells SW620 in vitro(P < 0.05). Conclusion In the present study, we successfully prepared the nanocrystals of BBA as
the pro—drug of butyric, which proved that the new drug preparation showed an inhibitory effect on colon cancer cells, and might provide
an extremely significant new idea and original approach for the clinical treatment of colon cancer.
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TIPS AR IR AR IR EE I FE 75°C ~ 85°C 2
B8], SR 4 h JE AR . e R I R DL RS A
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2.1.3 BBA & NMR 447 fif & [ BBA I fff 7E R A7
650 wL Y DMSO A% #EE W, TAAZ WG L HRAX, X Ho it
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2.1.4 BBAWK S H & ABICRHGER R EFI
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P SR VA, BEELIRE M 40 °C, TlEsk 28 kX 7%
TV, 7 ) B B 3 TR P BE L A 3.5 mL 30
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2.2.2 rolkitiats B BBA .BBA 49K FFIZS (48K
il =R TR AR S 3 mg BEAN S 100 mg ) KBr fh A 7E T
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WEALE F, 78 12 MPa JE J1 N80 15 s BRI AR B
st FE TGRS B8 SR 1 mm 2247 (3550 21235 BH KB 3 1 )5
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2.3 BBAKBEENE

2.3.1 HRCRAEEFAN ARSI R E OB 4,
i 3 (HPLC) M 22 BBA & &t . 4 i A . Agilent
ZORBAXSB-C18 #1(4.6%250 mm,5 wm) ; a4l : 2%/
LR (0.1 mol/L,50:50) ; Kzl %+ : 240 nm; Jiiik : 1 mlL/
min; AR 30 °C; AR 20 pl.

2.3.2 #mlk ke KEEFRILS mg BBA, & T 50
mL A AR, A HPLC 2% i H o2 215 i) o
25,153 BBA % £ (100 we/mL) . fHHU BBA it 45/
i, FH HPLC 9% H s B 2800 MR B2, DA HPLC 9% H i
YE R 78 IR, 52505366 BETHAE 200 nm ~ 700 nm
P AT Y RE R T, DA SE BBA AR BBk
WK .
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P oL it O I S o B B AR A, FH 0.22 um 734
FLUE ML U8 S5 I AR . BUZS 9K d Ak 2 4k
i 0.5 mg, 4 IA 1 mL 5 HPLC ¢ H AT, K IR
75 30 min J5 7E IR BEALAR LIRS S min, FRAE 4 000 xg 4%
PR 4 min AT REFLAL B  FHARS A 71N 0 W H
EPE NN FEHWE T 5 mL 24801, i A HPLC 2%
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T ) 2 ) S A O v AR 3% P e SR o
2332 & MX FF R FEHEWIBBA 100 mg, & T
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12.25 mL, 730 518 T 25 mL &5 P, J HPLC 2%
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2.3 1T i 2 AR AR, T SR i 118 A g 0 T AR 4
il bR 2

2.3.3.3 MEF A EE  H KRR R % £ GE R
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T HPLC 2% F i B 2500 BV B, FH 0.22 m L UE
I3 0 W S ) R TR AR 6 3 B i, 52 2.3.1 T €5 3% 4%
P E 6 45 EIBRE S A BBA A&, B E 3 R
ST AR I IE SR
2.3.35 =Dk FEAL K2 mg BBA T 10 mL %
I, A 4 mg 25 K TR R, T HPLC 2% F B e
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X g B0 4 min, OO 5 91 J2 1 VRE 1 1k B2k 680
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T S5 A ron RECRORR 3 A T TSR A AR AG I | B AR
FEW 1 3R, R AR I F il 5k
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241 ez A AR SCER R /N LSS B 0 A0 i R
SW620, F 7 10% ) Gibeo Jii 24F ML (FBS) A1 1% 7 5
K-BERRZ T DMEM B 327, THRE A 37 °C R E
H 5% 1) CO, SRR EE T 178 FUAN M35 7% o SEa0 )
A KRS KA SW620 45 i 41, FH 0.25% 1 ik
B B T SW620 45 iz 488 4N, 8 4 B Bk B LA
SH.
2.4.2 MTT %% ASE R MTT[3- (4, 5- 11 FEg
W23 ) =2, 5— IR KL DU M5 TRk A 17 G I 200 B3 e
DE AR -
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B SW620 25 s LI , A ZS (A RE SR 1 TR Ak,
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51 SW620 45 iz Jii 20 AL, K78 N A VAR B2 TR o 4 < 10°
cells/mL, RS AHETE 96 FLANMERE IR - A LA 100 pL
B T B A TR BT, O E R R HE I A JC 41 B Y PBS
YER7ZS AR REEL 5

@SW620 45 Iz 20 M i 15 7 - R4l AE 37 °C 5%
W B CO, FIMRLFIE BE 45 T & 4TS  FE3E Rl T
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BBA 2K fh R ZS 4K & CREFD 259 R VR B 4l 1 H
L) I CO, A P 4R B 15775

GMTT 5 1 522 - 53 B 24 48 F11 72h B[R] 45,
BFLINA MTT 3 (4 mg/mL) 20 pL, B 5 /N0 W 57 FL
NI MTT K5 229, A FL i A 100 pl. DMSO, #% 3% 10
min, 25 5 T

@ Lo 4 25 5 05 A 1) 96 FLAN i 15 5 A A7
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O HLATIE RT3 W T 330 B A [ R 11 5—98C
PR W IE (5-FU) . T MR 4M (NaB) . 5- & 3£ /K 7 1R (5-
ASA) .BBA .BBAZK i &5 YK f A LRI & 24
h.48 h.72 hJ& (CH:H 5—FU A8y BHE XS B8 ) 8 5 MTT 46
DN SW620 £ fifg 5 il 751 76 9% 7 AN [ i (1) B2 i 11%) 4l B A7
TR,

P A5 A WG BE AT BB AR A5 R A 0N
AN AT 15 R (Cell Viability , %)= [A(IN2Y)- A(Z5 )]/
[AOZ))- A(ZS )] % 100,

3 &R

3.1 BBA G ZHEEIRIFMER

311 PR FHo-FKh-5-TEERFTE WE 1T
TN PR 2-FR -5 T WA IR HR R A A2 IR
OB AR IS R AR i b (o) Ab B T A A
o0 9.84 By LU, WU BH T RGO AEAE , BIAS AR T 5 —
e - FR A5 T BRI R
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3.4.3 AR/ & Ay 2] 2 2.3.1 €A G A% {4 A
E , LUITINAS 9 BBA U AR (O Xp e B (Y ) A 7 2tk 1]
VA, 753 2R AE M Ze i Il 75 #2508 <y = 48265x + 2 x 10°
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Figure 6 BBA standard concentration curve
3.4.4 WEE FTLME K EE R
3.4.41 B AAEEE 231 WO T SRR,
DUASAR S T A AN 22 1 7R o ARSI I i AL T3 H BBA
TR BE Y B BRI 220 0.33% , i FE 19 H N
HEDR 25 0 0.15% , w5 W B 1) B INAR DR 22 8 0.13%, 3
INTF15%, FWZ Tk HINAE % B, 7S R

®1 BABEEZRERK(n=5)

Table 1 Intraday precision test results(n = 5)

Con (pg/mL) Peak area Mean *+ SD RSD(%)
36 2 776 440 2776 439 2 401 360 24 219 120 3 574 247 2790 080.20 * 424 721.20 0.15
18 1289 380 1991 585 2354 125 3438 002 3 367 987 2488 215.60 + 821 939.10 0.33
54 4046 995 2 860 870 3 053 050 3 928 842 3 632 595 3 504 470.00 £ 470 923.80 0.13

3.4.42 BIAMEE [FB, H B ELE b, AR
A [E] 5 BBA Y VR E A A5 0 1T AR, 25 S an 3 2 I L AR
s T AR R BBA VAV, PR B (A I S 5 SR i H
(VBRI 25 0.41% , Hrvfe J3E A (ot 285 SR 1% FI (04

Wl 22 0.629% S IE YR M5 45 R F DB
%9 0319 KN T 1.5% , F W07 ik F IR 0
U A AIHTER

®2 HEEEEERLERR(n=5)

Table 2 Daytime precision test results (n=5)

Con (p.g/mL) Peak area Mean *+ SD RSD (%)
437 45 435 959 51 703 765 31999 307 24 905 588 24 615 539 35 732 031.60 = 10 990 759.70 0.31
184 17 064 001 36 366 274 13 442729 9 307 245 7 667 464 16 769 542.60 + 10 331 698.80 0.62
101.7 11 494 837 14 718 936 7 431 451 5521 218 5 456 264 8924 541.20 + 3 633 794.30 0.41
3443 FHME 23T ARMFMEEMEER IR OREEEE N R
BRI 3 i i Y e B RSD 24 0.14% , 4%
*3 EEUHERLEREK
Table 3 Repetitive investigation results
Con (pg/mL) Peak area Mean + SD RSD (%)
36.31 2652763 2873338 2142773 2283904 1870420 2518 437 2390 272.50 * 332 038.30 0.14
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3.4.4.4 JmFepic R 47231 WA SN RE b RE
R, > e JBE 8] e I o 3 9k, A8 SF 240 1 FR 30
Ko VRIS 8 R PCR, LA R NE 4R &
HU 3 N 119 BBA P24 [mICR 7 99.0% ~ 101% ,
RSD /T 1.5% , iEBHIZ 7 105 J2 I e K

K4 MBEREERER

Table 4 Results of recovery rate survey

Con Found

(pg/mL)  (pg/mL) Recovery(%) Mean + SD RSD (%)

415 414.22 99.81 100.07 £ 0.24 0.28
414.54 99.89
416.35 100.32

196.5 196.76 100.13 99.93 £ 0.27 0.39
195.23 99.35
195.96 99.72

19.65 19.58 99.69 99.92 £ 0.99 0.76
19.41 98.79
19.71 100.31

E: S IEMAT BBA 4 K dh 69 L3 R 85% + 1%,

3.5 BBA 4K g X 45 B e 4 B (9 #0014 FA

W 7A FiR VR B R A 24 h B 76 % 5800 454
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6] 351} 48 h (8] 7B) 172 h (& 7C) , 25 M 1 Jy 30
wm 140 wm s, BBA 44K %55 45 798 41 i SW620 fé 4
AN R BRI () e B P X IR 5-F U, {H B
T H A& R EE4L 254 (K 7D) ; BBA 4K i 5
BBA, P4 [A] 7 A 22 5% (P < 0.05) , 3B BBA 4K
X 25 I e 20 L SW 620 A7 B I IR/ E FH o ASTRI iR
[ 3 Bl 771 5 SW620 &5 7 9 4 i & 48 h J5 (K1 7B)
30 wM ) BBA 41 SW620 &5 iz Ji 41 Ml i 17 16 % h
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Figure 7 Cell proliferation inhibition of BBA nanocrystals
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