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ABSTRACT - The particle size of medicinal materials is an important physical property that affects the phar-
maceutical behaviors such as dissolution, chemical stability, and bioavailability of solid dosage forms. The size
reduction of raw medicinal powder is needed to formulate insoluble drugs or slightly soluble medicines and to
improve the pharmaceutical properties such as the solubility, the pharmaceutical mixing, and the dispersion.
The objective of the present study is to evaluate physiological activity of amorphous and nano-particle prep-
arations of insoluble drug, ursodeoxycholic acid (UDCA), which were made by three types of fine grinding
mills. The change of physical properties of ground UDCA was conformed by Mastersiget microplus and X-ray
diffraction. We have investigated hepatoprotective effects of the nano-particle preparations of UDCA by plan-
etary mill, vibration rod mill and jet mill in CCl-induced oxidatively injured mouse liver. The results showed
that nano-particle preparations of UDCA all decreased reaclive oxygen sepecies generation and lipid peroxi-
dation in CCl,-induced oxidative stress mice. Among them, nano-particle preparations by vibration rod mill
and jet mill showed more significantly hepatoprotective effects compared to intact UDCA and planetary mill-
ground UDCA. These results suggest that ground UDCA with vibration rod mill and jet mill shows a high
amorphous state and the improved dissolution.
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Table 1. Particles size of ground products for each grinding equipment.

intact UDCA : xp= 5.25, X5y = 25.28, x4y = 69.33[um]

Planetary ball mill Vibration rod mill Jet mill
min X9 X50 Xg0 min X{0 X5p Xgg Lot No. Xyp Xs0 Xg9
0 5.25 25.28 69.33 0 5.25 25.28 69.33 0 5.25 25.28 69.33
15 0.90 5.06 25.81 1 5.05 30.78 80.60 1 0.68 2.03 3.64
30 0.97 5.58 30.75 5 5.92 31.36 83.39 2 0.64 1.56 4.01
60 0.77 433 33.24 15 7.03 30.52 76.65 3 0.67 1.66 3.90
120 1.16 6.40 42.11 30 7.01 32.90 87.16 4 0.68 1.66 3.59
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Fig. 1. Change in powder XRD patterns of UDCA by three

types of grinding mills. (A) intact UDCA, (B) planetary ball
mill-60 min, (C) vibration rod mill-15 min, (D) jet mill No. 1.
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Fig. 2. Effect of nano-particle preparations of ursodeoxycholic
acid by fine grinding mills on free radical generation CON,
Control; IP, Intact powder; PB, Planetary ball mill; VR,
Vibration rod mill; JM, Jet mill. Each value is the mean® S.E. of
6 mice. Statistical significance; *p<0.05, ***p<0.001vs. CON.

radical 4L 2. Qg zEbAPY =] X &l AEDY ke
AEE A AFAEE MDA 2 HNEO 1)A)= J8ks &5
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7t BT AEE vehisitt 2EiM AEY S A%
Y= F4gF 79 nonprotein-SH FA2H-& viEl$]
oh o]AE CCLl 2% 723 REZ5 918 nonprotein-
SH’F AEH Bl A=z Az vz A7} 714
wol F97t FaEe] o B4 FAE o= AlmEc
(Fig. 4).
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Fig. 3. Effect of nano-particle preparations of ursodeoxycholic
acid by fine grinding mills on lipid peroxidation. CON, Control;
IP, Intact powder; PB, Planetary ball mill; VR, Vibration rod
mill; JM, Jet mill, Each value is the mean+S.E. of 6 mice.
Statistical significance; *p<0.03, *#p<0.01, ***p=<0.001 vs. CON.
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Fig. 4. Effect of namo-particle preparations of utsodeoxycholic
acid by fine grinding mills on nonprotein-SH levels. CON,
Control; IP, Intact powder; PB, Planetary ball mill; VR, Vibra
tion rod mill; JM, Jet mill, Each value is the mean+ S.E. of 6 mice.
Statistical significance; *p<0.05, vs. CON.
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Fig. 5. Effect of nano-particle preparations of ursodeoxycholic
acid by fine grinding mills on total-SH levels. CON, Control;
IP, Intact powder; PB, Planetary ball mill; VR, Vibration rod
mill; JM, Jet mill. Each value is the mean+ 8.E. of 6 mice.
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Fig. 6. Effect of nano-particle preparations of ursodeoxycholic
acid by fine grinding mills on serum bile acids. CON, Control;

IP, Intact powder; PB, Planetary ball mill; VR, Vibration rod
mill; JM, Jet mill. Each value is the mean* 5.E. of 6 mice.

7158 &4k o =EAe) 4 5 xsle) B9H V)5
HEHE 3‘— ?’]“— Aoz d=x glc}. o|#j&t free radical-
"51—7‘} 2 AR F o7 ARH| 2| FHAAE 71 B9
3 gz cCl -, CCLO, -, - O, * OH, ROO - &
RO - So] ZgHo] Al’-’—}[Corfran % 1989). ©]2& free
radical®] FHe]| vl Wholslr] dshed A= Ak £
A:[16] & catalase, SOD, GSH peroxidase, GSH S- trans-
ferase, GSH, uric acid, vitamin E, ascorbate nonprotein-
SH 59 &¥A} 8aksl BdEo] sl =3 o f-2y
B e A 94 ehaksl B8 wdSigit o4
HOR free radicaly Al 7HEE sl HEA
¢l FEel CCl= vl EE9) cytochrome P-4500] 23
CCL + ¥ CCLO, - & AAAAE F7H7}F A =] 4]
172 Azl vheEle] FREs AR 1
23 DNASL AsS $esA Eadel, Hste] gl
o] Ev i, 1A S} FREEste] whuAle] Aks)
9 AaAAlstE B AE 71 AHE 42T MEAE
22 g Halliwell 5 1989). Aol GSH, nonprotein-
SHe} 722 AEx} Bde] E£x)ste] AAAA FabAlel wb
&8ley B2} EAv GSH S-transferaseell <13) GSH
¥3-& 38} (Sevanian 5, 1983) Z@v} digke] A
248 FzEA7) "3"‘45]“] GSHS] ZAgel| 28l sf=7]2lo] A
Blste] FZEA 7} F48] A ARl FRE R 24
2ArS ozl 7;1°l¢1. EZ CCL - & 0,8 414:3] ulgs)
o CCLO, * cytochrome P-450%} 722 A% A2 TAFA
<+ 743 Ziﬁﬂtﬂ'“% AE SelFe] Holde] Z71E 4o
74 Z]ilﬁ]-*}i}—— EAAN T 5 A A EY HALE
7|k W AT o] s)e}(Halliwell % 1989).
UDCA®] = SAA", 2479 FHEFAEH, 2

1
rLLE.
o

of



6 Han Yonung Chung et al.

EF=, Ay uhet 22 Bogk B B4 % L}E}LH
o, 247y FHAR o we} 7t o2 XA €
vehigic), o] ejzte] Bafol whE %JEHE] H #e }

Epdolel WskeN e UDCAS] &s|5iAl} ZASGge
ol=gw}

#H UDCAX -SH-} metallothionein®} Zre] 3hARELE-
2] = B Ak AE-E Jebdchs B s gl
[5]. =3+ CClel] Th3t Akzk4 /“Eﬁﬂhoﬂ HaA] 7R st

7 FRFES e o BAE gl zaw
2 ATl UDCARE} 749 2= &

g A A AR IAELE JAslE ) =3t UDCA

A LT E A AFEH AEH 2] digl wejriH el
nonprotein-SH¢} total-SHel| qh;] AE AFz=d A ERY
2 AT A uIE e AU FAs B
Ed Xl 5 = Ho“’%‘?—jv Urt}"ﬂ?d‘ﬂr He] 2FEE
W3} A ER] 75’-1—, A7TE B FrEE F1E, o
F TEA Al et A2 wlE Hsh) °V‘]’
2| AFeX UDCAE 43 n]Eeol 25 50|
7V F GAAEAA W A Al gle 2 E-
7} S7FE R oL wlisel &5 uDCAS FETt
of 7]19lg Ao A" B3] o83 Ay} AFE=
W 2 AEHA oS @A s

oo} Axtz 748 w7 E-2 AL ES 5
TIAA A=@AS7 ZA e 511-‘-‘- 71 elel AR
e}

=

ra

Corfran, R. S. and S. L. Robbins, 1989. Robbins pathologic
basis of disease. W. B.saunders, Philadelphia.

Esterbauer, H., Schaur, R. J. and H. Zoliner, 1991. Chemistry
and Biochemistry of 4-Hyroxynonenal, Malonaldehyde and
Related Aldehydes; Free Rad. Biol Med., 11, 81-128.

Halliwell, B. and J. M. Gutteridge, 1989. Free radicals in

biology and medicine. Oxford. Conference.

Higashi, T, 1988. Critical review on the determination of
glutathione in biological preparations. Proteins, Nucleic
Acid and Enzyme, 33, 1370-1382.

Kim, K. R, Kang, C. M., Beak, J. H,, Lee, Y. M. and K. W.
Kim, 1998. Bile-acid induced apoptosis in HL-60 leukemia
cells. J Kor Associ. Cancer Preven., 3, 107-114.

Kulesar-Gergely, J. and A. Kluesar, 1997. Studies in the
effects of ursodeoxycholic acid in rats with acute carbon-
tetrachloride injury. Arzneim.-Forsch./Drus Res., 47, 659-661.

Kwak, S. S, Kim, H. 1, Chung, H. Y., Chung, H. Y,
Yamamoto, K., Oguchi, T., Tozuka, Y., Yonemoch, E,
Terada, K. and W. S. Choi, Amorphous and nano-particle
preparation for improvement of insoluble drugs bioavail
ability. 2nd Asian Aerosol

Leuschner, U. and W. Kurtz, 1990. Pharmacological aspects
and therapeutic effects of ursodeoxycholic acid. Dig. Dis.,
8, 12-22.

Miller, P., Weiss, S., Comell, M., J. Dockery, 1981. Specific
123]-radioimmunoassay for cholyglycine, a bile acid, in
serum. Clin Chem., 27, 1698-1703.

Mitsuyoshi, H., Nakashima, T., Sumida, Y., Yoh, T., Nakgima,
Y., Ishikawa, H., Inaba, K., Sakamoto, Y., Okanoue, T. and
K. Kashima, 1999. Ursodeoxycholic acid protects hepato-
cytes against oxidative injury via induction of antioxidants.
Biochem. Biophys. Res. Commun., 263, 537-542,

Nakagawa, S., Makino, I., Ishizaki, T. and I. Dohi, 1977.
Dissolution of cholesterol gallstones by ursodeoxycholic
acid. Lancet, 20, 367-369.

Poupon, R. E., Poupon, R., Balkau, B. N. and The UDCA-
PBC Study Group. 1994,

Ursodiol for the long-term treatment of primary biliary
cirrhosis. N. Engl. J. Med., 330, 1342-1347.

Sedlak, J. and R.H. Lindsay, 1968. Estimation of total protein-
bound and nonpropein-bound sulfhydryl groups in tissue
with Ellman's reagent. Anal. Biochem., 25, 192-196.

Yonemochi, E., Inoue, Y., Buckton, G., Moffat, A., Oguchi, T.
and K. Yamamoto, 1999. Differences in crystallization behavior
between quenched and ground amorphous ursodeoxycholic
acid. Pharm. Res., 16, 835-840.



