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Abstract: Objective To optimize the prescription and preparation process of “Hugan I”” Orally Disintegrating Tablets, and investigate
its efficacy against acute liver injury in mice. Methods Single factor method was used for disintegrants, lubricants, and fillers
screening. Taking the appearance, hardness, friability and disintegration time of the tablets as the comprehensive evaluation index, the
dosage of disintegrant, micro-silica gel and magnesium stearate was selected as the investigation factor. The Box-Behnken response
surface method was used to optimize the orally disintegrating tablets. Acetaminophen (APAP, 500 mg/kg) was used to replicate acute
liver injury model by one-time high-dose intragastric administration to investigate the effects of orally disintegrating tablets on the
activities of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in serum, the content of glutathione (GSH) and
malondialdehyde (MDA) and morphological changes in liver tissue. Results The optimal prescription was as following: dry paste
powder 22.00%, microcrystalline cellulose 18.00%, sorbitol 20.00%, mannitol 16.00%, Aspartame 0.50%, citric acid 0.50%,

s HE: 2020-01-03

EeWH: EELELLTELSLRMEEATEZ (7002016008005)

TEHREN: BN (1973—), &, WHLE RN, BEPLIN, Wit, BRI HATZ%, Tel: 13832150858  E-mail: 541944966@qq.com
*BEFEE BEOL (1973—), B, wHAbzE A, #d%, WL, FENFHZ TR SE T TIE. E-mail: zyg314@163.com



¢ $# Chinese Traditional and Herbal Drugs 3£ 51 % 25 12 3 2020 6 A

* 3195 -

disintegration agent L-HPC 20.00%, micro-powder silica gel 2.50% and magnesium stearate 0.50%. The hardness of the orally

disintegrating tablets was 4—7 kg, the mean disintegration time was about 50 s, and the mean friability was around 0.85%. Compared

with the model group, there were significant differences (P < 0.01) in Biphenyl diester control group, “Hugan I’ Decoction group and

“Hugan I” Orally Disintegrating Tablets group, and the levels of ALT and AST in the serum of the mice were significantly decreased,

The content of MDA in the liver tissue was decreased, which improved the damage of APAP to liver tissue. Conclusion The

formulation of the “Hugan I”” Orally Disintegrating Tablet is feasible and easy to operate, which achieves the same effect with “Hugan

I” Decoction that effectively prevent liver damage caused by acetaminophen with no significant differences.

Key words: Hugan I; orally disintegrating tablets; Box-Behnken response surface method; liver injury; pharmacodynamics;

disintegration time; acetaminophen
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FiF 51 B g B TR0 5 v, BRIREL 1 U B T 9
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Table 1 Effect of different lubricants on powder fluidity

and disintegration time limit

F5 WOREER% WIRERES/ % IRIEF/(C) R AR PR /s

1 2.5 41 79
2 0.5 59 98
3 1.0 55 101
4 2.5 0.5 37 72

&2 TEHAFEFIXS O A AR RS PRAVSZAG
Table 2 Effect of different fillers on disintegration time

limit of orally disintegrating tablets

5 R/ % HEE% WEEE/% MCC/% ffRIFR/s

1 25.00 25.00 118
2 25.00 25.00 127
3 25.00 25.00 134
4 25.00 25.00 100
5 25.00 25.00 89
6 25.00 25.00 93
7 20.00 15.00 15.00 83
8 15.00 20.00 15.00 70
9 15.00 15.00 20.00 79
10 14.00 20.00 16.00 76
11 16.00 20.00 14.00 78
12 16.00 20.00 16.00 73
13 16.00 20.00 18.00 65
14 18.00 20.00 16.00 70
15 16.00 22.00 18.00 86

MCC =% DA R LR A4 R B, o A RO AR B T
CHEREMHARSEE, P =EHE, &
Lk EHER 16.00%. 1HFE 20.00%. MCC
18.00%.

2.4 Box-Behnken lOREEMIE “3PBF 1 5”7 QAR
AHIRETZ

240 SRESWUR LR ARSI AR TR A
K2 B S8 b, R A& (A, R RER
& (B). WRREME (O 3 NMRNERRNAE
B, DL AN, TR WEmERE. At PR A
NGV RRPR, LLE I, ST 2 ¢
21204, BEZREN O R T2, &
MRFIZBUL. B &3 NKE, SERETFRIERK
RN 4.

242 HARE  RH Design-Expert X b THI %
AT T, DL Y AR BT B G, Fl i A G
FE (P EXLE BERHAT R, i e
WETROWEE, B8] 2 kAR Y=
85.80+1.75 A—2.63 B—5.13 C—3.75 AB—0.25
AC+1.00 BC—11.40 A>—8.15 B>+2.358 C2, /=
0.9839, HZEDIEEE (K5 P<0.01, F=47.62,
TR B R 2 22 s RIUT P=0.962 5>
0.01, RIWIAEZE, Ui WA B A5 B
BIA, WEwzEN, ol DL R “4P i 1457
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34 Box-Behnken MR EAMiEH] & T Z LW RIHHIE R RS HEDH
KERELER Table 5 Variance analysis
Table 4 Box-Behnken response surface method i SEHF HBE FE Pl BEM
optimization design and results of processing experiments R 1 227.48 9 4762 <001 ME%E
Wiy A% B/% Clu  &Reirs A 2450 1 855 00222 B
120000  3.00(+) 050(-1) 81 B 55.12 1 1925 0.0032 tRE#H
2 1500(-1) 250(0) 050 80 C 210.13 1 7336 <0.01 M
3 2000 3.00 1.50 (+1) 73 AB 56.25 1 19.64 0.0030 HREE
4 2000 2.50 1.00 (0) 86 AC 0.25 1 0.087 0.7762
5 2500(+1)  2.50 1.50 73 BC 4.00 1 140 02759
6 2000 2.50 1.00 87 A2 547.20 1 19104 <0.01
72500 2.00(-1) 1.00 74 B2 279.67 1 97.64 <0.01
§ 2000 2.50 1.00 87 c 23.25 1 8.12 0.0247
9 25.00 3.00 1.00 62 Fl4 20.05 7
10 20.00 2.00 0.50 89 SAME 125 3 0.09 09625 Ai#E
11 25.00 2.50 0.50 84 e 18.80 4
12 1500 2.00 1.00 63 B 124753 16
13 15.00 3.00 1.00 66
14 15.00 2.50 1.50 70 L 1) 2% T 8B AT 2 B AT
15 20.00 2.50 1.00 83 243 WM @R REME TR, Ed
16 20.00 2.50 1.00 87 Design-Expert V 8.0.6.1 #2128 G 1P 1R
17 20.00 2.00 1.50 77
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Fig. 1 Contour plot and response surface diagram of A—C
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MR 2.37% TEAREREE 0.50%. F&IBOLALIALTT
FlE, HESEPREAER AT, SR RERE NE
£, BPAfRFTIE 20.00% UBENRE 2.50%, il AR R
£ 0.50%.
25 “PRIIIS” OBARMRKHEIETIZ

Y b 7 BB K 22.00% MCC 18.00%. 11141
% 20.00%. H#FEEE 16.00%. L-HPC 20.00%- i
L 0.50% FrIEER 0.50%FREL 250 Fftikl, KA
SEIBMRIRS, BRIGIMARREER 2.50%. fiffiE
FREE 0.50%, WA, MARBEEEREER, FilaE
J¥ 4~7 kg, HIARITER 45~54's, e 0.85%,
KB EHEST, AR 04g, RESE 10%.
2.6 UEIESCIE

KR R B ikt i ab 7 EL b i 4 3 it
CHRE 1S R R RMTRAIE. S5 RATR A R TE
JeRE, R, (RIS, MR RRRGE, R
WE, MERERE . iR E RS (P E 2 2015
FRESR, S5 ILE 6.

F 6 IIEKIR (Xts,n=8)
Table 6 Verification test result (x £ s, n=38)

S RS W% ERE FREER
1 47.67£1.03 520%0.11 0.81+0.02 FEEK
2 51.5+1.05 5.44+0.04 0.79+0.01 FFHER
3 48.33+0.82 4.85+0.13 0.82+0.02 fFHER
2.7 HYEMR
271 PRGN /N R R T R
1 G HRIEBEALE TR BN T R IR
FHPE R ZH (AR 2D “9P R 1557 DA A2l

PR 1S KEGRA, A 8 KR, &A1 ig
47y, WRIBAS/PRIAZRIERE, MRHASH
RIS TS ARFUE B AR, P 1 4 45 7 B XU g
4.05 mg/kg, “4HF15 71 g 4145 T 400 mg/(kg-d),
CHUE 2 2500 R H 28 TR/K I BOAD, “9 157
IKRIZE T 20 mL/kg, BPEER/NRZAZ) 0.5 mL, %
ren?i7d, 1IR/d. RikR%%5 1 hJa, RO,
FH/NRYY ig 45 T3 L2 A2y (acetaminophen,
APAP, 500 mg/kg) /N SRS, &
PR 2568, ANEEIK, 24 h G AT AR SR bR BOAS I
272 FESCREHLEE G240 )5, /NREIREK
BT 1.5 mL FF 2484 EP %7, 4 000 r/min 0> 20
min, B EZEME, —20 CRAFRRL. /N BB STiME
SETEAE B, B2 P FH I 1048 7K 15 AR I 8 [
S, WOAREEY) A, HE Jetaes N AT 414

FRERARL, HARFFHLAT-80 CHR1F.
2.7.3 K MFRFR R TT

(1) 1M A DR Fa bR ORI i ALT.
AST W& M4 IR Sl B 7V, K B bR OO
T AR A T S S o ALT AST & & .

(2) PG A AT AR A BT, Y
JF I J5 P PivA (AR B 2R K b, 8T 5 PR 0.3 g,
TN 9 AR R K A EBEER K, AR 10% 0 T4
5%, RIG 4 000 r/min B0 10 min, HU_EFEWR,
F1-+ MDA F1 GSH )& & 5E .

(3) HHLR AL WA HIEET 10%
SR [, wHBOK, AiSasE, YlA, HE
P AT H SRS F 5

(4) Geil2243#0T: SKH SAS 8.2 #fFiltir4gtit
o, KM BEZERTTZE 7 (One-Way ANOVA)
b A2 R) 22 57
274 “YHF 1S RN 2 R R

(1) “4PHF 157 % APAP FrEuIs B stk 4
Mi& ALT. AST J&PERIFEM: MG+ ALT. AST
IRV FRAE R W IR A B iR bR . 50 EZH
AHEG, AR /N ER IS ALT. AST /K-F3 R
B, BAREEESR (P<0.01), XM ig
Y57 APAP BT . SRR, BN
RREH . “4PIF 157 KB “4IF 157 DU
/N FRMIE H ALTAST 36 PR3 A R F2 RS 1 B
I HXT T AST F1 ALT RO P I], IR AR 2H B
W 157 JKEIRAF “H/F 157 g F HI5FAE
BEMEZER (P<0.01), ULHHBCARXERLL. “PAF
157 JKBURLLAN “H BT 157 T3 F 400 2R A
8L, FBREIRER 40 00 I RRFE IR B ORI AR AR
SR NE T,

(2) “4PHF 1 57 % APAP FrEuIN B 2 itk iF 44
FF4HZ R MDA GSH /K- Ig2m: 55 2L LE,
R /N R AT 203000 MDA & &8 EFF, 30
APAP 15| /N EREEAL N . HRAHARLL, BOR
MERLH “H 157 KEGRAN “P 157 1
Fr /NI 32 MDA (14 &30 R FIFLRE (1)
TR, HAERENEZER (P<0.0D), UWHAZ )G
RS B A%/ N BRUFF IR SR . GSHL 2 T BEZH f i)
MBS, HESEEEYWERN g S5
TRAIARLL, EAYZ. FHMEZGA. 452540 GSH &
BYHEANREERE, HEEDUAERERER
(P<0.01), SHAAMEE, BEIRWUBRL . “P
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®7T  “PBF1S” 3 APAP FREURAFRG B RESHY
FM (X+s,n=8)

Table 7 Effect of orally disintegrating tablets on serum
transaminase in mice with liver injury induced by APAP
(xts,n=8)

HA) ALT/(ngL™")  AST/(ng-L™")
xof 40.08+3.91 89.53+11.46
1A 62.10+4.70"  120.14413.29%
IR XU 47.62£7.09™ 9579+ 9.44™

“PIF1S” KA 47.80+3.15" 9343+ 6.70%
“PRF1IS” Ol 47.094539"  93.80410.58"

HXRAE: #P<0.01; SHRAHE: "P<0.01
#P <0.01 vs control group; *"P < 0.01 vs model group

157 KEGRAF “H 15”7 D HI B2
%, IX 7] fe 55 GSH 7E APAP 45 24 5 /K SEAR Ak %,
CHRIRIE GSH /KF 24 h BPATYE IEHAES, AT
SHELERRE, WHATAHAEARS GSH K
FHIRE ST SR 8.

=8 “IFRF I =7%F APAP FRE A5 /N ERATZEZRHY MDA
GSH Z2M&M (Xxts,n=8)

Table 8 Effect on MDA and GSH content in liver tissue of
mice with liver injury caused by APAP (X *s,n=38)

ZH 5 MDA/(nmol-L™")  GSH/(ng:L™")
it R 10.9542.50 194.05+23.50
TR 16.20£3.51%  158.34+13.70*
I XU i 9.55+3.12"  156.01+12.15"

“HIF1S” KEDR  10.06E£137"  161.69% 6.89%
“PRF1S” O 9.72+2.75"  163.33415.00"

Huxfditiss:  #P<0.01; SEAALE:  “P<0.01
#P <0.01 vs control group; **P < 0.01 vs model group

(3) “HUF 157 SATALSUREL RN : “ 5T
157 F xRV B SEma ] 2 o,
IR/ SR ZAZE R RS, I/ iE i, A 40
MBS IER « SR RS . BT A /N R4
T 500 mg/kg (1] APAP AbER 5 HFAH LR, /i
ANTRT T ELIH 40 0 8 RE 2 iR 4 S IR

AN BB C-BORIUMERAMEZGA D- “9HF 157 FHH E- “P 157 KIR4A
A-control group B-model group C-Bifendate positive group D-“Hugan I” Oral Disintegrating Tablets group E-“Hugan I” Decoction group
B2 O/ x/NRIFEARIER SN (HE, X20)
Fig. 2 Effect of orally disintegrating tablets on pathological morphology of liver tissue in mice (HE, x 20)

WIE R MRS IR . SRR, BE
B RAVEZG2H . “PP R T 57 JKEURALA “ 4 AF
157 D3 AU AR A W e, AT 412
iR T IR AT B YT 157 KRB “ 4
157 EU R BRT 8 APAP BTS040 i 22
Xt APAP SUEI AT EVERAGRIEM, H “98F 1
57 OKEORAT “PF L5 EEE e R AR A

RIARAEL, o220

3 g
31 FEHHh

“PRF 1S AT EEBIFZ EWIK, HE, &
TR AR . BURKER LR R, JIS e
(G ENEEE NI ISP U R P Ul) P P ) &
PR OE, A R RT3, s T2
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Ae; M DUBM E K. WK 2SR
A X P HEAT R4 s B o] 2 3 AR 43 /N R
IMi& ALT A1 AST &1,  BEARNE B AL /N B IE
[ B R — e H s AR T RERS PRAR ML ALT 103%
PE, HI/NRFEE R & &, Mmid SRR,
TRFIE B P E AL BE 0014, Ty vh R 2508 FI ML AR,
ZHLSHEISERL, BEET P 1S RIFIARTT
W Bt
3.2 ORARRIESE

1 2 0 LA SR — ot 28 11 O[] g e i)
A, AITEMEVR L RD N POV, BRTE R PR
RS0, SRR AE NS IR, AU AT R
Perm BE MR, A RT3 m G ARG ROR .
SR TS, e B I 2 RE B R IR A B 1 9
TP, XEH IR, ANSZIS AR I A )
T 55 6T i e B BIR R M0 K, i) v AU o 4~7
kg I, AR AMODGHE A6, AR TRLE 50 s
DAV o AR SEZEG I8 0 3 B il 46 T 2 A 5 i i
AR, B TR “PRF 157 KERBGER “9
JF 157 D R e T2
33 OFB/E

AR FUAAEG, TR R BERETE 1 i 33k A i
X R KRG H T 25001 B Wi s A i B
], IABFI O ROKEGEAE R H K, HH—E &
RURLAY Be At D s R R, A Bh T4 s A= P
JEUT, SoKBTHRAREE, T8 A AR KRB B T K
FIELRL. B R%, . SMAESES, H45
24 58 0 AR R, R R R R R AR Ak A
TG o BRIk, ASHIF UK K BRI R 3 B AT AT I
BRI ST AT 5
3.4 HALIBTRAVERE

A2 25 1 B AR T, RN 291
BRI RSO ST ARSLIS kPR MDA GSH 1)
B AR VT A (R BE A DR R Ak 9 KR 4
gl ) APAP EEZAYM A Z P450 R
He A oh, D35 K242 5 NAPQI JH FE1A ) GSH,
2 GSH WHAEREM, RILFFRM NAPQI 5 4 i
w|OAMYA, SIEM4IMIASE. i MDA U2 /RR
AT, B Fa PASO TELERIEEA &
FEAR KB R AR 5] R T A A S R o200,
XFEIEE = E E R AT ATE— e AR AR
TTERE, e “PHF 157 TRk
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