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Preliminary evaluation on drug release and local security of Ranuncoli Ternati
Radix extracts-ion sensitive in situ gels

HU Chun-hui
Department of Pharmacy, Medical College of Qinghai University, Xining 810001, China

Abstract: Objective To evaluate the pulmonary retention, safety, and local drug concentration of Ranuncoli Ternati Radix extracts-
ion sensitive in situ gels (RTRE-ISG). Methods Sodium alginate as excipient, RTRE (70% ethanol) as solvent, it was swollen at
room temperature using magnetic stirring to prepare RTRE-ISG which was administered via endotracheal tube to rats, The levels of
inflammatory cytokines and fibrosis factors were detected in BALF to screen the relative safe priscription. Then using CYS5.5 as
fluorescent dye, the pulmonary retention of RTRE-ISG was evaluated with the aid of the small animal in vivo imaging system. In the
end, the lung lavage was performed by using the improved alveolar lavage technique and the local drug concentration was determined.
Results The safety of RTRE-ISG prepared by 1% sodium alginate was better, the retention time in lung was 120—144 h revealed by
fluorescence in vivo imaging system. The results showed that the release of drug reached to a peak of 5.24 pg/mL in 5 h after
administration and 0.08 pg/mL in 144 h after administration. Conclusion RTRE-ISG was good safety with the retention time in lung
more than 120 h, which is a nevol sustained preparation of Chinese materia medica for the treatment of pulmonary tuberculosis.
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AIWAF; DNEBEEHNE S (GEE Sigma AF],
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Vb E/NE AR 174 pg/mL) o
2.2 JEMEREYE FHRE RO A H &

R SRR 7 R IR AN, AE IR A A T o
PEAEILAE 50 mL A AL EC 78 205 ik 24 h, il
#% RTRE-ISG (%/NEEWEE 174 pg/mL).
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Br, S2I BT LA X £5 K%, SKH] SPSS A
& 72051 (ANOVA), HEAT 4R 22 53 (1) 1
R .
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C. D A nl4s T 1%I5E 884 RTRE-ISG 1. 7d,
E. F H3l45 T 2% #0240 RTRE-ISG 1. 7d, G
YA IE TR, R4 6 . bR G 4ok, &
ZHOKH ip BG40 (60 mg/kg) WRIR, S THE
# 0.2 mL 2 # £ /K 8 RTRE-ISG (5 /B 1 A i 174
pg/mL, /N E P TR A ot 5 AT TR D S LA B vk
i 64 pg/mL>™), JEAHEIFEA 0.1 mL CaCly.
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FER RGN, il A E R, H 2.5
mL T EBEEE K (37 °C) 1A MEVEBON XU
e, B 4, WERHEYEH, 4 "C 4L (1 500 r/min,
10 min), P E3EW 4 CIRAE&H . RAEGRIGE (%
W) 1 B B A TR T v ) s it e
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fekr G HIAHTHE (P<<0.01), H.C. E4#& A
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RTRE-ISG XK Uit nr ge A #ifhfEH, E 4K
B TR R W m T C 41 (P<<0.01), Uil 2%
IR SN RTRE-ISG ¢ 1% 8% RTRE-ISG 5
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b2 AN 3, B A B AR AR 256 K U 7= A
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Table 1 Determination of relative indicators in BALF of rats in each group (X X5, n = 6)

%) TNF-o/(ugL™") Hyp/(ugrmL ™) S A/ (ugmL ™) IL-6/(pg'mL™") IL-8/(pgrmL™")
G 1426%2.69 17.59+3.66 40.99+1.67 11.984+0.99 9.99+1.98
A 1996+1.26" 23.5842.59" 61.38+£2.39" 15.4840.29" 12.834+1.29"
C  27.84+2.697 32.25+1.39" 45354348 23.26+2.78" 25.83+3.48"
E  43.53+236 ™ 56.92+2.197%4% 69.15+3.58"2 31.52+£4.227%4% 34274298744
B 15.96+233 17.33+3.36 40.79+2.57 11.93+0.59 10.08+1.29
D  14.63%1.36 23.58+5.66" 42.8045.96 10.98+3.59 10.11+1.59
F 30.23£1.39744°° 66.87+£5.79"" 44 53.26+£2.39"44%° 21.7941.39""44% 28.354-1.48"44°

5 GAE: "P<0.05 TP<001; 5 AALE: #P<001; 5 B4l 44P<001; 5 C4llLE: “°P<0.01; 5D 4E: **P<001
"P<0.05 "P<0.01 vs group G; P <0.01 vs group A; 4P < 0.01 vs group B; ““P < 0.01 vs group C; **P<0.01 vs group D

ANEEEW, D 410 IL-6. IL-8. TNF-a 5 G 41tb%:
ZEF AN, X0 R BRI S B AT s R
R, HREMA. Hyp 8 G 4T F A%
Tebry B m T B 400 D 40 (P<<0.01), H Hyp
5 B AT NBEBEA, KW 2% 5 R
RTRE-ISG 7 fitt tH T~ Fh B i K B At — 26 i PR il
AR RE S N R BUAT YA AE F T 1% i 5 R N
RTRE-ISG, {H D 41+ Hyp HIFKIEH C AP HEHT R
B, ULHIBES IR IGHERS 1% 3R EY RTRE-ISG
B A LA A FH AT TS o

2.5 (KRB MEFRY

251 Cy5S.S-#ERMAERMEIS B 1% 5 RN
RTRE-ISG K Jii » ATk} Cys.5010
(BOR A 670 nm, KRS 760 nm), A ILAE R
e, WSAEUG, 4 CRIRIRAT .

252 AW HE 1% R %0
RTRE-ISG (& /NEE WEE 174 pg/mL) 7EAKP (13
BPE, FIRTLL 2% Ry MR RTRE-ISG (#/NEE
Mg 174 pg/mL) R %) .

253 GEARTOLRE R Nuw/Nu #15 (20 ¢ A2
A0, 2 A, B3 L N ip RE LA (7.5
mg/kg) BRI, “UEHHE, ¥ 02 mL 1% E RN
RTRE-ISG 5% 2% KUk RTRE-ISG VEAME
B, FREAAE TR CaCly, 43 AL g I 1) 5
NG AR AT L5 5 SR AR A /IS BRAR P 1)
TR, SIS R (B 1R 2) ATAn, 1%
R4 RTRE-ISG 732 A\ Nu/Nu #f it 50 J5 B %1 H B 5%
I, BEAT I (] RS I R 2 g ek 35, HLILAE M
BV RIS A KIE 120~144 h, 1T 2% R iR B
RTRE-ISG {E44 Py (135 B I TR {X A 25~36 he

2.6 FHERIAHIREE RO ED

2.6.1 {4 % fF Hypersil ODS {4 il 4 (150

mmX4.6 mm, 5 pm, FFRIFFAFD, FshHH -
LE-7K (40 240 : 200, AABUE 1 mL/min, A
30°C, K 254 nm, BEFEE 20 pl.

2.6.2 FrAEMiZ il RS A PRI B A R R
b 1.24 mg, MHEEE AT 50 mL &, AEA
W o KB R IO A A, I S e R
24.80. 12.40. 6.20. 3.10. 1.55. 0.78. 0.39. 0.18.
0.09. 0.05 mg/L [ RYIEEM, 1% “2.6.17 WA
5E » DUTUR IR B A REAA AR OO, W TRIRR g AL bR (1),
FAATTFE Y=32 658 X—259 (R*=0.999 1), %1k
] 0.18~24.8 mg/L.

2,63 FEERLAL ol REE R 039, 3.1, 24.8
mg/L 3 3 AN TR /N B P B0 SR T
1d WEENE 5 &, THEH AR RSD 40514
1.32%- 0.33%- 0.17%, EZLNE 5d, THE H Ak
B FE RSD 4350 1.74% 1.02%-. 0.85%.

2,64 FeiE MR UK AEDE 1 mL, B
/N TR TR 4.28 pg/mL FEEVEIR (n=
50, VENEERES, AAE 050 1. 2. 4. 8. 12,
24, 48 h 4T HPLC 7341, 11543 RSD ¥/ T 5%,
AN B R R BUIEE DR 48 h BE

2.6.5 [ICRIRE:  HORES ERESEM 1 mL, M
JCE /N R B 23 027, 4.28. 34.20
ng/mL RIENEH, BEANREERCH] 5 0, 10T
f, AT HPLC 204, R4S 45 55 AH Rk 0]
MR A A LR, TR R, 0.27. 4.28,

34.20 pg/kg MIREVEHRZa Xt RIBCR 4395k (86.61 £
3.96) % (92.60+1.32) %. (94.96+1.91) %, RSD
SRR 4.17%. 1.14%. 2.21%.
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Bl 1 1%;iERE M5 &1 RTRE-ISG fhiERiE B4
Fig.1 Retention ability of RTR-ISG prepared by 1% sodium alginate in lung

36h

B2 2%FIRMEAE &8 RTRE-ISG BiEkiH B 1%
Fig. 2 Retention ability of RTRE-ISG prepared by 2% CG in lung
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WRIE G, AR, TN 1% RSN RTRE-ISG
a5 2% KPR R RTRE-ISG (B35 /NEBE N iE 174
pg/mL) 0.2 mL, FH3EANLTT R CaClys 43 7E 0+
0.5, 1. 3. 5. 8. 12, 24, 48. 72, 96. 120. 144h
WFER R, AT S 6 Hahd, % “2.6.6”7 TiJs
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2.6.8 il - (] ik DA ) R AL
PR L AR, 2] RTRE-ISG FIT & 254
WRE-I T h e el o A5 R 3.t Rl %n, 1%
TR AN RTRE-ISG 76 K BRI 5 h 25908 ok &
ILFNEAE A 5.24 pug/mL, 144 h Z59KRIE K 0.08
ng/mL, 2% KR UHER RTRE-ISG 76 K BUMiHE 3 h
YR TIOR FEIA BN 4 9.21 pg/mL, 48 h 24k
BE24 0.03 pg/mL.
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Fig.3 Concentration-time curves of RTRE-ISG in local lung
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PERARWEAE ], X Em R 40 AT T i ety s
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I PR N 52 7d )G, 4T ERE /K 2140 i
7 S A L TE R M e 5w, R A BEER KA
SRR BRUES AEAN RS2, 45T 1 %I R %
[¥] RTRE-ISG ZH[fJ IL-6. IL-8. TNF-a 0 40 To %
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HEVE . Hyp BOW AR S, RUIHIFRIA LR
BUMBLT AL IIVER], 2% RTRE-ISG 414151
febn i B K408 E,  H Hyp 54725 1 d MGG
NEERES, R 2% RN A T e TR R K el
A — 4 it PRI il 748 8 0 e S AN £ T A A T o T
1% ¥ # W % RTRE-ISG 41, {1 1% i ¥ MR 4
RTRE-ISG #4724 7 d J& Hyp /KA 25 1 d 5T
BRI U BE A R HERS 1% i TR A
RTRE-ISG SUMEFAEAL 1A Brdss , (HH IS
LB LT YEAL ) A FF 3t — DI SCIGUEW] . 224
PESCIE 7S 19I5 MR RTRE-ISG % 2%
125 RTRE-ISG fifidf 22 A4

ARSI 2 Al i REVSR A U %, (BAE
BAETIE B AT, 56 1 OOS 2 R Il e e
Ryl 25 ik, EEGE N T 13 BN 23K 1K JAE [A]
T BB 2 R ARSI 5 R P v 9 e ) o %
i, HRUEN TR ET B 120, PR i
KIRGNAE T B 7 — 0 G B TG 75 1% S I 5,
ST S W L T E DR R R AT Rl 5 s I A
D785 BEARAR D, St AR N T 78 7343 1 i i i
FIIZ54), s S5 M s WD A e i, Bk
B R M v 25 P Il %

ARSI K Bl il S i B P S i 2 ik 5
IR 2% P AEEI RTRE-ISG VEXTIE, 4554
7R 1% ) RTRE-ISG A A B PR T30 AL
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