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Fa KR kAT B B R EL AT LA I FF VA A B I 4 407 (PA0T) Anih &0 43 188 (PISS) Wi B o4k h k4t % B W 4%, v

FTIREAIGAR, KN RS- @k AT R XA, Akl b st — S A B R A R IR AR R B Y
B & T E FEa e d] y— R IL T B2 45 & B (y-aminobutyric acid transaminase, GABA-T) %9 /& M #4737 4E mﬁ‘%fxﬂf] Y HE

Kbt REOS I L AMAFEL DS B-IRMH (B-CD) 4944ttt 1 mL:5 g,B-CD 5 H,0 #4934tk 1 g:35 mL, & 4R &

30 T, % P407 895 4K 19.13% P188 69 R E 44 % 1.08% B, i ) &0y RAL B AR AR E IR B H 32 C, B A R%‘é‘]/ﬁ JA a7

T SO, BT GABA-T A LR 7 SR Bk ag dp )4 A | 30 20 513K E (IC,,) 4 215.7 pg/mL, AR E S G E &

B bR R RALBI & T BRI TAT, 68 A 0 TT R B AT 2 R G IR T R BRI 52 0 2 3k

RFF B R X,

KW 6 G S -\ ik RALE AE A

I E 5% S R285 MRS A

SIS Mhse ML FR, HHEC 55, A BN A 5 R AR SR LB r 45 [ 1] AR R 224l (24 RR) ,2025,60(9) :24-30,40.

Preparation of Acorus tatarinowii volatile oil nasal thermosensitive in situ gel

CHEN Liang', DU Lilin®>, XIAO Yaxin', LI Jiaxin'*
(1. College of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, Guizhou, China; 2. The First
Affiliated Hospital, Guizhou University of Traditional Chinese Medicine, Guiyang 550001, Guizhou, China)

Abstract: This study successfully prepared a nasal thermosensitive in situ gel of Acorus tatarinowii volatile oil. The complexation
process parameters of Acorus tatarinowii volatile oil were optimized using orthogonal design method. Meanwhile, taking the mass
fractions of poloxamer 407 (P407) and poloxamer 188 (P188) as the key factors and phase transition temperature as the index, the
binomial fitting was carried out using central composite design-response surface methodology. Based on this, the preparation process
of the nasal thermosensitive in situ gel was further optimized, and its inhibitory activity against ry-aminobutyric acid transaminase
(GABA-T) was assessed. The results indicated that the optimal inclusion complexation process parameters for Acorus tatarinowii
volatile oil were as follows: the feeding ratio of volatile oil to B-cyclodextrin (B-CD)was 1 mL:5 g, the feeding ratio of B-CD to
H,0 was 1 g:35 mL, and the complexation temperature was 30 C. When the mass fraction of P407 was 19.13% and the mass
fraction of P188 was 1.08%, the phase transition temperature of the prepared in situ gel was 32 C, which had a promising
application prospect. Moreover, the gel exhibited a dose-dependent inhibitory effect on GABA-T, with an IC,, value of 215.7 pg/mL.
The thermosensitive nasal in situ gel preparation process established in this study was efficient and feasible, providing a solid
theoretical basis and technical support for the development of Acorus tatarinowii volatile oil and its application in the treatment of
nervous system diseases.
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A BN (Acorus tatarinowii Schott) LA MR IS B 30K, Je—Fh i AR 250 ekl ) Felf R I, A
B2 0 TIRYTIROR RIR B T RUKRTE S R G SR, 0Tk S Y HE T
5, KA D IRG ARG 2B, REURE 2R 2 I B B () A e SRR IR 2 R e 1
TR 225 50 1 Jii R A6 0 R B BRI 200 4 B s 2 245 T KO T80T 45 P 28 R U0 - SR B il 2
Yy FEPR T TR, T KA T R B A 2 R B T R X,

A1 BRI R M BIAERE , 8K , T 2L B-FWIHG (B-CD) B4 Jm il 50 AR I RS e 1 . iR B
b EA B e 2 5 4 245 J ] L T S 2 o, P O {6, RO IR R e TR, AR 5T LA TR SEObE R
THIE VP U 407 (P407) A& VDI 188 (P188) Sy 3k it , SR FH AL s e T H %W, Iy LAk A T, il 48 A 5 i 4% il
B~ I G5 W T B 280 i o7 5 , - 6 il JHL 00 ) 0 5 0 A8 iy — 2L T R % 24 148 ( y-aminobutyric acid
transaminase , GABA-T ) BTG4 , A1 & T 9B L 71 0 R 1R iS5
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1.1 #ARE5RF

A1 B (5 :210702451) W [ FESE 2500 e di A BRAA B IS VD I (4l B =97% ) W A AL st RS ERHE A
RN ] B-FRRIG (2060 =97% ) W A Bl hr TR A BR 2 5] 5 LR B8 (50 Frsl) I F R HE & A A ik T4 BR
Sl oSG R (A 4l) (GABA(HEW2l) W B b B 28 AR B R B B 5 Ak (AT al) oK 2 BE
(Srprat) W A AR 4 LAk~ A FRA F
1.2 SEIREs

DF-101S 44 1 #4041 B #1205 (R AR A BR /A ] ) 5 AR2140 B T K7 ( LIS A BR A
A]) ;UV-5500 2EAMAT WL 435G RETH (B oeHr (s A PR |l 5 SK8200BT i 75 1f BEAX (1 ¥ Bh Tl A5 A 2%
A BRI A ;pHs-2C BIFRFE T ( LA ALAR) ) s KNX2110 HiAE Y (52 E Malvern 24 ] ) ; FW100 1= J7 fig
Y REHL (R R TR A PR A D) o
1.3 ZWHE
1.3.1 & EHEELS B-FMH oM H &% T EhAA

A1 BT AR K ZE S ZE AR I, FRIBUA BT S i, AL 9 AT 28I /K IR 4 h, SR TIn#kgg
18 6 h, WA A ENHHE A, 20K R RR AR K AL B, B P ARAT, &5 FH o SRR RI /K T 1 1 48 S Y 972 2 T
AP KRR -G 2 ¢ &= HLEEHEIE M ARG AL J7 L B A ZEIB K, T 90 CARIEHIINFAZE 3£
RIRG 76 A, BT AN AL A R B ARG B e rh it . A B R M JOK CBE(IRFRLE S 1:1) F&
BT , RN E) B- RIS AT AR EEi Pk 2 h )5 4 CRPE I 24 b, fhik 25 B0 gD 5 — & IR AR
(R ZE TR 7K B A TR A5 PR IK , 40 CE IR S50 T s T2 e, IS A Em AR RE 5,

RO ENE RIS B- IR BRI (A) K B-FRMIRT Y ECRI L (B) A IREE(C)3 MHREN
WAV T LEMZRHNE G B E M E T8, 785 L(3*) IR N R R IATHINRE , R K
W1, LPRELE3IANHER(FR A RWEKB KWK C) , BMHREKRE3 MK, BHDAHRBIESH, XK
THRERIH T IE 2 R MMM, O S SLF 58 TR T 25 0], SC00 ™ Ak 3 i kAT , B A ol 2 7 I A ikt
DR, i

1 AEWHRING B-CD A TLHEKTE

Table 1 Acorus tatarinowii Schott and B-CD packaging process factor level table

e A(#&iH(mL) : B-CD(g) ) B(B-CD(g) :H,0(mL)) C(f &L/ T)
1:2 1:15 30
2 1:3.5 1:25 35

1:5 1:35 40
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1.3.2 a&hbmsayn e

FH— B R FR CR L BRVS A B FE A AL 51, 0 R 28— o ot VA B s 00 VS VRO B WIS
304 nm  ARYESRAEIZIETT AW SEbR S, A B R MR = (AW 52 B & i 280 =
x5 [ IR ) x100% , A1 Bl A M3 = (AP h SLhr &l A5 %) x100%
1.3.3 B EHEEL b oW iR BB RALBRIZ 0 B &R T LA

K AR A B A IR B E AT B . P407 F1 P188 HLA FEMEAR A AR B ML DL R I )
1) R BRI R . 0 S FRERUL D5 P407 FT PSS, BT 50 mL bR finA S mL 4lifbK  FEvkoKit b, Fl
FRRE IR P B e 2T, MR T 4 CHREPERE 24 h (HFEMAIK, H115 25 B IR, FR
0.2 g A BRI G, INAZS FIEER S D SR TP 2 5R G iRJadE T 4 CrkAfih 24 h,
TS B T S I R AR B . R FH SCRAT G 110 80 B e A B B /KIS IREE A 20 ‘CAETHIRL C
fEL 5 min, B NEEE, AL 3 R, B E NN 3 R BOFE,

KA ZAR I, B8R T 2050 P407 1 P188 X R I A 728 R B A 2 i, 76 BA DR 056 KL Atk
e AR R R N T R, R P40T7 BB 434 X, P188 i A AL Y, i — P A BN AR LA
YRR 4 T2, BRI R EK R IR 2, TEARSLI MR S i, A KR «1
+ 141410, H, +1.414 IWAEAKFE TR SLE A5 [ 58400

#£2 REBIHRZKER

Table 2  Star point design factor level table

K-
%
-1.414 -1 0 1 1.414
X/ % 16.00 16.88 19.00 21.12 22.00
Y/ % 0 0.29 1.00 1.71 2.00

1.3.4 GABA-T #4374 & a2

B2l 2.5 mg-mL ™ ) GABA-T i 30 wL & Tl A — @ AR o 3 — R (6 B R 2k i
92.0 mmol-L™") | F 37 T/KHIRME 10 min, LA GABA ¥ (4 g 3.0 mmol - L") J5 5l 52 W, 4k 25 1 087
30 min, KHRE B UK ALY, BT B S BB 5L, 75 340 nm A AG I A BB i AR SE RS TR IR
(NADH) WG EEE | LA E SN 740 NADH Y4 1558 2B GABA-T BYIE R /N 117
14 itz

fdiFH SPSS 26.0 A HATEE oM, EACSL R R AR R T 225007, p<0.05 HERAGITFEL, R
JH Origin 2021 #AF#ATEHRZ: A

2 RGN

21 AEHEEAHEEIZMAER
AEHERMEE TZZMIERRRITE R ILER 3, 0 ik 4, 458K, R A(p<0.05) XA &l
RIS YR a2 B3, MR B .C(p>0.05) Xl & Ir kg A W2 488 s it T 2K
A3 B3 .C1, B &35 B-CD Ak h 1 mL:5 g, B-CD 5 H,0 IR 1 g:35 mL, 05 iR 30 €.,
TEMAUAC SRR bt — 20 A T A R R SO B 5 YR B A e i 1 4%
£33 OEWERIME TSI R MR

Table 3 Orthogonal design table and results of the inclusion process of volatile oil from Acorus tatarinowii

21 51 M M=/ % ER A2/ % LAy
A B C D (%H)
1 1 1 1 1 9.29 22.77 41.45
2 1 2 2 2 10.14 24.86 45.24
3 1 3 3 3 12.03 29.49 53.67
4 2 1 2 3 9.17 39.34 55.92
5 2 2 3 1 11.29 48.44 683.86
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% 3(40)
20 5 = (R FER M/ % AR
A B C D (ZH)
6 2 3 1 2 13.16 56.46 80.26
7 3 1 3 2 8.46 51.85 65.44
8 3 2 1 3 10.93 66.99 84.55
9 3 3 2 1 12.83 78.64 99.25
K, 140.36 162.81 206.25 209.55
K, 205.03 198.65 200.41 190.94
K, 249.23 233.18 187.97 194.14
R 36.29 23.46 6.09 6.20

TE LR =30 # AL IR/ AL IR IR KA +70 s 45 2 R /45 2% A S5 e R (i
K4 EZBATTT 2T

Table 4 Orthogonal design analysis of variance table

75 5 R IR S5 A R ¥ior F p
e 39 287.403 1 39 287.403 1190.723 0.001**
A 1998.684 2 999.342 30.288 0.032°
B 825.449 2 412.725 12.509 0.074
C 58.128 2 29.064 0.881 0.532
52 65.989 2 32.995

. "p<0.5; " "'p<0.01,

22 RAEFEFERZHESVEBHSRLERHEIZHNRLER

2.2.1 P407 #= P188 .4 69 i & 4 H AT AR LIS B 6G %R
1 7R P407 JoT 43 H50O6 AH AR T B i s e, MR TR
b E— BN AR IRE T 5 P407 i o B T
FHIC, 24 P07 i 70 B < 14% I, 7 DU 0 B9 [l (20 ~
40 C) WA BT LA EY AL SRS . 24 P407 Fiit
IEL>22% , 3 B AR AR AR | B 2N PAOT 1Y B A B
BEN 16%~22% , TMikEZE P188 JF /e Eem, T 1K,
H 4%1 P188 B, AR I B 2 TR 37 €, 4% P188
) B A BT i 3 B0E R 0% ~2%
222 EEEXH - EERARLRKE ST
RIS BE 7 B A Al b | BEHL P407 Y i 4
B X, JEF R 16% ~22% , P188 it 43 8 Y, JE I
0% ~2% ., HRH5E S BTH -0 1k R 3, BN &R 5 K
Tl +1.414 £1.0, BEBTERILES,

45r
"

40+
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O
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Fig.1 Influence of mass fraction of P407 on the
transformation temperature
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Table 5 Central composite design arrangement and effect value table

21 5 X/ % Y/ % AHARRIE T/C 20 531 X/ % Y/ % AHARIRIE T/C

1 16.88 1.71 36.0 8 19.00 1.00 31.9
2 16.88 0.29 34.2 9 19.00 1.00 32.1
3 22.00 1.00 26.1 10 21.12 0.29 27.0
4 19.00 1.00 32.6 11 21.12 1.71 28.5
5 19.00 2.00 33.1 12 19.00 0.00 31.0
6 19.00 1.00 32.1 13 19.00 1.00 32.2
7 16.00 1.00 40.2

K H Design-Expert13.0 54, LA X F1 Y XS AHAR IR BE AT —ou 23 mH . F-400 6 i 7 S A A8 T 2
T=83.53-3.61X+3.49Y-0.05XY-0.04X>~0.72Y*(r=0.979 9, p<0.000 1), £IJ5 20 Hras F W3 6, & Sk
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VI 4R A 2 B LR 2, = e b 1T L DL IR 3, AL A R T B X AR R 6 e 1% R 2 ik B
I, B Y A3 BERCARAS R T B . p<0.000 1 IR E2Z SR B3, MERE r=0.979 9 Bil] 7
FEAHSCNE RAF i — e 20X R LA R T {E R A

F6 BRI AT

Table 6 Analysis of variance results of central composite design

AR SRR SE A H R ¥ F p
Al 156.23 5 31.25 33.78 <0.000 1
X 149.99 1 149.99 162.14 <0.000 1
Y 4.91 1 4.91 5.31 0.05
XY 0.02 1 0.02 0.02 0.88
X2 0.25 1 0.25 0.28 0.62
Y 0.90 1 0.90 0.97 0.36
FR2 6.48 7 0.93
afiiR2E 0.27 4 0.07
= 162.70 12
1.707 9

13541

1.000

Y%
7/°C

0.646

0.293
16.879 17.939 19.000 20.061 21.121

X%

1.354
Y%

2 P40T7 I P188 FH e AHH 5 Tk B 5 i 14 25 v 4k 1 €13 PAO7 1 P188 FH 5 X AH 72 ik B F) 5 0 1) e 1 1 5
Fig.2 Contour plot of P407 and P188 dosages versus Fig.3 Response surface graph of P407 and P188 dosages versus
transformation temperature transformation temperature

223 BHESE
ST A PRI (33+1) T, 5 TR IR B BE ISR AR R B LA 32 C ML, Ht Design-Expert 13.0 i R 48
PE AR R R il 45 T2, 1351 P407 2 19.13% P188 Ay 1.08% I K fe i T2, JELAMC A AFHEAT 3 41°FA7 ik
B, i 0 T e L R A B PR, 00 LA I B, A R W3 7 SR R R T B
AR P32 5 0 {5 Y T 42230
R BT LRI R

Table 7 Best process validation results Hify.C
FE LR HEE TR T (] H 7 I S AHAS LB T X
32.2
32.0 31.9 32.1
32.1

224 ¥H—pEER

S3HIEL 25 T K 32 CTFHUE 14 d WA B4 & T TR A 58 IS 2,3 000 r/min #5.0> 15 min, M2
THHBTEIS, G5R WR A T OE R IHR)2 BRI A Y —,
2.2.5 pHE# R Z

DISEHR 32 °CF A Bl A iR AR B , I 2 75 B2 M 5] () SF- 35 pHL {EK 6.65 , 38 MiE B,
2.2.6 ABEAME

A1 BT PR R T IR SRR S P W S o8 P R B 38 A8 S i 35 A5 X ST b A7 T B G, 5 AR
1 Hz, i EEVE R 5~55 C, LS T min™ #ORIEETHE , WA MEERIE (G) AR (G") BEREE n bl
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I AR AR . SR 4 FoR,G' \G" o BIBEIRLEE T i a2 d o i, BRI AR AR TR D 32 °C L BEIK
TEAAASIREE LU , G' . G" Il mp SRS , BT 45 EAE T IR
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Fig.4 G', G" and n curves of Acorus tatarinowii thermosensitive in situ gel at different temperatures
23 AEHELMFEAERN GABA-T K&l iE %N E
O MRS 1 22 R GERP I 5 N GABA ¥R AT 5, M BNl i e 5 ) SR L BE K X GABA-T
SV FRATAN BN S5 M 22 RGPS T PE A R 2 % GABA-T (40 i 1 4 00 5 45 5L L
K5, g5 RRUI A B BER B T A &35 & X GABA-T 1 # ] /E Fi, X} GABA-T 1y ICy, Ky
215.7 wg/mL, H 5 B — 2 i 55 Ao 1
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Fig.5 Effect of in-situ gel of essential oil of Acorus tatarinowii on GABA-T

3 Z#

AHFFE T FEA A AT A5 A R AR P RS B G 1 o £ T2, il 1B A i A5 B A B4 &l B—-2F
WIS AW S e 4 ¥ %05 B-CD Ik E M 1 mL:5 g, B-CD 5 H,0 BBk R 1 g:35 mL,
HLETRIE 30 T, P407 F1 P188 HA TEMEAR A= AR A M g L B 118 Jsz [ o] 3t A s o 14 I, AL I o FH A
AR, 2R FH R s 3500 T ABEE P40, P188 Y T KU I & | A5 B A AR TR EE A 32 C i il fef:
AbJ7 Rl PAOT 4 19.13% (P188 K 1.08% , i IR S LAk J7 il £ 1 Fa s T Rk R 782 1k 32 1) S DAL -5 ol i 42
AT, UEWTEE S A [l 7 R B R o X — Pk pH B RS BE S5 50 27 DA 4 SRR W] IR AT & o P 5
FEFN ) EER e BRI AR AL T il £ A0 B T 1 T Y S PR DA 5 M, AR YR B B, LA B T I 95 1)
TP S GABA-T WP T . A B4 A& T 0 JF & R 2 HLho i 22 R g e s W o8 S (4t 7 BRI AK B
B NS
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