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Abstract: Objective To prepare naringenin micelles-loaded thermosensitive gel (NMTG), evaluate its biological safety and anti-
inflammatory activity, and investigate its therapeutic effects on dry eye disease (DED) induced by benzalkonium chloride (BAC) in
rats. Methods Naringenin micelles (NM) were prepared by the thin-film dispersion method. Quality evaluations of the prepared NM
included appearance, particle size, { potential, transmission electron microscopy, encapsulation efficiency, drug loading and stability.
Concentrations of Poloxamer 188 (P188) and Poloxamer 407 (P407) were optimized based on the phase transition temperatures (7gel
and Tad ge1) of NMTG before and after dilution with tear fluid. Optimal concentrations of P188 and P407 were dissolved in NM to form
NMTG. Biological safety, anti-inflammatory activity, and therapeutic effects on BAC-induced DED rats were investigated. Results
Prepared NM was clear and transparent. Transmission electron microscopy showed near-spherical particles with an average particle
size of (21.56 + 0.16) nm, a polydispersity index (PDI) value of 0.053 + 0.033, and a { potential of (—18.63 = 1.94) mV. Encapsulation
efficiency and drug loading were (73.96 + 0.24)% and (7.34 + 0.38)%, respectively, and the stability was good within 14 d. The optimal
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NMTG was achieved with concentrations of 5.29% P188 and 16.24% P407. NMTG demonstrated good biological safety and anti-

inflammatory activity. Pharmacological experiments indicated that NMTG showed favorable therapeutic effects on DED rats.

Conclusion The successful preparation of NMTG improve the solubility of naringenin, which endow it with good DED therapeutic

effects. This will provide support for new indications of naringenin in ocular applications and offer candidate solutions for the

development of new naringenin dosage forms.

Key words: naringenin; micelles; thermosensitive gel; dry eye disease; thin-film dispersion method; star-point design-response surface

method; pharmacodynamics; biological safety; anti-inflammatory activity
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AW E Se il & 1 fl K &R KR (naringenin
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5202102200 BREREEN (A5 20180912) ¥IW H
H LB = RAN AR A A RILA e, #S
20220116A, {LH BIEE VIR AR A 7 ; AT
BRI, S 36091102, BRI 248 B A PR
ANF; 0.1%I AR AN IR, it 3L442M05, 5%
BHIZAR A LAEVERR, #5 ZX-AJS-0002,
Pi 2z RIRAYRH AR AR . BCA A&, ity
03942450, igHEEE YR AR A R A F
2 FESH#R
2.1 NM BUHI&

K I 7y WA £ NMU. RE % FREL 10 mg
fh 2 2 A1 270 mg P407, # T 100 mL A/, N
A 10 mL T/KZEE, 200 W DhZ R#7 10 min £
AR, T 50 ‘C. 100 r/min %F T, ek
bk 2 QRSB 5) B . A 6 mL L& T
K, 200 W D R A KA 40 min, 1 0.22 pm fill
FLUERE, RIS NM VW ANl R 2002 A R i
M EIRPRGHIE-
2.2 HPLCEMNEMEZSE
221 i BERA Nucifera Cis £ (250
mmX4.6mm, 5um); FBNAHNHEE-7K (72 1 28);
RN 290 nm; AN 30 Cs AR 1.0
mL/min; #EFEEN 10 ul.
222 NM MR ERPIECH] R 2R NM SR
0.5mL, BT 10mL &, MAFEEEEZZIE,
40 ‘C. 200 W IhE N K4k 40 min f% 7L, i 0.22
pm FAFLIEME, BI7S NM AL s R

AN Bl Rz 2R 0 1 TR SR VLA S B R
WA, [FVERRAE.
2.2.3 MR FOOIE SRR RS AR B
SRS 10mg, BT 100 mL &3, ANz E &
ZZE, BBFEKRER 100 pg/mL IR 2555 1
vt i 24 VR
224 RYERRFELE RS IR 20 R S i A5
WOEE, AR, [2RERESNHN 1.0
2.0~ 4.0, 8.0~ 12.0. 16.0. 20.0 ug/mL F R 51X} &
AT TR €2.2.17 TN TR I A B A
JREWRFE (O X RIFIETRR (Y), #EATEMERH,
3 BIbRAE IR 2R MR 7 F2 Y=38.71 X+0.974 0,
R*=0.9999, &5 RE ML R AE 1.0~20.0 pg/mL £k
PERRRILTS
225 LEMEE B “2.2.37 TN KRR RN
Ml 2227 TR NM AR S & i DA A P

FER ARSI, 15IR “2.2.17 TUF (il Rt e
MK, R 1, SRR YRR RIS B R
IR IERNE LTI, LRIER.
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A
s e
C
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1 NM #HiRER (A, MERMBRAR (B) FkA
MHIARIER () B HPLC [
Fig.1 HPLC spectrum of NM test sample (A), naringenin

reference substance (B) and negative test sample (C)

22.6 FEEEESR HUREIKRESHA 2. 8. 16
ng/mL [l R 20T BRI, TR R “2.2.17 TR A
TR AFIE LRI E 6 I, THEASM R RGP
IR B U T AR Y RSD 43 5114 0.62%+ 1.03%-
0.32%, SiRFIZACIHEHE RIT o

227 FaEVEEE BUNM RS s, 4 w1
)5 04 34 649, 12, 24h HEFE 10 L, %18 “2.2.17
T BTl 2% 0 o e R 2R W T AR, TH B A A R 2R 0
AR RSD A 0.29%, £55:3K 0 NM ik i im i
£ 24 h NEENE RIF.

228 EEMEL IFE—f NM ER, %K
“2.227 T 7R 6 IR, i e2.2.17
T Bl 2% e A 0 7 A 2 R TR AR, T B B 3R
R RSD N 0.70%, 45 RE M%7 ikEE M
R4f.

229 NFEFEISCERE L ARG E IR 100 pg/mL A
Fe ZATHR G &R 9 1, BT 100 mL 2, 4>
SO 0.5 mL 2 A RCRVER, TRA) G F R
o, EHREZE, FCHIEREERE SN 2. 8. 16
ng/mL FIHER AR, I8 “2.2.17 TN Bk
WER R = BB HEMAME. . SR A
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IR R 2 A0 102.59% 99.11%.
100.40%, RSD 454 0.62%- 1.03%- 0.32%, 4
R HZ I R U R

2.3 NM @ARBREITN

2.3.1 PSR FEEBICER NM I, Enr L
JETFMEE, RS £ fE LABOE CGEOETIZE N S mW)
MG, 45K 2, IR T NM YRS IE IR,
PR I DABOG RS T = AR BRI T 1A /RIS

2 NMARHIMNIMER (A) FHRETIERAKR (B)
Fig.2 Appearance and properties (A) and Tyndall

phenomenon after dilution (B) of NM solution

2.3.2 RSN CHIAIIGE IR “2.17 TR SPAT
# 3  NM I, AR HUE R NM ST, Mk 20
5 J5 A B /R SCRARACN & P RiAE . 2 0 il
# (polydispersity index, PDI) A C HEAZ, 455 LK
3, NM WFkifesy (21.56+£0.16) nm (n=3),
PDI {H 4 0.05340.033 (n=3), { HA N (~18.63+
1.94) mV (n=3), RIE&N .

2.3.3 EHHEFEME (transmission electron
microscope, TEM) M%E 5% HUE & NM VA,
ke 20 155 AE7E oA BB A X 1, FH BRI

A

————rrrr— T

1 10 100 1000
Hi4%/nm

B

I T 1 T T T T T 1

-100 =50 0 50 100

¢ B A7 /mV

E 3 NMIBRHIREZE (A) FCEBAL (B)
Fig.3 Particle size (A) and { potential (B) of NM solution

FA I B 2 AR i RIS R BN 2.0% 1%
PSRRI G 2 min, FIEARBINE RIVHIB, BR
BT Ja BT TEM MRS HAIRIL 2R MK 4, NM
NRERIE, KA —, TR .

100 nm

4 NM By TEM (X50 000)
Fig. 4 TEM image of NM (x 50 000)

234 QEBMPGENE KHBEIEENE
F RGP AR, REERPEE NM FR, ETH
I8 (GEE ARl ECA 30000 H, 10 000 r/min
Bl (E02EAE 12 em) 20 min, BUERGE 4560
i HPLC MIEiF S5 (W ) o BURIEFR
NM ¥, FEERE LS HPLC ME S 25 & &
(W wzn), ARPE W owemelPHASE NM FIEERN
(73.96+0.24) % (n=3), W& AEAZEYN
SR (W eme), THER NM BIEGEN (7341
0.38) % (n=3),

BB R =W sosn— W o)/ W szn

B E=W son— W aun)/ W amn
235 ROEMHEH MEBRIUEE NMIBR, 4 C
NEOEHCE, RESE 0. 7. 14 KillE NM B
FIRLAE . PDI AL 28, E5 NM IR AR E 107
SR NFE 1, K 14d W NM #Ikife. PDI A E
RYTCH B, FErtR .

#z1 NMBRNBEMEER (Xts,n=3)
Table 1 Stability study of NM solution (X s, n=3)

1d $i4%/mm PDI A2 /%
0 21.2140.30 0.045+0.007 73.11+1.40
7 23.06+0.12 0.046+0.011 73.86+0.87

14 23.31+0.46 0.053+0.012 72.7240.55

2.4 NMTG Bu#&

K FH VA V1) 8 NMTGUS!, b 25 FR BUE B P407
I P188, JNE NM M, M/KATRREZ 20 g,
THEEE, BT 4 COKFTEK 240, RIS
A1) NMTG & -
2.5 NMTG %R HETRENE

R PR I 5 AR AR R BE 0L, R 2 B8 B =
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NMTG %R E T 10 mL PO, #5J5 2 e 4T 5L
JatENIR T GRS 0.1 °C), /KIBTHTIEE 10 min
JaLL 0.5 C/min )3 NS T+ iR, & 30s Rt
FEMIH 60°, 103 NMTG 1AW seE i i, RN
FHARIREE (Tee)s “PATIE 6 3. S EBICE =
NMTG R E T 10mL FMIEH, BL 40 @ 7 A
FELIMA N TE R FREVEALAN 6.78 g AL
1.38 g WRFREAN 2.18 gv —/K&ALAS 0.084 g, hnuk
2 1L, B A TmeRe, RS REDE A AR IR
J£, el RN TE R R JS A AR IR S (Ta get)s
FATIE 6 47
2.6 BEZREZENMTG LT
2.6.1 P407 HEX NMTG MHASREHIm &
P188 &N 3%, W & P407 FI & 51N 14%- 15%-
16%- 17%- 18%, 118 “2.4” i K 77414 NMTG,
FZMR “2.57 TR JTEIE H Toet M Taagelo 55K (R
2) KW, M P407 HEMIIENN, Te A Tutd get 3IIE
B 24 P4A0T B <15%HF, Tude 1T 40 C,
FITLAESE 15% 16%H1 17%33E47 J5 S22 55 %1t .
F2 P407 AEX NMTG HETRERFM (X+s,n=6)
Table 2 Effects of P407 concentration on phase

transformation temperature (X £ s, n =6)

P407/% Teed'C  Tuaged'C |P407/%
14 33.040.1 404+03| 17
15 27.1402 359+02| 18
16 244402 345+04

2.6.2 P188 HIEX NMTG MIZSEEMm  [HE
P407 FHEN 15%, %E P188 FIE /N 1% 2%-
3% 4% 5%, 1ZHE “2.47 WU 74 NMTG,
FEHR “2.57 TR J7 7RI E H Toa AT Taagero &5 (K
3) R, BEAE P188 HEMIIEIN, Tea M Taage Y38
Wit 24 P188 HE <3%MT, Twae KT 35 C,
FITLIEHE 3% 4%Rl1 5%HE4T J5 422 S it

2.7 2R3 A (central composite design-
response surface method, CCD-RSM) fi{t47
270 SER BT MRYE SRR SR AR, Wk P40T7
&3 P188 HEX NMTG HERERFIE (X£s,n=6)

Table 3 Effects of P188 concentration on phase

Tgc]/ C Tatd gcl/ C
237404 34.0+0.3
229403 30.7£0.5

transformation temperature (X = S, n = 6)

P188/%  Tee/’C  Tatdge/'C |P188/%
1 23.7+0.2 28.610.2 4
2 2434+0.2 29.9+0.3 5
3 25.61+0.3 34.9+0.2

Tgel/ C Tatd gel/ C
28.84+0.3 36.4£0.2
302404 38.0£0.2

F& (X)) MPISS A& (X)) AFHHEE, M Tw
F Tatd gt NMANAE, FIF Design Expert #1347 2
K2 5 7K1 CCD-RSM SE86 it #4244
P B S SEPRAb T B WK 4, SERG A FE SR WK 4.
&4 NMTG 71k & ERKFHRBERIFRL S
BB ZHRLE
Table 4 Code values and actual prescription quantity of

each factor level and experimental arrangement and results

of NMTG prescription optimization

SEI S Xi/% Xo/% Teel/'C Tad et/ C
1 16.00(0) 541 (+1.414) 26.6 34.0
2 16.00(0) 4.00 (0) 28.7 36.0
3 15.00(-1) 5.00 (+1) 30.5 38.5
4 16.00(0) 4.00 (0) 28.5 36.5
5 16.00(0) 259 (-1.414) 248 33.5
6  16.00(0) 4.00 (0) 275 36.7
7 1459 (-1.414) 4.00 (0) 275 38.5
8  17.00(+1) 5.00 (+1) 249 325
9  17.00 (+1) 3.00 (1) 25.6 33.0

10 17.41 (+1.414) 4.00 (0) 25.0 329
11 15.00(-1) 3.00 (1) 237 37.5
12 16.00(0) 4.00 (0) 27.0 37.0
13 16.00(0) 4.00 (0) 275 36.6

2.7.2 KRG FITT 2504t B Design Expert 2K
X} SEBG 45 BT 5 20 H (3R 5D LK Z st ik
HA A, 1F9EE H AR k2 I EE TR
Te=34.65—0.25 X;+2.28 X,—2.73 X1.X,—1.09 X;2—
1.49 X2, ZIGHM p<0.01, X HAWEENEZ
S, BT RH R2=0.913 5, FHIZAAFNAE 5
SEE A M RAF, RIUI P=0.4623>0.05, A H
AEEM, RUTEUEEMIEERE; Twe=
36.56—2.30 X;+0.15 X,—0.37 X1.X,—0.27 X;2—1.24
X2, AR P<0.0001, FHEAWEEEZ
S, B RE R2=0.960 6, FHIZAE R FIE 5
SEE MM OME R, RAIT P=0.099 1>0.05, A
BAREME, RETENEEMEERL.
2.7.3  ZRBCTH TR 4> B 5 Ab 7 R4k R Design
Expert F{22 0] SRU0 45 F i = e B, 4558 0
Kl 5, RIEE P407 &, FE%E P188 HEMIE K,
Toet F1 Taa gt [EIFE T G BRI [l 2 P18S &,
BtizE P407 &I K, Te [HTHE GG, Tadea 1B
FRAG. HEARRR FHEER =R 25 CAWMR, MiANg
JEFEN 35 CIVETE st A4 K 5, Design Expert
B AR B 7. P407. P188 &7l N
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Table S Results of variance analysis
5 R : T, gel‘ : T: atzf gel
FM HEE By F1i P1iH SFM HBE By Fi4 P1H

T 39.84 5 797 1478  0.0013 53.97 5 10.79 3412 <0.000 1
Xi 0.27 1 0.27 0.50  0.5024 42.41 1 4241 13405  <<0.000 1
X 2230 1 509 4136 0.000 4 0.18 1 0.18 0.58 0.472 8
XX 14.06 1 1406 2608  0.0014 0.56 1 0.56 1.78 0.224 2
X2 3.86 1 2.89 7.16  0.0317 0.50 1 0.50 1.57 0.250 0
X2 7.24 1 12.12 1342 0.0080 10.74 1 10.74 33.94 0.000 6
W7 3.77 7 1.01 221 7 0.32

AT 1.66 3 1.65 1.05 04623 1.68 3 0.56 422 0.099 1
AR % 2.11 4 0.53 0.53 4 0.13

M 43.61 12 56.19 12

Tatd gel/ QC

X% 260

5 BEEXi X3 Tea K Tawa g B = HENT S I E]
Fig.5 Three-dimensional response surface maps of factors
X1 and X2 on Tget and Tatd gel

16.24%- 5.29%, TR Teels Taw gt 1H53 7N 26.69.
34.00 C.

2.7.4 KEFERAE MR “2.7.37 TR L H AR AL
AET7 PATHIAE 3 L NMTG, I 5E Toet EAT Tata gel 1 »
ZER K 6, Tl i1 RSD N 0.22%, Tadgel ] RSD
H9 0.29%, (mZELXHEE/NT 3%, LLFSRiRisff
FZARAL S A il £ (1) NMTG #:47 .

2.8 NMTG HIREIFMN

2.8.1 APUNEE KEEFBEHULE NMTG B T MWK
o, MEEHAE 25, 35 CHHIAMNIE, ZRWE 6,

NMTG 7E 25 “CHTLEIERIIER, Wahtkly; 18

14.60 X1/%

R6 MEERLFHIELER
Table 6 Verification results of optimized matrix

prescription

. Teet/ C Tatd get/ C
A SERME WmZE/% TUME SSPRE W%
1 26.69  26.80 0.41 34.00 34.50 1.47
2 26.69  26.70 0.04 34.00 3440 1.18
3 26.69  26.90 0.79 34.00 34.30 0.88
B 2669 26.80 0.41 34.00 3440 1.18

6 NMTG 7£ 25, 35 CHIRISN
Fig. 6 Appearance of NMTG at 25,35 C

35 CHFENTG I Ik, Tishit, R
NMTG B R 4 H R Uk

282 HiiH ¥ B B ( scanning electron
microscope, SEM) %L NMTG A%, I
R T FE S AT S 40 B, 1§ ] SEM W22 NMTG
KA fa MO 25 /TSR0, 25 7, I
IEESG 1) NMTG g S BY ) = 2 k& FLIRI 2544, AL
UM BT, S5MEEST.

2.83 TEM W% MEBICEE NMTG i, 1%
H“2337 UM #RME, 45N 8, NM 7£ NMTG
R RIRE oS, KN —, Eu S,

2.8.4 pHEME % “2.7.37 Wik H &b
Ji AT A8 3 it NMTG, {4 pH 1T % FllE
H pH fH, &-TATMIE 3 IR A5 KM, 3 #LIK NMTG
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&7 NMTG K SEM & (X2 000)
Fig. 7 SEM image of NMTG (x 2 000)

B8 NMTG # TEM & (X50 000)
Fig.8 TEM image of NMTG (x 50 000)

i) pH 1853 54 6.47+0.04, 6.41£0.05. 6.40+0.08
(n=3), FFHIRHHF pH {E 6.0~8.0 IEKR,
285 FEMER HEEBILE NMTG, BT
M, —20 CHAMTHUE 2d, SR)ETE 40 CHAF
& 2d, REGFE 3K, WE NMTG H7HAE
121, 550 NMTG e Z ¥Rl 3 WR)E I Tee 1H 5051
(27.140.4). (27.0+0.1). (27.1£0.1) 'C (n=3),
T et THTHIA (35.0£0.2). (34.940.2). (35.0+
02) C (n=3), Z5FKH, NMTG RE VG
Y IERPTIE s Tl (AN Tuage (TG R E LA, FoE 1
EY/I

2.8.6 WA FELE FERIUEE NMTG, &
TR PATBEE E, REREN 35 C (ff
ZRAERED, PRGN REN 1%, o
HEN0.01~100.00 Hz, IC%ERERE (G BifiiFt
T (G SRR, 458 WK 9, NMTG £
AR 0.1~100Hz B, GUR%RT G”, RWFLE
AT, NMTG B B S R i [ R o, R
W URZARFF AR B AR E M

2.8.7 RAMBEZAT ARG R FHIE TR E A B
RIS R 78 A 2 28 SR 24 LA B 0d
B NMTG (HIE RS EIAN Smg) BT Humdl 1)
FEATEE B AEXT 70 ¥ B & 8 000~10 0000 H,
PLE 1%% 1LZLEE-80 N TIEBCN RN, W E
IXHS A 100 t/min, MBUREEN 35 C, 0T

100 1

—_
—-— G

10 1

S

0.1

G'5X G"/kPa

0.1 1 10 100
B Hz

9 NMTG BISREIHER

Fig. 9 Frequency scanning investigation of NMTG
0.25. 0.5. 1. 2. 4, 6. 8. 10, 12, 24, 36. 48h
WORE 3mL, 57 RIh 70 55 B R RO BT o U7 Al 52
REUEIRE, (TR RPRIER, 4RI 10, #FE
MR 48 h BB L (90.48+2.30) %,
1 NMTG [ 48 h RPN (72.272£0.19)%,
F W B i £ K NMTG J& vl LAIEZE 25 KRR«

X NMTG F) BRI 7 AT 5 — 2%

Higuchi. Ritger-Peppas P& Weibull ) /7% 5 FE 41
&, BRNE 7T, NMTG SBR[ A R E N
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=X
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F=3
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B& —— R E R 2
20 —— NMTG
0+ T T T T 1
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t/h
10 HEZERZEF NMTG BIEIMNESEZ (X5,
n=3)

Fig. 10 In vitro drug release curve of naringenin and
NMTG (Xts,n=3)

&7 NMTG HFIMNERBIELER
Table 7 In vitro release fitting results of NMTG

7Y METE

ELRFEIL 0=120721t+27.4326, R*=0.6520
— R 0=068.594 7 (1—¢012271), R2=(.973 6
Higuchi B 0=10.3056 #2+12.338 5, R2=0.863 0

Ritger-Peppas Bl In0=0.322 2 Int+3.129 9, R?>=0.9249
Weibull Bl Inln[1/(1—0)]=0.891 0 Inz —1.166 3,
R?>=0.994 4
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Weibull B RO 8 > — 2 B i1 284 > Ritger-Peppas
TSRS > Higuchi B AL > T ORI , 3K B
NMTG HFFA Weibull BB, 4 #oRE it
IF 1 F R 2 B
2.9 NMTG AR EMER
2.9.1 NMTG WHR I ESE BOHi =56 ),
P HARAE X IRER, 257 50 pL AR BEER /K KA
HRAENSEERHR, 25 T8 NMTG. 2 Alidsk ke
#if5 2. 6. 122 24, 48, 72. 96. 120. 144. 168h
SR HR A 2, BB B FCAth F 5 ZH 2 0
%M Draize IR AISE S0 VP70 Bn HEE AT IR 50 ) i =%
52, HARFRAE W 8. o4, L5 K, KINIR] SR
GRS AR WA TSN 25 450, IR TG 78 L
2L BoR WL Ar b8, PR SALE 0~3 3B Jeil i
YO A

% 8 Draize BRRIBX RiT 5 18FR

Table 8 Draize eye stimulation response scoring indexs

R AT IR S 5 52 7 W
SR VERR 0
HUCE BROR AT b, LSS M T 1
SEIEYIX 509, LIS A i 2
HBUK A EEEYX, LTS 3
EIPNANY e
FREANE R, ALBETCIEA A 4
LN S 0

FEAEARINIR . FRL. S, SRR

AR, WAL eE RN

thifn, PORRWT WA, ML ' TE 8
ghpE MAEIER

BIIKEW 1 Ry AN

MM ERAE, HILEARS 58

M IR 78 1 B 4R A0

To7K

BoKM CEAREIRRKD

B, A A MR I A

K b 22 AR B e 2 P

53 W)

BT U

43 WA 15 IR G A0 IR R e

I3 WA A RN AR DXV B R

# 9 Draize ERFIBSLIT D HRE
Table 9 Draize eye stimulation test scoring criteria
Vs bt P9 i
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4~8 R 13~16 7 R

—
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2.9.2 NMTG X Gl f A 224 5sm B“2.9.1”7
TR #2245, TEJE 1 A NMTG 12 h J54b%E,
B IRER I B MR, 4% BHEEEE 24 h 5%
WK, AECMEY) A, 34T HE e, (EADE
RGBS WU 1 N AR B R K ) R [
R R IE 11, A NMTG 15 iR iR
Ao 2 BT, EFUZAF4EHEFIRIN, A& WL JE
2, 55X IR AR L IC A 22 5, R NMTG X £
JEETC R

ST S
11 E¥MREMERDARALFIETIS (X200

Fig. 11 Pathological section of corneal tissue in biological

safety assessment (x 200)

2.10 NMTG B ZTEMEITFMN

2.10.1 AERIENI A H S KIS R SR
7d ) SD BN R BB ARt BRAH BERUZH L FHE
TR COESFER AN AR, 1.0 mg/mL) 1 NMTG
(0.4 mg/mL) 41, 4110 K. BH AR AR,
AREUE I A HAIRME N SLIIR . BRxf A A1,
HARHSZIRIRLL 5 pL X250 1 Ik, 4724
30 min Ji7, A 0.5% 642 VU 4% FR #4757 Carachidonic
acid sodium salt, SAS) 5 uL[3-26],

2.10.2 EEKRFENEME4MHEC 45T SAS &
6 h I, Ve SRS i, dhigpsK, RH
BCA 1L MIE 5 7K B R L, A FH I 240 B vt )
KRB 4R H o 25 R 10, SXTHRAARLL,

#z10 BHEAREHRSREMBMERHEE (X+s,n=10)
Table 10 Protein concentrations and white blood cell

counts of rats in each group (X+ s, n=10)

i &/ E=HA/ 4/
(L-A™)  (mgmL™) (“>pl™h
paict - 3.824+0.27 36.33+4.04
ieit) - 8.75+0.61""  402.67+14.64™
EREFuRict 5 5.8540.99%  117.33+£11.01*
NMTG 5 3.29+0.17%  82.67+16.80%

XA A P<0.001; SHRALLE: #P<0.01 ##P<
0.001; # 11 [Al.

**P < 0.001 vs control group; P < 0.01 P < 0.001 vs model
group; Same as table 11.
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RS2 (1) D5 /K B VR B e A M B 3 B 3 v
(P<<0.001), VLBHIGHIEY). SHEAYZHLL, BHEXT
FRZHA NMTG A1) 557K & AR R RK (P<
0.01. 0.001), BHYEXTIELLAT NMTG £H F (5 21 o ¢
R E R (P<<0.001), o A XU 25 BB iR HR Y F0
NMTG ¥ EA RIFMPLRIENE, HH NMTG 1t
R MEE LS

2.10.3 HE Bt {845 T SAS J5 6 h BfAbAE K
S, B HRER 20 28 A L, 4% % S HEE[E 52 24 h )5

o R A

BRMK, AR EY) A, #47 HE 34, A
e RABEMEE . AR IE 12, SXTEAM, 5
BULH FA I b R AR, A 07 A IR B K 90 iR
T, ULRRIER Y. SHEAYAAELG, PR RRZ AN
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Fig. 12 Pathological section of corneal tissue in evaluation of anti-inflammatory activity (x 200)

2.11 NMTG WA FEHR

20101 RIS A K IE R PERESE 7 d [ SD
KERBENL T IR . EAAH . FHMEXTIEZE (0.1%
PIEFRANM IR A NMTG 41, #4110 R. Bt
MBALAN, HARML T 2 mg/mL KL AR
AR (BRR SuL, 3 /d), ESE 10 d2527),

2112 4475 GG, RS T KR
IR AT 259 (RRIR S ul, 3 /d), #ESE10d.
Xl ZH R SRR HR g N AE B R 7K (BRIR 5 ul, 3 TR/,
S 10d. R RN ST ORI A A YRy

2.11.3 JHE /P& (schirmer L test, SIT) MIE R
FHM LT KR 25 I 58 R B SITR7-281, 4K SIZB6 7 18 B (13
VR PE AN PR BT T HET . FEAZHIIEE 0 RAIEE 10
Ky A FRBEREER BRI € 5, EMmarmsg—
i) 1 mm BT RKR TR 1/3 251558, 30s J5
B, I YRR T Iy ST AR AR £ s K
SR 11. 5 0 KA, SRR SIT L%
PEZESE. 2 10 REF, B KRM SIT BEET
XTHEZH (P<<0.001), IR RT) . HEIRAH A,

X B !

x11 FHEKFARDME (Xts,n=10)
Table 11 SIT of rats in each group (X £ s, n =10)

s Fiiliv) YE 2 W B /mm
(uL- A1) ENIPS 10K
paict - 8.97+023  8.80%0.26
e - 8.73+032  3.46+0.81™
Iop] 44 %o 1 5 8.90+0.17  5.47+0.25%
NMTG 5 8.80046  6.83+0.21%

FHAEXT REZH AN NMTG 2H1 SIT &3 7 (P<0.01.
0.001), Ui 0.1%IIEPRANFH IR NMTG HJ7]
X% DED KRMERSWMER, J-H NMTG )
DED J577 R B A

2.11.4 HE Jet00% HC“2.11.37 WU R KRR, T
SE SIT JE AL R, BUHIRERIF > B A, 4%2 %
HE [ 52 24 h J5 2o, AR EY R, 317
HE 4eta, ff DL BEimgs, 4R 0K 13, 5%
FRALAR L, AR 2H f R o J2 I i A1 4 HE B 3R LA
B, UPHIERE . SRR, FHYEXS RN
NMTG 455 2 I SR 41 4EHEF AR X 355, 3500 0.1%

KERE Y
E 13 HAYERRDARBARET R (X200
Fig. 13 Pathological section of corneal tissue in pharmacodynamics studies (x 200)
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TR IR ER AN AL VA NMTG ¥ 7] 155 DED K B £
JEGE RS, 3 H NMTG H3E5 R E 2 45
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212 GitEREE

HIEILLX £ s RN, KA SPSS26.0 F it
TRV A1) 22 Seadnd B R 35 22 2 Witk AT
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3 Wig

AR, Rk B2 (W 08 B 9 REAE DED [
RIFHL ARG S E A . Ml R B RGPt
RGN, FETJRAEKT-5 DED JAE AR < M
HEAWAER DED Ja97ER o SRTIAN R 27K
WA, I H52 2 R b B A Rl 2, 5380
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I Bz 25 T A 2 R i LIRS R FH 0, ot
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AT FUTE S B Z £ NM LU 2508 2
DU RRIE, TR (0 A DN R S 45 TRAIE S B 3R
1] £ BUNM S5 VA MR H 12,52 ng/mL $27H % 5 881.94
pg/mL. {H NM #EARRH G 2 AR PR TH R AR R
T, 5SSO R 2R TE AR L R R, AT AR
B ZGYIIRFEAG . B — 200 NM 513 A 7E
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