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Abstract: Objective To prerare tofacitinib ethanolosome thermosensitive gel (Tof-ES-TG) and investigate its therapeutic effect on
ulcerative colitis (UC) model mice. Methods Tofacitinib ethosomes (Tof-ES) was prepared by film dispersion method. Based on the
results of single-factor experiments, dosage ratio of phospholipid to cholesterol, dosage ratio of lipids to drug and hydration volume
were selected as main influencing factors, overall desirability (OD) of entrapment efficiency, drug loading and particle size were acted
as response values, Box-Behnken design-response surface method was used to optimize preparations of Tof-ES, and its
micromorphology was observed by transmission electron microscopy (TEM). Poloxamer 188 and poloxamer 407 were used as the

matrix to formulate Tof-ES into Tof-ES-TG, drug release in vitro was studied by dialysis method, and rheology of Tof-ES-TG was
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also studied. UC model was induced by dextran sulfate sodium salt, the experimental animals were divided into normal group, model
group, mesalazine (positive drug, 0.5 g-kg™") group, Tof-TG (50 mg-kg™") group and Tof-ES-TG low and high dose (25, 50 mg-kg™)
groups. Disease activity index (DAI), colon length, colon wet weight, colon index and intestinal mucosal damage score were
measured to evaluate the efficacy, and the colon pathological changes were observed by hematoxylin-eosin (HE) staining. Results
Optimal formulations of Tof-ES: phospholipid to cholesterol ratio was 12.5 : 1, lipids to drug ratio was 9.6 . 1 and a hydration
volume was 16.0 mL. Morphology of Tof-ES was elliptical or spherical, with an encapsulation efficiency, drug loading, particle
size and C potential of Tof-ES is- (84.02 £ 1.11) %, (7.64 £ 0.17) %, (182.41 £7.52) nm and (-18.16 + 0.40) mV, respectively. Drug
release behavior of Tof-ES-TG conformed to Weibull model, with a cumulative release rate of 85.71% at 24 h. Rheological studies
showed that Tof-ES-TG had solid elastic properties. Compared with Tof-TG group, the DAI score and intestinal mucosal damage
score of the Tof-ES-TG high dose group were significantly decreased, and the colon length, colon index and colon wet weight
significantly increased, which indicating that therapeutic effects of Tof-ES-TG was better than that of the Tof-TG group(P < 0.05,
0.01). Compared with mesalazine group, the thymus index of the Tof-ES-TG high dose group was significantly increased, and the
spleen index was significantly decreased, indicating a significant improvement in the repair of the thymus and spleen in UC model

mice. Conclusion Preparation process of Tof-ES-TG is stable, with obvious sustained-release characteristics, and significantly

improves the therapeutic effect of Tof on colitis model mice, which is worthy of further development and research.
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&5 BBD-RSM SLEEFREKF. RITRER
Table 5 BBD-RSM factor level, test design and results

55 X1 X2 Xs/mL Y1/% Y2l% Ya/nm oD
1 10 1 1(-1) 8:1(-1) 15(0) 72.84 7.92 224.44 0.172
2 12 : 1(0) 10 : 1(0) 15 83.65 7.54 184.21 0.876
3 121 10:1 15 81.18 7.33 180.87 0.809
4 14 7 1(1) 8:1 15 73.14 8.04 197.04 0.521
5 1471 12 1 1(1) 15 77.62 5.89 206.14 0.260
6 1411 10:1 10(-1) 72.59 6.36 215.52 0.227
7 10:1 10:1 10 73.54 6.44 225.05 0.101
8 1211 10:1 15 84.22 7.58 186.74 0.876
9 10:1 10:1 20(1) 71.86 6.41 224.33 0.106
10 121 121 20 76.44 571 190.08 0
11 121 10:1 15 82.83 7.46 183.94 0.848
12 1211 10:1 15 81.71 7.38 179.22 0.839
13 1211 o1 10 69.84 7.49 188.37 0
14 1211 o1 20 7257 7.85 194.26 0.490
15 10:1 121 15 77.46 5.93 225.64 0
16 121 121 10 78.52 6.07 204.58 0.348
17 1411 10:1 20 74.85 6.72 186.77 0.502
&6 MARBFESIER
Table 6 Results of variance analysis of regression model
RE P59 HEE B5 F 1l P18 KIS PR AHBE #5 F1l Pl
i 1.79 9 0.20 81.00 <<0.0001 | X:? 0.36 1 0.36 14796 <<0.0001
X1 0.16 1 0.16 65.08 <<0.0001 | X2 0.43 1 043 17329 <0.0001
X2 0.04 1 0.04 16.86 0.0045 | Xs? 0.44 1 0.44 17819 <0.0001
X3 0.02 1 0.02 9.09 0.0195 | &% 0.02 7 2.45%107°
X2  197X10°° 1 197X10°  0.80 04001 | Ze3pmi 0.01 3 466X107 5.81 0.0611
X1X3 0.02 1 0.02 744 00295 | Zifi% 321x10° 4 8.01Xx10*
X2X3 0.18 1 0.18 7168 <0.0001 | &ig5% 118 16
0.88/
0.68]
0 0.48

0.28'
0.08

20 - J y
- 1401 :

Xa/mL 15 =, ., X/mL 15 — :

1071011 X 10g:q 10°1 X

2 Xiv Xav Xa Xt OD B0 H9 A6 R H ]
Fig.2 Response surface plot of X1, X2 and X3 on OD value

H¥) R hn)E RS, N R ARBEENE  X3=1594mL, OD N 0.919. 2 [&FSZRRiE| &
TR XX XX L HAERD OD HARRER i, KX i8N 12501, LIEENI6: 1,
M (P<0.05), HUAXoXs B 2 BIMAH B SE NN X6 %08 16.0 mL.

T3 (P<0.000 1), %E OD BUETERE N 0~1, 5 2.6 Tof-ES s{EFLIE

F| Tof-ES HAELATT N X1=12.53 1 1, X2=9.64 : 1, FATHI %% 3 ik Tof-ES, S TFHaEFR, 3,
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EAMBAES NN (84.02+1.11) %. (7.64+
0.17) %F1 (182.41+7.52) nm (& 3-A), it+H7E
Sfr OD A 0.913. LATHM OD A (0.919) NZ
%, THHEAFSEER OD AN 2 A —-0.66%, 1iFBA
Fy ) OD A& A T Tof-ES 477 TEW
. IS Tof-ES [¥) PDI{EA (0.092+0.007),
CHAIAN (—18.16+0.40) mV (& 3-B).

A
0.1 1 10 100 1000 10000
B BiAE/nm
200 100 0 " 100 200

CHAL/mV

B3 Tof-ES fif2 (A) F¢EAL (B)
Fig. 3 Particle size (A) and ¢ potential (B) of Tof-ES

2.7 ESTHEME

e 22— UK FE ) Tof-ES TR BRI T
A FREAERM L, 0 1.5%B AR e, By
T, B E R 200kV [ TEM _E, Bk 13 500
{5 %% Tof-ES JE3i . Tof-ES T NERIE (] 4-A),
TR, WL B RLAR K /IN 5 RLEE SO 45 285 SR A
—3, BI/NF 200 nm, 2 AR A RATATG KR
+ (E4-B).

4 Tof-ES (A) MZEANER (B) BHTHEE
Fig. 4 TEM of Tof-ES (A) and blank medium (B)

2.8 Tof-ES-TG H|& T Z

TR IR T RO s, S5 SCEkTiENT,
FEMSAE L . 3 HIREEFREL 4.5 g JHIRVU 188,
27.0 g HIBVOH 407 A1 2.0 g TILALEE-80 BT %

#, N Tof-ES VEEW 150 mL (Tof JFi B E N
1.0 mgmL ™D, UK HHHS), HEET 4 CiK
FEVEIK 12 h, BIf5 Tof-ES-TG. Z% Wk Jjikl,
M5 Tof-ES-TG FHARIRE N (32.94+0.20) ‘C., Tof-
ES-TG fE R EIF (25 C) BIWAS, B E RN
AR, Tof-ES-TG £ 33 “CH Al s i ok
AR, BB R R A, LA S,

iR 25°C

El5 Tof-ES-TG A ELRE THM R
Fig. 5 Appearance characteristics of Tof-ES-TG at

different temperatures
2.9 Tof-ES-TG RELFH
291 AMERAEERONT RGEAT, WE AR
N 10rad-s™!, PR A 33 °C, MARX[EN 0.01%~
100%, “FAREAZAN 35 mm, 73HIIHA Tof-ES-TG fik
Refbit (G FfkerieE (G BEBYYINARARLL
2, GRNE 6. HRANT 1%0 GIHART G,
AR 5 T S . B N ARSI R, G
BWNT G, FW] Tof-ES-TG WIIZCIEEE MR, ik
AR o BRI B ARG S8 7545
HIRAS/INT 1% A PRIE S5 18 e 8 4
2.9.2 BEEMONT WK RGBT, B
BREN 1%, WMERERN 33 C, GHEEN

10007 -G’
—--G"
1007
2
]
=
10+
1 v T T \
0.01 0.10 1.00 10.00 100.00
JSE2E1%

6 LMNTHEER

Fig. 6 Investigation of linear strain scanning
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0.01~100 Hz. Z5RWE 7, GUHEKRT G, £
Tof-ES-TG HA U R ML BRI, 2 il
TR IR R P B = 4k IR 45 A A D0,

100007 —C
-G
. /\
a
= 1000
ﬁ _‘_-.__-_.—.——-—--'—-’_-
100 v
0.1 1.0 10.0 100.0
B IHz

7 SRR E R

Fig. 7 Investigation of frequency scanning

2.10 Tof-ES-TG {&INEAITAMR

HY Tof JF K124, 5% “2.87 T K J7 5% i Tof
B (Tof-TG). HX Tof-TG Al Tof-ES-TG i& &
(Tof F &I N 15mg), HIN pH 7.4 WL L2 MR,
EETIENAS P M THRE 3.5X109). A
WA A Es, %4 pH 6.8 BERREH 221 500 mL
VERATR, A BER 37 C, {28453 75 r-min !,
F0.25. 0.50. 1.00. 1.50. 2.00. 3.00. 4.00. 6.00.
8.00. 10.00. 12.00. 18.00. 24.00 h HY 5 mL % !
A, SERIEN R A 0 DUGRRE A 0 A AR AR AN
AR, FEHR 227 TR A E Tof FREIREE, FFit
H Tof-TG 1 Tof-ES-TG #&-HUFE 55 R, &5
HILE 8. Tof-TG 6 h RIVEIZIL 95%LA I, 1
Tof-ES-TG K It B B M SR RFE, 24 h RAEEIN
BN 85.71%. 7 mlRHZER. —2%. Higuchi.
Weibull #7545} Tof-ES-TG #2547 it 47 # &80,
SERIEK 7, HARIMBEZIT NS Weibull B4
JEfE (r=0.997 3).
2.11 Tof-ES-TG F2E MM

Tof-ES-TG & 1 S 46 75 B 2% %2 FL P AL 14

1001 —

801
& —Tof-TG
% 601 - Tof-ES-TG
=
o
\I"]é 40.
B

201

0 3 6 9 12 15 18 21 24

t/h

8 IMNBEHLER (X L5, n=3)
Fig. 8 Results of drug release (X xs, n=3)

[T Tof-ES-TG ZRHIREMIEX R
Table 7 Fitting release model and coefficient of Tof-ES-TG

LAY WA r
YA MyM»=0.032 2t+0.240 5 0.7527
— 2 In(1—M¢Mx)=-0.0805t—0.2258  0.907 2
Higuchi #57 My/M..=0.187 6 t12-4-0.046 5 09543
Weibull 7 Inln [1/(1—M/M.)]=0.7616 Int—  0.997 3

15511

M A Moyt Aol [8) REVEE A, M/MJY ¢ 1) RBVBETCE

M, and M, are accumulative drug-release at time ¢ and oo, M/M., is

accumulative release rate at time 7.

Fae M, M Tof-ES-TG PRIR e Bt 6] 242 & pH
N E 525 . B Tof-ES-TG % T
= RS, AT 4 CukFESH, THCE o,
1. 24 3. 6 MHAEEE, IF4% & & Tof-ES-
TG, WEHI, MR 8], T 37 C R
REHE, RAGE. KR, FELpHE. 4%
R 8 Fran, WA 6 A H G MR AR ki 18] oK &
A, 58 0 HME, %6 N H Tof-ES-TG
PR A K, E4J5/NTF 200 nm, T4 pH
HIEARIFFAAE, R Tof-ES-TG 7EAK iR ik 77 i
FREMER L.

#z8 BREMER (Xxs, n=3)
Table 8 Results of stability (X £s, n=3)

B (71/ A 4 2/% WA EI% K% /nm JERTN Wkt IRlls FhFEI(Pa s) pH {H
0 82.83+1.08 7.24+0.14 189.27+10.21 ¥J—. Fuhgifl 24524244 1356+1.14 6.85+0.21
1 82.14+0.71 7.16+0.19 187.70+11.14 ¥J—. B4l 23.66+1.84 12984098 6.71+0.17
2 81.75+1.26  7.09+0.11 187.61+9.88 ¥j—. gl 25.03+219 13.94+1.08  6.89+0.12
3 81.32+1.08 7.08+0.13 193.99+10.06  ¥—. JFith4nfil 24.78+127 13.71+131 6.80+0.19
6 81.56+0.95 7.11+0.10 190.18+12.94  ¥j—. JFith4nfil = 24.194223 1365+120 6.76+0.23




- 1888 - FA8EFTH 2025578

4¥38at A Drug Evaluation Research

Vol. 48 No. 7 July 2025

2.12 Tof-ES-TG %} UC BIATT1ER

2121 GBS HH R RI/NR TS =T 1)
CRTIE R 25 °C, BN 55%). B 40 H/NRA
Al ig 45 3.5% DSS /KW (0.2 gkg '-d™), 4k
14 d, %K 9 TEvHERRIE TR % (DAD [,
AR E T IR . KRERARAR(ERG M 3 1
DAL & 3F53 KT 5 40 1/NRAE R UC BB /R - 1R
P Tof I RAE FH & Sz MR, FRE5 ARz
TS, i€ Tof-TG 424571 &E N 50 mg-kg'. #
UC BB/ R BEHL 7 AL (0.9% FALINEIRD
FHPEZGH (g 45 TR R, 0.5 g-kg ). Tof-
TG 4 (50 mg-kg ™) LK Tof-ES-TG & il &4l
(25, 50mg'kg"), BHY 8 H, HHL8 HIEH /MR
PERXT IR (0.9%FALENIEWD » IR G & B
By, R VIR, BEREN: e/, BERE N
RTT1ZE18 40 AN L 3.5 cm, WENFE, 15s 52184k
, BRI/ NEEE 30s, #8214 d.
2.12.2 DAI%; ZER WK 10, S5x AL,
FERLZH DAL VP43 B3t (P<0.01), KB
BRI SAEAIAR L, A ZGAEE 7 KA 14 K
DAI V40 3F &3 8ifl & 3% S (P<0.05.
0.01), FRHZHLHL R EZMBAL/NER UC

£9 DAI iFHtRE
Table 9 DALI scoring criteria

fatbr

Wi REE T )

— KAETEAR KAFERE M
0 TR EH eI AE
1 [1, 6] FATK s>
2 (6, 10] FABUEAKEAT B
3 (10, 15] HAE LE4
4 >15% AREAE Cay i ifn {5 K

IR, 5 Tof-TG AL, Tof-ES-TG 1K &
HEE 7 KA 14 REREMZESR (P>0.05), K
YK Tof-ES-TG AR AT IAR] Tof A7 4K
Ho 5 Tof-TG 4HAH L, Tof-ES-TG il & 4HIEL 2,
FIEAE A N5 7 K DAL P B & R (P<
0.05), % 14 K DAI P70 B 25 % F B (P<<0.01),
UEB Tof-ES-TG #— 1458 | Tof £ UC K%
e SHMEAAL, Tof-TG 41 Tof-ES-TG {7
B 7 KA 14 K DAL YES B2 TR 4
(P<0.05), 1H Tof-ES-TG 7 &4 7 K 14
K DAI WP 5MHMHAMIE TR EEEZR (P>
0.05), Vi Tof-ES-TG &l & nl ik 3| 52 b b & FH
PELH IR TT RUR

F10 FENR DAITESLER (X £s, n=8)
Table 10 Results of DAI score in different rat groups ( X *s, n=38)

7S DAI 314y
51

(mg kg ') ERES BT H 14K
payict — 0.0040.00 0.0040.00 0.0040.00
Rt — 6.06+1.67" 5.114+1.43" 4.36+1.50""
FH 44 24 500 6.11+1.28 3.86+1.39% 2.17+0.63"
Tof-TG 50 5.89+1.15 4.38+0.96" 3.27+0.88%
Tof-ES-TG 25 6.00+1.43 4.24+1.11% 3.4240.91%

50 6.07+1.25 3.6440.97# 2.264-0.87#084

XA P<0.01; SHBMALLE: *P<0.05 #P<001; 5 Tof-TG ALE:: 2P<0.05 22P<0.01; HFHPEALLE: SP<0.05,
**P<0.01 vs normal group; *P<<0.05 #*P<0.01 vs model group; 2P<<0.05 “2P<<0.01 vs Tof-TG group; $P<<0.05 vs positive group.

2123 S KRR Sia B R A
P BEARSE/NER, RGBTSR R
K 0.9% AN B oE L, JEARIT, il
il . A IR T 0.9% A AL
Ve, WEREMMEEBOPRGL, AT R i
P, PROARAEN: EMIEE N 05 KA, B
FEFeI, FBERARS T 1 JKIMFEI, A BB
PR PPN 25 KIS E, RBER AR
B8, iR K EAR/NT Lem, WBER A RFER PF

N 3; KPR E, FERIAAINE, Bk
KEFLEKT 1 om LA HEERIERI VR 4, 255
# 11,

G W B = 5 WV A R

LixtHRAA L, BRI SRR E
MZE e B 2 E 1 N IE (P<0.0D), Wb
PR R RN (P<<0.01), REAEEKIN. 5
BAHARLL, SR AHEIHKE. 4nRi s
W ¥e 535 B B 2 B B3 M i (P<<0.05.
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1 BHNREBHKE. FHERE. FRHERMGHRRGTS (X £s, n=38)
Table 11 Colon length, colon wet weight, colon index and intestinal mucosal injury (X s, n=3)
bl e " e s
A5 mokgy | CKEem  GERRG Gl EBE

B — 9.92+0.61 0.42+0.09 1.08+0.19 0.13+0.35
! — 7.26+0.52" 0.21+0.03" 0.70+0.08" 2.06+0.30"
FH 24 500 9.17+0.57% 0.38+£0.07# 1.06+0.11% 1.07+0.28%
Tof-TG 50 8.78+0.49%3 0.34+0.03% 0.92+0.05" 1.5540.37%
Tof-ES-TG 25 8.65+0.55%% 0.3240.06% 0.87+0.10" 1.5840.60*

50 9.43+0.62%% 0.39+0.04## 1.0440.11#4 0.96 +0.23#4

XA "P<0.01; SEAHLLE: #P<0.05 #P<0.01; 5 Tof-TG 4LLE:: 4P<<0.05; SBHMEAAHLL: SP<<0.05.
**P<0.01 vs normal group; *P<<0.05 *P<0.01 vs model group; *P<<0.05 vs Tof-TG group; $P<<0.05 vs positive group.

0.01), R V33 B BB B & TN
f& (P<<0.05. 0.01), WS4 25205 m] i35 o/
B, UC #1455 5 Tof-TG 4HAHEL, Tof-ES-TG &&=
PEAMER LR EEZER (P>0.05), FoREY4MHF
ik Tof-ES-TG %5245 &A1& 2 Tof ¥GJ7 2R, Tof-
ES-TG &AL EMFEIRFM T, Sk
25 i o B AN e e S i (P<<0.05),
JHEh VR BE Y TR (P<<0.05), EBH Tof-
ES-TG #4358 1 Tof JAJ7 UC KIZR. Tof-TG 41F1
Tof-ES-TG &7 &4 45 7 5 Fn 45 I 48 20 2 AR
TBHPE (P<<0.05), 17 b Bdin 173 VT 73 Sl 25 1k
TFBHPEAH (P<0.05), BEHATHRTT RCRAE T £ HIGE FH
PELLIETT R  Tof-ES-TG =20 4N R br S5 RH
HABEETE B2 22 57 (P>0.05), 18] Tof-ES-TG
TR AT IA B3 Vb e B 2H 176 T RCR

Heg Wi, BT

é/\%
- B

ATy

4%% KR 72 h, AEEE, Y1, HE § 6,
B RS TSN R G M S B A L. S5 R
W9, KRR/ IS B, B OMRGM (E
9-A); HERYLH /R B BT 5 R L, MR 20 B
&K, RIEYIMIZ N E (B 9-B), ERAEME ).
BH A 28] 20 285 i 20 3 40405 ORI, MR 4 PR g
(Bl 9-C), RUFEVRIEKRIE TIRITIEM, AT
IR R « Tof-TG ZH ] WL A SEAN AR (Lt
k), ARG, BREgmaRBE (K 9-D),
WEH Tof HA YT UC EM . Tof-ES-TG fiKFIE4
] WL AREAN IR (LTS, MR
(Bl 9-E). Tof-ES-TG i B 4 e 3 25 44 BH &5 (/& 9-
F), iR R B A, BT ROR
B AR T AH [F1E W 77 2 (1) Tof-TG 4H..

2.12.5 fafRAFI A AEE il & RN RAR T &,
Ik 300 Ak B /N B 300 T R R, BT UE AR IR

A-STHR; BT C-26¥04iM%; D-Tof-TG; E-Tof-ES-TG (25 mg-kg'); Tof-ES-TG (50 mg-kg 1.
A-Control; B-Model; C-Mesalazine; D-Tof-TG; E-Tof-ES-TG (25 mg-kg—1); Tof-ES-TG (50 mg-kg—1).

9 HRHARREYR
Fig. 9 Patholigical of colon
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Ty TSR BRI R A, SRR R RO A FE 2
SZER LK 10, ST RRLHAR L, AT 2H Hi B o 5
FHETRRE (P<0.01); BATRR, 58N E0)
EEMTE (P<0.01), VLB /N AR 78 5E
Fhto), E ISR ST . SR AL, Tof-TG 41
JibG i K S35 R RE K (P<<0.05), Tof-ES-TG ik &
7 2 R B 2 2 MRS K (P<<0.01); Tof-TG
. Tof-ES-TG I Al 71 & 4L R IE Fis Bt i
RN (P<0.01), B Tof-TG F Tof-ES-TG 24
# 7 UC /DB IR EAES S . 5 Tof-TG 4AH
b, Tof-ES-TG fik. /i EHMMRIEH R E A&
(P<<0.05), MARFRHECEE T (P<0.05), fiz$E
T IEH /ANR KT, XA g Tof-ES-TG A J5
TRERNG, BEvIE e ENREEE . B0
B AREMOIR A A SO 98RE R AR g AR 0
il 9 PR - S ML R HE AR Bhia T A 0221, gt
— DB T WA R B 4475 . SFHIEAAH LG, Tof-
ES-TG % =77 & 20 1) i B 8 Z50R0 L F8 2508 W
SEMZER (P<0.01), R Tof-ES-TG & E M
AR R 45 7 T B LA A

T e = P R A

IR AP 6 00 = P R A
213 FIHFESH

KH SPSS 24.0 BAFHAT Gt o0, BRI A
X8 RIR, WA LEE ST REA ¢ i, P<
0.05 B ) e 2 [ A7 AE 2 35 22 57 o
3 it

RTHIZEAR A 40 kHz FIZME R, 43 B0 e s
(A FI D2 dE4T 12588, I 75 I )83 12 min 8%
R FE D) Z KT 250 W I 22 5200 Tof-ES &5 e 1%,
TR Tof YR,  HChf e 75 B[R] 75 D) 22 43 0
200 W 10 min. Hif I &% H B Ok E Tof-ES
AER, R EEE OB 2520 Tof-ES 45 #fa e
P, iR Tof-ES fidsh AR 245 B & 45 A, X
FEHTAE Tof-ES AbJ7 i 5] NEESEM IR Ji5 i N5 X
TR, PR N, S B es s
W N7 TR A B 0 AT TSR FH R BRI AT Sk
43 B Tof Al Tof-ES, X /& 1T &5 25 Wik 5 3t
NGRS A, AEEEIEBE s ma R Al R 3G N 1 e i
INFIA]; Tof-ES ELIFES Tof 70 7K, Ak N A
IO £ et AT (24 N @ A L T T )
Ui S 2 BN TR B O, A BT 4R
I a], {EANSFLN Tof-ES &b fa e P,

3.0
2.5 HHASS  H#HASS

= 2.0 # #$ I

fvjng -

2 154 > Py
1.0 %/’C f
0.51 ’Z ?
005 M %W Torte | 25 50

filk 50mgkg? Tof-ES-TG/(mg kg™)

9- **%
84 T
74 !

2 6 i #f#

32 5] T 7

§ 4 Y f HEASS  HHASS
3 % ? 1 s
HI NN
o pagict £V Tof-TG 25 50

hilE 50mg kgl  Tof-ES-TG/(mg kg™)

xR "P<0.01; SRUALLE: "P<0.05 #P<
0.01; 15 Tof-TG ZHLL#, 2P<<0.05; SMAEALLE: SP<0.05
$P<0.01.
*P<<0.01 vs control group; *P<<0.05 *P<<0.01 vs model group,
AP<<0.05 vs Tof-TG group, $P<<0.05 $5P<C0.01 vs positive group.

10 HFHENRMBRIEHSHAEIES (X £5, n=8)
Fig. 10 Thymus index and spleen index of mice in each

group (X s, n=38)

TS IO U2 UK BEBCR ARG (PPO) FISE
IKEEBCRA O (PEO) Ak, WETE 407 (&
70%[H] PEO BEBL AN 30%M) PPO HEE) Ay b4t
188 (& 80%[1) PEO HEE A 20%[1) PPO HE B 7K
W EA RSB, HREHRE S PPO/PEO LA
FEYIMERM . HUARRLTTHRE —/#N 37 °C, AffiE
RO e U e e, MURBER FE AR T 37 C5 {HN
PRUE TR BRI E H IR RAAOIRAS, MO Bt B
BT 30 C.o 45 AHICHE TN, 3k i R
33 CAE NG H bR AR IE RSV U} 407
5iigybm 188 &, RIMmEHER N 611
RIS B B B 33 CHEER

5 Tof-TG ML, Tof-ES-TG B A B &t (28 B4
1E, FE2547 T4 Weibull #58Y, XATREH T 2 )5
T iR (R0 230; — 2 A T Tof-ES I EBIT Tof B
TR H 25 75 v IR G X031 2 ] e P BEL i
75— 75 THI 3 BB g L e 23 %o 2 0 R T AR A A K I
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BELYH A FHUOY, [t o FR O M A Vs Tl 5 20 A e 218
P#t2s, HIMAE Tof-ES-TG F I H SRR, F
TYERRR IO AR EIRE, RNRIEKBRTT
VEFBEE Bl . K2 30 e 8 W oK SRk 4%
M R AU, {H Z R R MR, SR T R AR e
P, AT, H RS R o,
HOAHIFFOR P FE R M55 TS A AR P TR — el
% 7 Tof-ES-TG. A #i%t Tof-ES-TG 7EAKIRL(4 C).
Wi (25 'C) MR (40 C) ZfETFRaE kit
1T 7%%%, RIL Tof-ES-TG 7 4 Crhfae i,
LR Tof-ES-TG MAKIEABAE -

5 Tof-TG #Htt, Tof-ES-TG wif &4 DAI
Wy SilaKE. SR, 4mie o in g
TG SRR AR R 2%, TR Tof-ES-TG 2
%7 Tof HALIERT, flEdR | RBIZIENS; Tof-ES-
TG Ab75 P =i BSR4 R R e 25 R
WS E RO, 8N T 23R IR s Tof-ES-TG i
BBUN, NAMEF LB E AL T EH]; Tof-ES-TG
WEE X7 T 4540 5 R H 2 AR Aol I
2454 e IR R B i S IR R AL s Ak T v g i T i
FMEENURAS B KGRI 55 0] 5 1
SRR, BN RA 257 E . BEERIGIT UC 24
RS BT WS HE Al . 2% b, ARBHITHEAT T Tof-ES-TG
P& RAE. BEZGIT NRNLE]. FaE EEE % 5K,
FVENY Tof-ES-TG R HIRAL | 22 51 k124, Tof-
ES-TG Al 2B AL/INER I UC iR, 245400 12
T FIFIE ) Tof-TG, X B B A B 4545 A8 R AR
M RAL TR HG, [HEHE— LI RIIT.
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