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2 FUBE g FH B IR UE 45 & sh A B 09 857 5 PFE
R RS HOT BRSO FER Rm#t

HE BE AL 2ABRRNEIERIELE SR, SRR N T %, ik SPFAMME db/db
DR A A IRA (AR D) 10 RARIELARA A (HAML) 40 X, FE m/m D& 10 X
AEFE (FARCH), % 1~4 B A RIEREENE . M A B EIRG A%, AEERFRRLEK, W
JEIEEABLLE R )G, ¥ M AR A4 kR A e (AR DY 48), SeRZ gk, P, aH 24 (55
B4k A DY-L. DY-M. DY-H 41 ), #4110 X, % 5~8 JA 4 >~xvkibk i F M. DY-L. DY-M. DY-H 41
A B3 R B A 2 ek A (0.1 mL/M0 g), RAEIRFARRAR LK, &L REM o, K
B ORFBRERAE, RKRAKE, BRAKE. 240 ET. hRE. BEREN; H 8 AREITOR
HHBaEEh (OGTT). MEEMEEE (ITT) AUV £h, £8 MEEEE48AE, 5C4arn
2, D MAEE atEAs, DAOGTT A ITT £¥kw& Fa4 (AUC) 3 & (P<0.05, P<0.01);
5Daks, MADKWBENSIRE, S RIBERIR, REW M, AR, W AR KL K
T, EEEKET. 240 EEF.KRE, AF. BEHBIK (P<0.05, P<0.01);xwkidkism T4 Ak, 5D,
DY 4tbdx, LH XM DRAY HREFHEIEB R E | PREFARE., WEORNCEE, S RIBER
B KRBT R, Mgk, BAfs THAKSKE, EREKRE. 240 REF, KT, 32 A3m (P<0.05,
P<0.01). Z5i& & &M 2 BV R BE AL 45 S-F8 45 T i ik VT s T 32 5 2 UM JRogm I R AR JR IR 45 S B AL
SN K EAERBEIIGAR, oA ML 2 B R IE T R IEJRIELS SRR R AR —Fr &%
ik
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ABSTRACT Objective To establish an animal model of type 2 diabetes combined with Yin-deficiency
syndrome and develop a model evaluation method. Methods SPF male db/db mice were randomly divided into
the diabetes group ( 10 mice, group D) and the combined disease and syndrome model group ( 40 mice, group
M) . Ten litermate m/m mice were in the control group ( group C) . The model-building stage of Yin-deficiency
syndrome was week 1- 4. Mice in group M were intragastrically administered with Yin-damaging drugs daily, and
the remaining groups were intragastrically administered with an equal volume of ultrapure water. After the modeling
of Yin-deficiency syndrome, group M was randomly divided into diabetes Yin-deficiency syndrome group ( group
DY ), Liuwei Dihuang Decoction low, medium, and high dose groups ( group DY-L, DY-M, DY-H) with 10 mice
per group. The intervention phase of Liuwei Dihuang Decoction was Week 5- 8. The DY-L, DY-M, and DY-H
groups were given corresponding doses of Liuwei Dihuang Decoction daily (0.1 mL/10 g ), and the remaining
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groups were given the same volume of ultrapure water. Weekly detection of fasting blood glucose, temperature
and rectal temperature, water volume and saliva flow rate, skin water content, fecal water content, 24-
hour urine volume, body weight, food volume, and tension in mice. At the end of the 8th week, oral glucose
tolerance test (OGTT ), insulin tolerance test (ITT ) and open field test were performed. Results After 4 weeks
of Yin-deficiency syndrome modeling, compared with group C, fasting blood glucose increased in group D
and group M, and the AUC of OGTT and ITT increased in group D (P<0.05, P<0.01) . Compared with group
D, the temperature of claws centers, precordial temperature, rectal temperature and water volume of mice in
group M increased, while the saliva flow rate, the skin water content of limbs and back, fecal water content,
24 h urine volume, body weight, food intake and pulling force decreased ( P<0.05, P<0.01) . After 4 weeks of
intervention with Liuwei Dihuang Decoction, compared with group D and group DY, total distance and speed of
movement in the open field, central area frequency, the temperature of paws centers, precordial temperature
and rectal temperature, water volume decreased, saliva flow rate, back skin water content, right lower limb
skin water content, and fecal water content, 24-hour urine volume, body weight, and pulling force increased
P<0.05, P<0.01) . Conclusions Spontaneous type 2 diabetes model combined with Yin-fluid consumption
can successfully establish the animal model of type 2 diabetes with Yin-deficiency syndrome. Dynamic detection of
macroscopic characterization and objective indicators, combined with measurement of syndrome by prescription
is an important method for systematic evaluation of the model of type 2 diabetes with Yin-deficiency syndrome.
KEYWORDS type 2 diabetes; Yin-deficiency syndrome; combination of disease and syndrome animal model;
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2R FSPHE ER A (No. 201910A033 ),
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2 (faiFR D 41) 10 HARIESS SR (faiFr M 41)
40 H, HFEIsX /N IER AL (FFk C 4l ). R
“POURAGIBA” HE, @ BRI s R 0 B R
WM B (SEER5E 1~4 J8 ) . M 4/ A H VR4 1
25, HEE N 0.1 mL/10 g, C 41H1 D ZHHE IR &5 1A
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R AN T B4 FBG 3 (mmol/L, X+s)
4151 n 55 A 46 %7 % 8 Jil
C 9 7.27 +1.00 8.99+1.04 8.91+1.18 9.29+1.52
D 10 25.67 + 3.84* 27.55 + 5.54* 28.41 +5.64* 25.53 + 6.28"
DY 10 32.28 +2.41%% 29.97 +3.07* 31.49 + 2.94* 31.20+2.12%%
DY-L 10 26.32 +4.98* 25.72+4.10 28.00 +4.86 2549+6.004
DY-M 10 27.41+8.73 29.33+5.42 26.35+7.65% 26.52 +3.72
DY-H 10 27.39+454* 28.78 + 3.50 28.72 + 3.70 27.44 + 4 .47
5 C 4l g, *P<0.01; 5 D 4llAMItLE, “P<0.01; DY 41 H4E:, *P<0.05

DY-M #H 7 J& i}, DY-L 26 8 J&it/Nil FBG /KF T I g 50007 "
(P<0.05), %, 4000

2 #410GTT. ITT 4514 (K2, £2.3) 2 30004
5 CALIL#, D. DY 4U/NEL OGTT 4 i 21 Ui i = 2000-
il AUC ¥ 7 (P<0.05, P<0.01); 5 D 4 H 4, 2 000
DY 41 0. 120 min i ifi, 4 7+ % (P<0.01, P<0.05) E
FL DY 41 AUC 75 T D 41 (P<0.01). 5 C 4l [L#z, o ° ' S o AR
DY /] BUITT 2% i i) 5 B (&% AUC 2491 88 755 — 5000~
(P<0.05, P<0.01); D41 0. 15. 30 min B il 1% &% ﬁ wooo
AUC & F C 41 (P<0.05, P<0.01), 5 D4l L%, =
DY 41 0.30.60. 90, 120min B LT+ (P<0.01), £
DY 41 AUC 7} & (P<0.05). 5 DY 41 [t %, DY-H & 20007
£ 0 min MUFEFEAR (P<0.05 ), ?_ﬁ 1000

3 HATHERERLE (F3) 5C4ll = o LI .

o 9 0.\ Q‘

#, D. DY A/NRUH SR A SRR OO, T S A 45 R

BFIE] A0 e 351X 0z Bl s Rk 8 4 A S AT Vi: Al OGTTH#AUC; B ITT#AUC. 5 C 41 H 4k, *P<0.01;
(P<0.01), 5 DY 4%, DY-H 4H 0 Jo 4% 25 4% R AL 5D 4i1vEs. 2 P<0.05, ““P<0.01
Uik /b (P<0.05), DY-L. DY-M F1 DY-H 411" 3% [X iz B2 441 OGTT M ITT M4 F il lbix
F2 K4 OGTT 4R (mmollL, X+s)
215 n 0 min 30 min 60 min 90 min 120 min
C 9 8.29+0.83 12.84 +2.88 10.97+1.73 9.80+1.13 8.92+1.28
D 10 17.88 = 5.92* 32.39 +2.24** 31.26 + 3.52** 27.49 + 6.44** 24.89 +7.21**
DY 10 29.10 + 3.87**4% 32.07 +2.13** 33.18+0.38"* 32.68 +1.33** 32.60+2.21**%
DY-L 10 24.99 +7.07 33.29+0.03 3150+4.76 31.29+6.36 30.59 £ 6.91
DY-M 10 23.33+8.51 31.20 +3.02 30.06 + 6.22 27.09 +8.71 28.24 +8.25
DY-H 10 26.32 +4.75 31.62+3.26 30.02+5.96 31.18+4.15 29.33+5.44
¥ 5 C AR, *P<0.05, **P<0.01; 5 D 4, *P<0.05, “*P<0.01
Fz3 FHAITTHRILE (mmollL, X+s)
2171 n 0 min 15 min 30 min 60 min 90 min 120 min
C 9 9.83+1.64 9.47+175 4.08+0.98 9.37+4.16 764212 8.63+3.70
D 10 18.99 + 8.86* 25.74 +6.73"* 21.26 + 8.94** 15.92+9.77 16.75+ 8.86 15.73+9.72
DY 10 29.68 +6.65"*% 2948+ 455" 3122579 %%  26.35+859""  2725+8.94™%  2538+8.645
DY-L 10 26.74 +8.90 30.69 + 4.84 30.69 +6.10 28.12+7.68 2427 +7.58 23.60 +7.61
DY-M 10 22.34 +10.46 27.23+7.05 26.16+8.15 20.04 +7.68 21.56 +7.68 20.83%9.15
DY:H 10 25.57 + 8 48~ 31.21 £4.21 29709 + 5.69 24.44 £ 743 23.30 +7.79 23.33+7.66
HE: 5 C Ul "P<0.05,""P<0.01; 55 D 4lLk#:, “P<0'01; 5 DY 41tk4x, *P<0.05
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5 C Ik, *P<0.01; 5 DY 4 HHe, ¥ P<0.05, “*P<0.01

LA, *P<0.05, **R<0.01; 5 D #ilt#:, *P<0.05;“* P<0.01
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D2 4 b BTG R B O A X B & TR T
(P<0.05, P<0.01), 5 D4 H#, M 4 & B}/
S B BOTGOREE L A7 EROTCOIREE . AT BURG
TRE . AR BTG O X B T I i
I+ (P<0.01),

AU EG TN B 5 C A HbE, D 4IfEsLs:
5~8 JA AT . O AT X B R R (P<0.01, P<0.05),
e bR A B ETFERA T BTULEE 5. 6
ZSEAUE, 8 FEAT T BT RS (P<0.05),
DY 40 7 JEI s T3 A O i X3 B T (P<0.05), o0
B X EE 8 A FTF (P<0.05), Z& BT R 5-8
JE B3 (P<0.05, P<0.01). 747 I Jik 6~8 J& Aif 4
fim (P<0.01, P<0.05). Z&47 I ROTGLIREEYFE 5~7
J& F+ %5 (P<0.01), DY-L. DY-M. DY-H 4 JIT i& 15
%55, 8 M FRE (P<0.01), /CrETIXEE 5 FmF

% (P<0.01), DY-L 4/ bR KAy T B 7 JRI B
(P<0.05), 5 D4 %, 5~8 M DY 2H T iR Fl 42
TR IR BE FE s (P<0.01, P<0.05). />R X i
FERAE b ROTGO R BE T+ (P<0.01), A [ BURG
WES, 7. 8 I ETF (P<0.01), £ FBITL IR
JEAE 7~8 I MF ¥ T D 4 (P<0.01), 5 DY 41t
%, DY-L, DY-M. DY-H 41 5~8 J& if AT iR . 0 Aij X
LB ¥ R % (P<0.05, P<0.01), DY-L 417 I i)
LI 5-8 AR (P<0.01, P<0.01). 47 Bl
OEE 7. 8 JEBT AR (P<0.05, P<0.01), A4 F
JROTG R EE 5~8 JE i [fik (P<0.01), DY-M 4174 |
JETGU L 5~8 JEIIFR#AR (P<0.01), A7 BT R
JE5. 7. 8 AR KA T OO L 5~8 J& i
# (P<0.05, P<0.01), DY-H 4 7= | BTG IR BE 5~
8 A% (P<0.01, P<0.05). 45 bBITULIRE 5.

R4 ANMHED T BALRALCET X EEZL (T, Xzs)

4 n %55 4 %56 )4 BT %7 8 J4

JjIR=Y ST DX EE NI ST DX EE JjIR Y ST DX B AT TR
C 9 36.20+0.05 36.43+0.07 36.16+0.07 36.33+0.09 36.06+0.10 36.32+0.12 36.20+0.09 36.36+0.07
D 10 35.94+0.07"* 36.32+0.05° 36.05+0.07"* 36.33+0.08" 36.02+0.08"" 36.32+0.08* 36.03+0.08"* 36.36+0.06""

DY 10 36.13+0.07°" 36.44+0.05“" 36.21+0.10"" 36.44+0.07"" 36.18+0.12" 36.50 + 0.05""* 36.17 £0.08“ 36.47 +0.07***

DY-L 10 35.87+0.12** 36.24+0.06** 36.09+0.06* 36.33+0.04** 36.01+0.06** 36.35+0.06** 36.07 +0.07** 36.31+0.05**

DY-M 10 35.87+0.11** 36.23+0.07** 36.01+0.17* 36.34+0.05** 35.92+0.15%* 36.23 +0.09** 36.01+0.11** 36.30+0.09**

DY-H 10 35.93+0.11** 36.21+0.10** 36.08+0.04* 36.29+0.07** 35.95+0.10** 36.25+0.11** 36.05+0.07** 36.30+0.06**
5 C A, "P<0.05, **P<0.01; 5 D 44, “P<0.05, “*P<0.01; 5 DY #ilt&:, *P<0.05, **P<0.01

RS AWM TEHEA . A EBURERL (T, Xx+s)

Hy n 5 5 JH] 5 6 JAl 57 H 8

ZE b A7 B Ze BJB A1 b ZE b A7 B ZE B A7 b
C 9 3283+0.17 32.83+023 3274+009 3274:018 3257+0.17 3272:0.16 3273:019  32.79+0.18
D 10 32.93:0.26 32.80:0.14 32.81+020 32.95+0.13" 3274x0.16 3280028 32.75:+0.10  32.71x0.21

DY 10 33.18+0.23*" 33.26+0.33" 33.09 + 0.09"** 33.04 + 0.14** 33.09 + 0.18*** 33.17 + 0.18*** 33.03 + 0.14*** 33.02+0.10**

DY-L 10 32.80+0.16%* 32.93:0.20 32.78+0.12%* 32.93+0.06 32.82+0.11** 3292:027% 3272:0.15%% 32.74+0.124*

DY-M 10 32.68+0.27%* 32.79:+0.22* 32.84+0.15%* 32.93+0.14 32.67+0.16%% 32.60+0.14%* 32.71+0.114* 3270+ 0.164*

DY-H 10 32.75+0.19%* 32.81+0.19% 32.89+0.21% 32.96+0.22 32.72+0.11%4% 32.69+0.174* 32.73+0.18%% 32.77+0.1444
T 5 C4lt, *P<0.05, **P<0.01; 5 D 41t 4%, “P<0.01; 5 DY 4lt4s, *P<0.05, **P<0.01

R 6 AWRMBEYTHEA . A FEIUNRERL (T, X+s)

il n %55 )4 %456 4 EngL %5 8 )4

ZE T FERNi 72Tk i 7E Tk FElN i Vi FERNi
C 9 32.96+0.19 3287014  32.73+0.21 3287014  3268+0.18 32.63+0.16 3273+019  32.82+0.14
D 10 3299+0.33 33.03+0.23  32.81+0.17 33.03+023 32.87=+0.20 32.87 +0.20 3276+0.13  3262+0.17"

DY 10 33.32%0.20"*"" 3326+0.18"" 33.23+0.15""" 33.26+0.18"*,33.19+0.16" " 33.24 + 0.1455"* 32098+ 013" 33.08+0.23""

DY-L 10,3286+0.10** 3291+0.11443291+022%* 3291+0.10** 3283+0.15%* 3280+047"** 32.68+0.09** 3276 x0124*

DY-M 407 3287+027** 3284+024** 3286+024*  3284+£024** 3269+0.14%* 32744022** 3268+0.14** 3270%0.15%*

DY-H“ 10 3287+0.18** 329750.14** 3296+0.16%* 3297+0.14** 3275+ 0.15** 3277+0.16** 32.83+0.13 . 3279+0214*
1 5 CHUl#H, *P<0.05,7"P<0.01; 5 D 4ilt#, “P<005, ““P<0.01; 5 DY 411t *P<0.05, **P<0.01
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7. 8 JH W} T (P<0.05, P<0.01). 7& F UKL i
& 5~7 JEII R (P<0.01), A FBUTLEE 5~8 J
AR (P<0.01 ),

5 HAVOKE., MERFERLE (B 5, £
7.8) H5C4ltbir, BBIFERFE D, M4 EoN
PR T B D, DY 4ok =3 in (P<0.01),
e % U %4 ek /> (P<0.05). 5 D 41 He#, 7EFA R E
AR B, M 4] 4 JEHRoK B, 0 Rk
(P<0.01, P<0.05), fE/NBRMLE T Al BL, DY
4 5~8 JE IR AK B 0, M I 0 0 (P<0.01,
P<0.05). 5 DY 41 [t %, DY-L. DY-M FiI DY-H
/N ERKOK =5 DY 418 W T R, MR R LTt
(P<0.01, P<0.05),

6 HAMMREKELSRELK (K6, £9~11)
FAREIE AR B B . 5 C 4l Heds, SCERss 1 )5 D 4l A
M2 BB, A B A2 TR S K
% (P<0.01, P<0.05), *f 2 J8 D 41 /4 b BB jk &
Kk MAL ER AR ATREREKET
% (P<0.05, P<0.01), %% 3 ) D 4147 BRIk K
M MALE B A BB AT R R A K AR
(P<0.01, P<0.05), % 4 JE} D 4145~ B R Bk 7 K
K M 4 DY B R IR K s b (P<0.05, P<0.01),
B KRR WS E Y., 5D A,
M 20 1 AR 25 SR, 2 RIS T R R k5 K i
i (P<0.01), 3 JEBFZE B 28T R 0k 5 7K ik
/b (P<0.01, P<0.05), % 4 J&FDU i K 75350 5 ik &
KEH R (P<0.01, P<0.05).

A 40 - C
304 *x DA = D
’_,; -« M
20+
]
*
ﬁ 10-
0
B 37
C)
» 2-
E
= 1
5
0

T A IS B BEA ALOK BB 1L s B S BT R UE R A B B 45
R AR, 5 C 4L, "P<0.05, **P<0.01; 5 D 4 LA,
~P<0.05, ““P<0.01

B 5  BHREIFE A B A5 A /INRUK G B M i R AR h

AR T W B 5 C 4l b, 5 AT
DY 447 b B R A7 T s e k&% K 2 97> (P<0.05,
P<0.01), 6 JABS A7 B k& ok &=/ (P<0.01),
7 JEI R R RS K & T (P<0.05), % 8 JHi
B S AE A IR R K A 2> (P<0.05, P<0.01),
5 D4l edr, DY 415 JEBH A R &k 6 )4
AH 7 3B A R R Tk 75 7K B 7 TRV S 7 Bk 7 K

RT AW T HBBAS A YOKERZL (mL, X+s)

4151 n 55 %56 & BT %58 A

c 9 3.23+0.36 3.07 +0.04 2.96 + 0.06 2.92+0.07

D 10 16.43 £ 4.62° 15.31 + 5.26* 16.13 + 6.88" 15.73 + 5.38"
DY 10 24.92 +6.05"* 27.16+6.03"* 28.26+6.71"* 30.19+6.81%*
DY-L 10 21.95+6.724 20.63+5.46* 21.53+6.144 2257 +6.26*
DY-M 10 19.73£7.39* 18.09 +5.02* 20.13+891* 19.59 +8.19*
DY-H 10 16.43+5.06* 16.62+4.04* 19.44+6.59* 21.78+581*

TE: 5 C4ltsr, "P<0.01; 5 D 41tk#:, ©P<0.01; 5 DY 4likék, *P<0.01
R 8 AN T B R Rk (mgls, X+s)

4153 n 558 %5 6 A coa | %8 A

c 9 1.16 + 0.44 1.09+0.58 0.48 +0.20 0.86 + 0.30

D 10 0.27 £ 0.14** 0.35+0.16** 0.24+0.15 0.27 +0.15™*
DY 10 0.15+0.05*** 0.18 +0.08** % 0.08 +0.03**4% 0.15+0.05***
DY-L 10 0.45+0.214% 0.30+0.12 0.22+0.11% 0.30+0.12%

DY-M 10 04101244 0.31+020* 0.24 = 0074 0.31+0.1444
DYH 10 04140174 0.35:+0.11 0.3340.14* 0.56+0.54 44

. 5 CHl#, *P<0.05,%"P<0.01; 5 D 4{It#, *P<005, “*P<0.01; 5 DY 4%, *P<0.05, **P<0.01
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40+ - C
A % =D
. 35+ ] - M
pof .
P =
ea - . whA ema
= 254
_I_{
W
B 1 2 3 4
40
B 3
35+
g
% "
41 304
&
B - H - i
E
- 1 2 3 4
40
C 3
35- ]
] ) 2
2 R
41 304 1 ]
£ —
-Eﬂ . 1 d *x DA
i 25 YN i
4];
- 1 2 3 4
40-
D
35-
o .
g 30+ T '\EHM
% 25-
'L
5 .
1 2 .03 4
E 40
=<
~ 35
T
X,
& 307
ﬁ P
EES .
ks

N
[=

1 2 3 4
JA

T A~E S50 1~4 RSN PR A BB ZE TR AR
JRE AN R A KRB, 5 C 4l Eg, *P<0.05, **P<0.01; 5 D
MLk, “P<0.05, “*P<0.01
B 6 B iR b B 4B kK sk

HHREE (P<0.01), 8 A2 E . £ PR k&
KT (P<0.05, P<0.01), 5 & DY-L 404 |
Ji iz 1k 5 7Kk A K 8 JEIN DY-H 2045 F B f ik & 7k i
[ (P<0.05), 6 &t DY-L 41H1 DY-M 75 I Ji e Jik
KRR (P<0.01, P<0.05), 5 DY 4llt#, 5
i DY-M 4135350 j k% 7k & . DY-L 447 bR ok &
/K& M DY-L. DY-M. DY-H 2045 F JB J2 ik & 7k B2
Hafin (P<0.01), 6 &I DY-L. DY-M. DY-H 4145 I
Jie Bz Wk &k B4 m (P<0.01), % 8 JEmf, DY-M 4
A5 T Bz Tk B K K DY-H 2 35 30 157 Jbk 2 7K S 19 m
(P<0.01),

7 FEEEKENE (KT, £12) 5CHHK,
M4 4 JE i DY 21 6 .8 Ji i 2 {15 7k = % (P<0.05,
P<0.01), 5 D4 %, M4 4 i &% DY 46,
8 JH i} 3% ff % UK & K A (P<0.05), 5 DY 41 Lk
¥, DY-L 41 5.6, 8 & i, DY-M 4 5. 7. 8 [
ff S DY-H 41 5 JE e fd Sk s hn (P<0.01 ).

8 #5424 h Rz R e (K8, £13) K
FEUEERR L : 5 C 4ltbdw, D41, 3. 4 JEIAIM
1. 3JENT 24 h JREXEN (P<0.01, P<0.05); 5
D4 Ib#, M4l 1, 4 JE}F 24 h R (P<0.05),
AWML T B 5 C4ltkdr, D, DY 41
5~8 J& I} 24h JR & 14 S (P<0.05, P<0.01); 5D
HEH:, DY-L 4 8 JAmt, DY-M 41 7 JEmf &% DY-H 44
5. 7 JEmf 24h JREEINT (P<0.05, P<0.01); 5 DY
b, B 8 HHl, DY-L, DY-M, DY-H 4
24 h JRE¥F+E (P<0.01),

9 HKAUKRELELK (K9, £14) 5Cc4
s, M4 1~4 J&. D 41 1~8 J& . DY 41 5~8 Ji {4
HEH RN (P<0.01); 5 D4lti, DY 415~8 Ji
WHAE I B R % (P<0.01); 5 DY ZHIb#%:, DY-H4H
R B ER N (P<0.01),

10 #HagmEsiRi (K10, £15) 5C
4 E, M4 1~4 J8 . D 41 1~8 J&. DY 41 5~8 Ji
el R m (P<0.01); 5 DALE, M4 2~4

RO ARMEY T I B TR R KR (%, X+s)

b n %55 JF 55 6 JA 57 5% 8 JA]

C 9 27.22 +2.86 26.33+1.94 32.00 +2.69 25.56 +0.53

D 10 25.60 +0.52 26.00 + 0.47 30.50+1.72 25.60+0.97
DY 10 25.30+0.48 25.30+0.48 “* 27.10 £ 1.52"*% 25.00 + 0.00"
DY-L 10 28.80 +4.87 25.60 +0.52 29.50 +3.06 26.10 +2.47
DY-M 10 26.30 + 0.67% 25.70+0.48 28.20 +2.66 26.80 + 239
DY-H 10 25.90 + 0:74 25.80 +0.42 27.90 £1.79 25.80:£0.42 44

5 C Ak, *P<0.05,"*P<0.01; 5 D 4HIt#:, “P<0.05, ““P<0.01; 5 DY 44, *P<0.05, **P<0.01
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£ 10 AWM T B AL . A LIRS K (%, X+s)
415 n 555 568 TR %58
e b PER Wi e bRk PEl i3 e bR PERi e Fal w3
c 9 33.00+1.41 30.00+296 3167+3.16  30.67+2.78 2567 +1.00 31.89+252 33.22:+3.07 33.11+1.76
D 10 31.50+1.27 2810+1.97 30.60+2.84  29.10+2.28 2570+0.48 3240+272 33.30:1.16 33.20+0.42
DY 10 31.40+1.71 26.90=1.37° 31.90+2.08  25.60+052"**" 2550+0.53 31.60+2.59 31.30+2.63" 31.30%2.45
DY-L 10 31.40+232 30.70+1.64* 33.60+1.07“" 31.50+295*  2550+0.53 3270+125 3250+1.18 32.80+0.79
DY-M 10 31.20+1.81 2890+2.28 3240+0.84“ 2940+263*  2560:052 3260+143 32.60+1.51 33.10+1.37
DY-H 10 32.90+057 2830+2.26 32.30+241 28.80+215* 2530048 3240+1.07 32.80+1.32 32.30+1.70
5 C4lt#:, *P<0.05, **P<0.01; 5 D 41tk4%, “P<0.05, ““P<0.01; 55 DY 414, *P<0.01
R AKRHEG TN BAAA L. A FEEKEKEZL (%, X<s)
4i% n %55 456 4 $T R 5 8 4
AT T LT AT T AT AT AT
C 9 31.44:274 31.33:240 32.11+3.22 30.89+3.06 3278+199 31.22+3.07 31.67+224 33.33:+1.32
D 10 32.30+1.16 31.10+2.02 31.90+1.60 3110197 31.10+2.13 30.00+2.49 30.80+1.99 32.20+1.40
DY 10 31.00+3.23 26.70+0.82**“* 3240+0.84 2860+1.35 31.00+2.79 28.70+2.06 28.60+2.07" 28.50+1.72"*4~
DY-L 10 3270+0.67 29.50+227"*  32.80+1.03 29.80+3.01 3270+0.67 29.90+1.66 30.60+1.96 30.40x+1.71
DY-M 10 31.80+1.62 30.70+2.00* 32.50+0.97 29.60+1.84 32.80+1.03 30.00+3.02 30.70+2.16 31.90+2.33*
DY-H 10 30.90+2.38 30.20+249* 32.10+1.97 2880+239 3190145 29.40+267 30.50+2.27 29.60=1.84
FE: 5 C Ui, *P<0.05, **P<0.01; 5 D 414k, “P<0.05, “*P<0.01; 5 DY 41 H4, *P<0.01
60~ * e C 61 - C
- D = D
A
% 404 --— M % 4 -— M
N>
o i
a 3 .
i 20+ = . -
S o A A
0 . . . . 0 T T T T
1 2 3 4 1 2 3 4

J&
5 C4l#r, *P<0.01; 5 D 41 1b#, “P<0.05;5 DY 414,
4p<0.01

B 7 B UEG Beas 4 2 S K i AR

R 12 AR T BB SRR (%, X+s)
AH n 5 %6 BT % 8 JH
C 9 474+6.1 554+3.1 51.6+4.3 54953
D 10 47.3+5.0 525+54 52.3+43 504+25
DY 10 43.4+42 457+12%% 482+7.0 47.7+1.9%"
DY-L 10 49.7+3.0* 545+4.1* 517+53 534+38*
DY-M 10 49.7+3.1* 50.1+2.4 546+44* 548+52*
DY-H 10 49.7+42* 496+3.4 50.9+3.3 51.7+4.1

1.5 C #HIbEE, "P<0.01; 5 D H L4, “P<0.05;5 DY 4 b4k,
4 p<0.01
JH P B (P<0.01), DY 447 . 8 J& it £ 5 1
(P<0.05, P<0.01); 5 DY4{t%:, DY-H 41 5~7./%
MERED> (P<0.01),

W 5 CUl#E, *P<0.05, **P<0.01; 55 D 4itk$x, “ P<0.01
8 IMEIEIEIIT B4 24 h REE AL

1M AP ha R i (1) BB e
B 4.5 C 4 Hs, DM A il (P<0.01);
5 DA, MAH J)F K (P<0.05), 75 Bk H
W T B 8 B 5 C 4 A, DA Sk
(P<0.05); 5 D 4llt#e, DY 47 /1 FFE (P<0.05);
5 DY 44, DY-M 4R 80 (P<0.05 ).,

it #

BESELL B R, PTEELL BN
W IESS G BRI A S R S i
BOSEAREAE , AL B2 S L 5 T B P 2
IAE A, R T TP A 2 S R e by B

b = = )



- 209 - [ PP E LS A A4 2023 4F 2 A4S 43 %45 2 18] CJITWM, February 2023, Vol. 43, No. 2
FT 13 NHRHE T BAS A 24 h R (mL, X+s)
215 n 558 5568 coa | %5 8 A
c 9 1.00+0.24 1.06 + 0.05 1.06 +0.32 0.67+0.32
D 10 1.62+0.32* 1.74 +0.40"* 1.96 + 0.26™* 1.72+0.77*
DY 10 1.54 +0.26* 1.50 + 0.23"* 1.68 = 0.27** 1.45+0.60"
DY-L 10 1.65 +0.21 1.98+0.33"° 1.57 £0.16 218+0.25%"
DY-M 10 1.95+0.58" 2.05+0.44"" 1.50 + 0.00 1.97+0.19°"
DY-H 10 2.25+0.20%" 1.70£0.49 1.30+0.35 2.15+0.36 %"
E: 5 C i, *P<0.05, **P<0.01; 5 DY 414, 2P<0.05, “*P<0.01
F 14 SNKHE G T B AREEL (g, X£s)
25 n %55 ] %56 7 BT %58 A
c 9 21.88+1.55 21.33+1.60 21.37+1.42 21.90+1.48
D 10 45.95 + 3.43* 46.97 + 3.67* 48.43 +3.67* 49.88 + 4.21*
DY 10 4247 +3.23%% 42.63 +3.44"" 43.26 +3.56* " 43.72 + 4.00**
DY-L 10 41.66 + 5.00 42.04 +5.41 42.82+515 43.67 +4.95
DY-M 10 42.34 +6.26 4214 +7.71 43.16 +7.99 44.53 + 8.37
DY-H 10 4578 +4.96* 4597 +4.76* 4583+4.82* 47.38+6.00*
TE: 5 C4lLk#, "P<0.01; 55 D 4iLk#z, ©P<0.01; 5 DY 4ltkéx, *P<0.01
60+ - C 8- * - C
50- . © =D . =D
;_éizﬁé—{’% M T M
> 404 o *A
- N . A 4 . * *A
20+ & — & —e — —— e °
10 r r r r 2 T T T T
1 2 3 4 1 2 3 4

E: 5 C4lts:, "P<0.01; 5 D 4itiE:, *P<0.01
9 HU/PRUAEZL

SR A B UEE B PR A ), LA
DRI foe oM L TR b 2 U PR R
PRI H 3 B 90% LA P BRIk, EErAniEL
2 RUWE PRI UE LS & sh P B AL SRR 28 v B R AsE AR S5
Il AT 25 00F 2 1 S B BE At . 2 TRUBH R UESS & sl
FERLRAE 2 AUBE PRI A LR T, 8 S i HAE
2, WEMRTZG . (b2 25 Y B &y ka7
A . db/db /N T R 2 AR SE N B S B0

. 5 Caltbir, *P<0.01; 5 D 414, “P<0.01
B 10 H4UMRERERLE

FERVENLRE 2 BB IR /N, JLAE R AT st S5 N
2R 2 UM PR R B LA L, BN IR,
HORFFE IR 2 BOBE R A A, 2 AT iz A
ALY — [ R ME 2 BB RO Sh AL T T 2 R
PR IR TR “THiE T JimE, BRI 32N
AL TN (PRS- AN EETTIE) B K
PIUAGEA”, AR 2, WS FE B RO B eI
L R o REAS IV T 2 A T D M AR Y v

F 15 ANKRMEG T B A RERZL (g, xxs)
ikl n %5 %6 HTH % 8 JH
C 9 5.25+0.08 3.42 +0.01 3.24+0.23 3.58 +0.01
D 10 11.49 + 1.00* 6.75+0.77" 6.41+0.29% 6.55+0.77"
DY 10 11.79 + 1.05* 7.20 +0.30" 7.20 +0.60"* 7.22+0.31%%
DY-L 10 11.41+1.11% 7.15+1.18" 6.83 +0.30" 7.13+0.55%
DY-M 10 12.01 + 1,467 7.80 + 1,15" 7.15 +0.99% 7.73 + 086"
DY-H 10 10.8720:55"* 5.83+0.61"4 6.58+0.47%* 7.11£0.54*

0 5 CHILE, "P<0.01;% D 44, “P<0.05, ““P<0.01; 5 DY A4, *P<0.01
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PEPTEELSS
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0.20-
& 0.154
'
R 0.10-
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0.054
e

0.00
0 <) ~\ v

Y A BB E R B ALNRUR S 1L s B Sk T
WrBeas Al /B 1728k, 5 C LR, "P<0.05,""P<0.01; 5 D41 iz,
4P<0.05; 5 DY 41 1%, *P<0.05
B 11 A4/ T2 S
B R A ez — 10 0 RiTIESE R, R
LA G DR 2R A A v P b A BSR4
PLEESZH, FA7Ee S AR, [RI sk b SRR TR T s
YOKEIEIN . PR T M5 I B R B 20 %Y, e
Fehih b, AHEGTEE A BA R UE ML R IR T 72 R AE A
KIFEFRS A, % Bl 2 BURE R AL /N B FBG
S ThE, I MR, OGTT A ITT S2ih %1
%Wﬁﬁﬂ¢ﬁﬁﬁﬁmiﬁiiﬁ,ﬁ%%imﬁ
PEPET R, HE— RSO PR AL/ B B e IR A
%%%ﬁh”ﬁﬁﬁﬁﬁﬁﬁ$ﬁmw?ﬁﬁﬁﬁm
SR BN B B OB . H L R
PRV THIE . ZIRZREE,  ELRE SRR A
hﬁf%ﬁ?i VEHAE [ &1 2 Ok PRI R SRtk
S G RE DTRE A RE S B D BNy 2 BUBE PR B
UEBPRIRY
VEPRER X UE BT B i e s R, ROk
5 AR (%) I i Ja A A2 AR A B ) A A A5 I 1Y) —
PSR D7 e, ANRHLEE AL (700 o R B RE AR
IR AR - RO (AILIEER - BT
TNEIRA “HEI” P AT b 24 g, 13K
K129, Tih#zj12g, BI59g, k99, %

9 g 4k, #hEYE, LR, HEREHEHZ
Ao AL IIIORE, LB IR R FER .
WU, 5L SR I =B PR I
IREIRBINE, SEEILE T, B EASRE R
B2 IR RBIFFE A, /SR M 3 U AT I i ol 2 A
5 PR 9 BH R IE 9 o B R4, AH e T R Al P 2
KA 7S MR B ALTR YT 2 TROBE R g 110 % I BE SR T R
LTE N | | VAN % o I O R R ViR (=Y 9 1S B4R
FREMEAT — &M 77 ARSI 7S bRt 2 37 0t
TTRAIEG & B, 75 M Hb ¥ 17 RE % vl S8 4 PR s BH K iE
/NI R IR AR B TR . T R R T
M RMETE . R I R Z R, PRI
b, &%EﬁmﬁﬁuoW%QWﬁmTﬁﬁ¢ﬁ
f 1 2T Sh AN i A5k 20 A g/ e
W%*%@ﬂhﬁ,%%kﬂ@WA%ﬂﬁ@E¢
B A A OB L W37 X2 Bl SR S R R AR
SRR IRAS DA G2 i, i — 2D B0IE T 2 AUKE DR BH M
UEAR IR 5 AL BT

g BTk, ARBFFTAEEEST 2 RUME PRI B R TE SR IR
SEABIR I L, 25 G DTBIEIRIZRIL “ FLO IR
F L BT . R IR BRI A
AT W FAE RN 23 AR S5 % U8 s 1) sh A, -
ok DA INEXT 2 BOWE s B R TEpe ik 25 5 A B () PFAfr
LT THE SN, F0MsE, HEAISTIGR
SEBR, X H RIS G sh B Aoy AT E %L
(IR

FFHR: T,
Z £ x #t

(1] B2, Bl ANIESS & s o ke [J). o
FE PRS2k, 2013, 33 (1) : 8-10.

(2] 24, X\, EoE, % PE2zhysais
R ). P E R EA A, 2022, 32 (1)
104-110.

(31 JHEGEE, 2=80E, PR, & A RRF A ST 2 7
DRI I3 UE 45 B sh AR BRI vk (. R s
2017, 35 (1):20-23.

(4] T35, B R, TH WIS SRR [J).
5 RL 2= R - o 2 AR Ak, 2020, 22 (7).
2160-2164.

(6] JW, e, s, 5. TR e Mgk & I
20 2 TROBESRIIEAR A 255 RUaR [J). h R
i, 2021, 62 (21): 1860-1868.
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AR, HeO Ok, BREET, 4. 2 BORERMS g
BRLWHRRNH 51T [J]. AL B2 R =2 4])
2018, 41 (10) : 848-853.

2GR, FENIHE . M Excel SEHIXTSZI R L M0
FRFH [J]. FERa8AR, 2005, 19 (3): 235-236.
TR F G . AR STk (M. dEst: 5
SEHE AL, 2007 291,

BERNT, WIS, R . RIS/ BRH R A Y
HENE SO /INE e 7 TR [, SRR e R
%, 2009, 4 (5): 318-320.

NGRS, (RS, B, % . PIRIESh PRI
SRR [J). FPEEAGE, 2021, 62 (13): 1156-1163.
AT, TR . BRI Bl PR 3 A1 Y SCRRATE
7% [J]. PEIGIRITSE, 2017, 9 (6): 88-90.

FRA, X, ARWNWE, S5 . VR EE AL DR A
BA e S8 R AR T BRI RS [J]. b R Y R A5
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