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Screening of Sensitive Indexes of TNBS—induced Ulcerative Colitis in Rats by Factor Analysis
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Abstract: Objective To investigate the sensitive indexes of rat ulcerative colitis model induced by trinitro—benzene—
sulfonic acid (TNBS) and ethanol-induced using the method of factor analysis. Methods SD rats were randomly
divided into normal group and model group. Rat model of ulcerative colitis was induced by TNBS and ethanol. Five
days after the modeling, we examined rat body weight, occult blood and loose stool, and calculated disease activity
index (DAI) and colon index. The contents of medullary peroxidase(MPO), malondialdehyde (MDA), superoxide
dismustase(SOD), nitric oxide(NO) in colon tissue homogenate were detected by colorimetric method. The interleukin
4(11-4), I1.-18, P—selectin levels of plasma were detected by enzyme-linked immunosorbent assay(ELISA). Factor
analysis method was used to evaluate the principal components of each index, and then the discriminant?criteria b
value was calculated for defining the sensitive index. Results After factor analysis, 4 principal components of
inflammation and oxidation were extracted, and the characteristic exponent was 1.382(>1). The discriminant criteria
b value for DAI, colon index, MPO, intestinal weight, MDA was in decreasing sequence. Conclusion The factor
analysis method can be used for the screening of the sensitive indexes to evaluate rat ulcerative colitis induced by
TNBS+ethanol, and DAI, colon index, MPO, intestinal weight, MDA can be used as the sensitive indexes of UC
rats.

Keywords: Factor analysis; Trinitro—benzene—sulfonic acid; Ulcerative colitis; Sensitive indexes

KimEE: 2014-05-23

EBE: M5, o, VP, BF5Erm. h2h2i e, Email: zhysyz2008@163.com, JEIMER : MER, Wht, #Hdz, B, iz 52y
31712, Email: xuguoliang6606@126.com

ELmAB: EK 973 iH0IH#(2010CB530603 ).



P E 5N ARG 20145 11 A% 25 5% o

*757-

HAT, BmtEgm R (UC) i E0R R ZE &Rl
w2, ZHFE VAR REHZHEREEH
FTE, AUdE e . JRYe . B L SORS pi0 AR R R,
=R FEAAE IR (TNBS) I 2 B 3 19 UC R & —Fb
WL SRR, g T, EEML, WSS
KRG W 9 AE AL WL B L, FLI7 (R BR7E 3
2, 5NN uC BRI, R L EEZ A
PEWIAE , LR R AR R P, Shi XZ Wi
5% TNBS 51 UC #5581, LHIUAESH 5 K, B2,
BT 2 LA S WUZ 0 A 3007 D K 240 B PR 1)
WRAAA ., A BEF S bR TNBS N2 B2 5 1)
UC R UBFR bR, RERE LML UC IOAR R 1t R 48 .
AT EAR T —— T, FHRAEAR)
fUEFE R, A UC 259 FE ML ST 22

1 MRS FE

1.1 ¥ bk SD KR, SPF 4%, fAFiH (200 +20)
g, BRI Sk LS A R A E], FAIES
SCXK(3H1)2009-0004

1.2 W RikH  —HFEORBEER (TNBS ), 3£ Sigma
odl, S 2012105 BRofiliar, Rt T
FEWFFEAr, 5. 201212215 B&Fd S LAEE(MPO) |
W (MDA) . BEYIE bR (SOD), —% LA
(NO) 5l &, mntadni by TR, #5405
. 20121206, 20121221, 20121217, 20121212; %
s, Mo @Y TR, f#tS .
20121109; KEAMNEAL)-4, 1L-18. K P- tifk
2 (P-selectin ) BIX G2 W FfF i (ELISA iRl &, Lifg
FEEAE YRR ARA R, #5405k 1211121,
1212131, 1212171,

1.3 U4% SpectraMax Plus384 4 K FEbn{Y , 3EH
Thermo AH]; U-3010 25O, HAHS AT,
1.4 ZhPBSR SR b B 20 HOK BUE R AR SR 1
J5, FEHLEE 0 A 1 H 6 BRI A, B4 10 H
IE X R AL B 77 . AL AR R AR K 24 h ),
WY 2 %I AN (45 me ke ) BRI TE SRR, T
HESER 5 % TNBS JFW 1 mL, P47 0.25 mL /1
50 % EERA, H10* B GEBTARK 12 em, HHT
TR AT I ) 3 AT ] BB 8 om — R AR &
R, 0.5 mL 2R, EABE, KK EEHR
HTEAWNE . BEKXEMEEE 1 min, fff TNBS MBI
B 5 K R ARl . SRR RSk, &
TRATRL 45 °C, BB E ARG, RAEHEH 2 K
JFA K EUHRAE M, H@ ke MPO fri, Kk
RSO, O AR )5, DR S A i

FRHE e A AR AR AL Zh AR RN, 5 d
Ja, MK BT BBl FAERESL, SRR TR
FEE (DAL 1850, WBHHAL, FRih, JfEss
M B, B mIEE, Z AT 10 %213,
YER I A) 3 F3EW MPO, MDA, SOD, NO & ;
ELISA ¥EAGI I 3% op IL-4 . 1L-18, P- SEHFETH,
I T ATE I A FR PRAT UC RRRURREE , ff e
IR R o

1.5 Pobr SO BT

1.5.1 B — eab B TP &SRR RN AR AR
FEIEFEIANIE], PR S X S50 B A5 e AR A T I —
fRAb B,

1.5.2 AFMHCHERRL B H SPSS20.0 Geit i,
TEH KMO K56 A1 2 R 560, KMO KT 0.7, H
WER /N 25K 0.05,  WIEE A5

1.5.3 AT RO R T30 far 0 B (R SR e e85 LA B
SRAE R R FHREOT 2, 58] UC MSEF8 AR K i
I AEAE RN 7 22 Uik . F BRI FHE PR ME . 4R 1E
H=1, J2Ritstikgikis] 70 %l L.

1.54 HFHes  H—EFARPMAREA N —
g, PRRIARYT, Xi PRt gt e, R
AR DL F B R i 2
1.5.5 BUSMEAEPRIf S SHETS  F IR X B2 A
412 AN EPREHE ST OB IEANY, WEL B —H
BB E R bRIE . AETRZE 5 1E B X B2 [R]— 8 A A A
AEGHEG 2 (B Y 25 SRR, DB X AN AR i AR LR
R AE bRl iRk . AR BRGS0 R A B 11 25 5

| A Y-X,
Pt FIBE i T e, 7= e
SwA /71—+r1—
S PR Ry = DS DS,
HRABINE, no m WEEAAR, S, 5 RIEH
AURIBURALE ME RIS . LB A S Rt
LR, BTSRRI LA 025 5%, i
X4,

X,
X, X AR E AL SR B bR
WO, AEBCIER 13— BT FU BRI b=T x
mo b BCHEFRLERT, DM,

2 /R
2.1 BORALRIET R BOREHISE 2 K, BIRAIRR
IS, B g A BE M, FRBHEALE R .

7;H\:'1—]Yla A7]2

H:

>~

B AR E SR AEAL R m=



<758 Traditional Chinese Drug Research & Clinical Pharmacology, 2014 November, Vol. 25 No. 6

22 P HOCYERSS SR 1 SPSS20.0 4t
A, ASZE KMO S 0.882, #3255, 1]
WA R F AT SRR L 3 o i R R R 8O
B, MR 4 AR, H T ERBA AR A
1.382, 725 Bl stk Fik 3 88.537 %, f4HHF4E
BUER . HILREUX 4 RF, EReiir R T
A KR E B, BEMEXT BT 44T A 1) AR A T A 1 A
B, k1 A1,

®1 UCHXIEREFATEFEER T ERTHE
Table 1 Eigenvalues of ulcerative colitis and related indicators of

factor analysis of variance contribution rate

W HIHRFFAE(E RICE A REA
A FETE e BEGRE e A TR % BRI
1 4.79%4 39.948 39.948 4.79% 39.948 39.948
2 2527 21.058 61.006 2521 21.058 61.006
3 1.922 16.018 77.024 1.922 16.018 77.024
4 1.382 11513 88.537 1.382 11.513 88.537
5 0.829 6.910 95.447
6 0.400 3.330 98.171
1 0.147 1.223 100.000
8 1.822x10°  1518x10° 100.000
9 5161x107  4301x10° 100.000
10 4232x10%  3.527x107 100.000
11 -1.568x10° -1.307x 107 100.000
12 -4130x10° -3442x10° 100.000
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Figure 1 The scree plot of components of each index factor
eigenvalues
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Table 2 Each factor matrix of each component

Bzt — L2
g1 ERX| H341 %44
7R A 0.413 -0.871 -0.102 0.089
DAL 5%k 0.536 0.278 0.384 0.035
MPO -0.285 -0.258 0.854 -0.100
MDA 0.789 0.096 0.573 0.053
SOD 0.783 -0.235 -0.381 0.305
NO 0.946 0.249 -0.022 -0.068
IL-4 0.779 0.341 -0.016 -0.284
IL-18 -0.776 -0.447 -0.143 0.276
PIEHER -0.143 0.713 -0.555 0.298
73 -0.733 0.338 0.413 0.382
J B 0.564 -0.602 0.043 0.549
PR 0.196 0.443 0.246 0.754
*3 BEFEERSHRSHIER
Table 3 Ingredients rotation matrix

Szt - - s - -

14 o EORE:E HFad
7R3 -0.056 0.900 0.197 -0.310
DAI #5844 0.650 0.033 0.153 0.258
MPO -0.101 -0.153 0.916 0.120
MDA 0.831 0.273 0.359 0.261
SOD 0.385 0.776 -0.396 0.015
NO 0.906 0.298 -0.229 0.006
IL-4 0.862 0.052 -0.200 -0.136
IL-18 -0.941 0.049 0.104 0.032
P B -0.050 -0.370 -0.819 0.342
1789} -0.473 -0.544 0.252 0.620
i o1 £ 0.095 0.953 0.113 0.233
[LN5iE 0.208 0.056 -0.124 0.896
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Table 4 The sort of 12 sensitivie index in ulcerative colitis
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73S 0.1850 10
i77pie= 11.4648 4
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