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Comparison of the rat models of liver cancer spleen deficiency
established by Dachengqi and Xiaochengqi decoctions

SUN Bao-guo, XIANG Ting, LI Yu-long,CHEN Ze-xiong

(The First Affiliated Hospital of Sun Yat-sen University, Guangzhou 510080, China)

[ Abstract] Objective To explore the establishing methods and differences of rat models of spleen deficiency and
spleen deficiency liver cancer using the traditional Chinese medicine Dachengqi and Xiaochengqi decoctions. Methods
Spleen-deficiency rat models were developed by multifactor methods; bitter-cold purgation ( Dachengqi or Xiaochengqi de-
coction) , cold-wet environment, tiredness, and fasting on alternate days for 30 days. Seven days after spleen-deficiency
modeled, liver cancer in the spleen-deficiency rats and normal rats was developed by subcutaneously inoculation of Walker-
256 carcinoma cell line in nude mice and then transplanted into rat livers. Liver cancer models were observed for 35 days.
Sixty 3-week old male Wistar rats were randomly distributed into 4 groups: normal group, liver cancer model group, and
Dachenggi and Xiaochenggi decoction groups. Degree of spleen deficiency, changes of the body-weight, survival time and
tumor formation were recorded. Results Spleen deficiency rat models were successfully established. The weight gain of
rats in the spleen-deficiency groups was significantly inhibited (P <0.01), and during the first 20 days (but not later) the
average body weight of the Dachengqi decoction group was significantly higher than that of the Xiaochengqi decoction group
(P<0.05). Spleen-deficiency scores of rats in the Xiaochengqi and Dachengqi groups were higher than those in the blank
tumor group, especially in the Xiaochengqi group (P <0.01). The total tumor formation rate was 91. 1% and 80% in the
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blank tumor groups, and 93. 3% in both Xiaochengqi and Dachengqi groups, respectively. The average survival time of Xi-

aochengqi group was lower than that of the blank tumor and Dachengqi groups (P <0.01 and P <0.05). The cumulative

survival rate of the Xiaochengqi group and rats with a higher spleen-deficiency score was lower than that of the other groups

(P<0.05). Conclusions Xiaochengqi decoction may induce spleen deficiency more seriously than Dachengqi decoction,

and spleen deficiency may be an important unfavorable prognostic factor for rat models of liver cancer.
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R FUHEARI Pobrife
Tab.1 The phenotypic index grading standards"*

T H Items 1 %% 2% 3% 49
SR Smell TC 5k No RR Light bad smell B Bad smell M2 B Stench
FEHRAS Expression 1E# Normal #2 Lassitude [ AKX HE Hazy sleepy Z 1ML Trritability and biting
{AFEP Heat and cold 1E % Normal 545 Curl up HIERNE Chills HET5 &l Back arch
IR 1 R 25, Respiration 1E% Normal S i Asthma s 22, Ecphysesis I 34055 Shallow breathing
£ Hair color IE# Normal JCHE Dull U2 EZEH Piloerection HiEE i/ Brown hair sparse
KAE Stool 1E 7 Normal fRIE Wet M2 Wet rot T AE Mucous

T B0 <6 SHTEIUR, 7 < MU < 12 MR, 13 < Uy < 18 WM IR 19 < MUy <24 W JEIE
Note ; Total score <6 means no spleen deficiency, 7 <total score <12 means slight spleen deficiency, 13 <total score <18 means typical spleen deficien-
cy and 19 <tolal score <24 means serious spleen deficiency.

1.2.4 Stk <0.01), 3 H V34508 4 9 0 (18.67 £ 5.04) il

K SPSS 16. 0 FAFHATHE /04, IEASTHESE (17,13 £5.44) £75 SR B ACRY (9 70 (VG L, Ut
BER TS 2208, BB RER F )2 R B ARk W2 IR R IR R AR th/ N S0 FL R R S 4]
H Kaplan-Meier 2EF750 87, P <0.05 UCAA G2 DAARAT M ) I A 7Y

Z5t o 2.1.2 AW A R R AR R

) #®: SIEH S P, i R A v A 3 1A
- KA FN WA, i it 26782, 56 30 K51k

2.1 PREEHEER MR R B AS EEpR  , EAT IR T IE R 4L (P <

2. 1.1 AHPER HLEL 0.01) . 520 KZ A4 I ] s/ NER B4 R IR E

JRER s R R 5 4 (4.67 £2.85) [t PR T RIRS B (P <0.05) , 2 )G . F Ik E#R
5B INRS ISR AN A BT (P (WHE 1),

o N A
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300.001 : E , =R
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- IEH4
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fF4ln=15
=0 n=15 for each group
2 200,00
£F
¥ =z
5
Xz
Bz
=
100.00
0.007

I]d 4£] Sld I'.I‘d ]L!md 2(1)d 2:1(1 El‘d 3.|1d 37d
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TE SRR 225007, o MR R BUMAR TR 1 32 3 A ) P < 0. 015 A 120 d Z /RS % R BUA T 30 1R 8RR s ik, P < 0. 055 3% :30d
JR LR

B1 MR RIAEAL
Note: One-way ANOVA test shows: Growth of body weight of the spleen deficiency rats was significantly inhibited, * P <0.01. The growth of body
weight is significantly more inhibited by Xiaochengqi than that by Diaochengqi decoction before the 20th day, © P <0.05. ¥ Stopped modeling after
the 30th day.

Fig.1 Changes of body weight in the spleen deficiency rats.
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2.2 FREER HIA WK (P <0.01 800.05) (WLFE2), K£HK
2.2. 1 ASLIE I L b Rt o R e (AR El BUH BRI TC 24 5 (P >0.05) o b B R 8 45 5 3
SEMEA MM R (KRG NRIE YRR R SZ B0 6], st T 68 fh IR
) KA W BB ERA S (P >0.05) ;W5 IE BRI LL, LA o 0 A s A5 80 52 1
A A A IR AL AR A BRI I MORREE RSS2
F2 AU M e fg R AR A (2 25, = 15)

Tab.2 Comparison of the weight of liver, spleen and thymus and tumor volume in each group

I H Items HQﬁ/g 4 }ﬂ:i/g ﬂ@ﬂ%i/g Jifgg (R FL %/ em®
Spleen weight Liver weight Thymus weight Tumor volume
28 16 2H Blank liver cancer 0.32£0.07"* 7.48 £1.56* 0.18 £0.08 * 2.43 £2.87
INES A Xiaochengqi 0.32+0.07 " 7.92+£1.23" 0.20 +0.08 * 2.51 £2.50
KIRK B Dachengqi 0.36 £0.06* 8.13 +1.15" 0.21 £0.06* 2.56 £2.08
IE % 2 Normal 0.57 £0.03 11.25+1.75 0.41 £0. 06 -

e H IR 7 22000 IR R AN A AR A S0k 1 S ARG IE % R R, MR # =15, 175, P = 0. 000; iF . F = 10. 473, P = 0. 000; My iR & F =
19.342,P =0.000. SIEHAILE, " P<0.01, # P <0.05,

Note: One-way ANOVA test indicates that organ weight in the liver cancer models and spleen deficiency models is significantly lower than that of the nor-
mal rats; Spleen weight, F' =15.175, P =0.000; Liver weight, F =10.473, P =0.000; and thymus weight, F =19.342, P =0.000. Compared
with the normal group, * P <0.01 and # P <0. 05.

2.2.2  SARESIEF LR o TS FUHRE AL 80% |, I8 X435 1) 3l ) iR %
KB R R U BB R LA 8 & TRERMEW Y, BRI 2R (WFR
91. 1% , K/INES 7 M8 A 1Y 1 0988 535 R 93. 3% 3)s
K3 ALNTRERRR [ AR T R R/ %

Tab.3 Tumor formation rate of the rats with different spleen deficiency scores

. Wt B <6 T<MEB <15 16< I B <24 i
N Spleen deficiency 7 <Spleen deficiency 16 <Spleen deficiency N
Ttems Total
scores <6 scores <15 scores <24
75 1940 Blank liver cancer 80.0 0 0 80.0
IR BHA Xiaochengqi 0 67.0 100. 0 93.3
FKIKS L Dachengqi 0 80.0 100. 0 93.3
At Total 80.0 87.5 100. 0 91. 1

TE « JHE AR 34 DAL R S ASE A 1) 9 IR AR ¢ KL, B 845 L U e 12 22 57, P > 0. 05,

Note: Spleen deficiency score refers to the scores during the spleen deficiency modeling period. y* test indicates P >0. 05.
2.2.3 AR LA ANER AR J07E 16 ~24 BRI R A A7 I B R T iz 0 BB R
RN R S, AR T 25 R 2 A R B /)
4 BRI IR s O S W) A AE TR R AR I A Bl A A A IR ) A8 7 23 1 s
BART BRI s b /IR AM B ARIOR TR,
R4 AEHER S AR HEAF R AL (x £ 5)

Tab.4 The mean survival days of rats with different spleen deficiency scores in each group (d)

B R <6 T<BERT <15 16 <M HIr <24 .
e . - . &it
Spleen deficiency 7 <Spleen deficiency 16 <Spleen deficiency
Ttems Total
scores <6 scores<15 scores <24

25 FI I 2H Blank liver cancer 25.33+5.73 (n=15) 0 0 25.33+5.73 (n=15) "
RS Xiaochengqi 0 20.00 +£10.44 (n=3) 15.92 +4.40 (n=12) 16.73 +5.80 (n=15)
KK %4 Dachengqi 0 23.80 £7.73 (n=5) 21.40 £3.31 (n=10)%122.20+5.05 (n=15)*
At Total 25.33 £5.73(n=15)% 22.38 +8.31 (n=8) 18.41 24.76 (n=22) 21.42£6.49 (n=45)

T MR R E MR S TR B M AR . SRR T 25004 IR B F =9.276, P =0.000, /NRTHHE G TP BAEFREIRT 2 AT
FRA (= P =0.000) AIKIR A (# P =0.010) ; AF R EFFGTHEERE F =6.461, P=0.004, B 16 - 24 G5 A2 REURT g
BUT/NT 6 FRBL(A P=0.001) ; IR 16 — 24 KEERIRSIH A2 A4 KRB0 T/ VR SAHL (% F=3.197, P=0.040),

Note: Spleen deficiency score refers to the scores during spleen deficiency modeling period. One-way ANOVA test indicates the average survival days of
rats in different groups, F' =9.276, P =0.000. The average survival days of the Xiaochengqi group is significantly lower than that of the blank liver
cancer group, * P =0.000 and that of the Dachengqi group, * P =0.010. One-way ANOVA test indicates F =6.461, P =0. 004 for average survival
days of the rats with different spleen deficiency scores, and compared with those with spleen deficiency scores <6, © P =0.001. Average survival days
of rats with different spleen deficiency scores in the Diaochengqi group were higher than that of the Xiaochengqi group, X F =3.197, P =0. 040.
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Note : Fig2 A ; C. Spleen-deficiency scoprse<6(n =15) ;D. 7 <Spleen-deficiency scores<<15(n =8) ;E. 16 <Spleen-de-

ficiency scores<24(n =22) ; + Spleen-deficiency scores <6-consored ; A7 < Spleen-deficiency scores < 15-consored.

Fig2B . F. Blank liver cancer model group ; G. Xiaochengqi group; H. Dachengqi group(n =15 for each group) ; x Blank

liver cancer model group-consored ; ® Xiaochengqi group-consored ; []Dachengqi group-consored.

Fig.2 Resuts of survival analysis.
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