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[(HWZE] BB :HBORPURTEIE BORRI ARG )T R R AR . 3k o 70 H (MERE A 2 ) Wistar K ELBEHL S 4
IEH 2 10 HFERIZ 30 H R 30 H o FEREZL T koK (0 °C) i B AR 7K (10 °C) iR HiIVE FEUERE R S 24 T Z T (30% ) il
PR (0.9 g- L)W HIVE PGB RL  IEH A 45 T A M KES , 10 mL-kg'-d"', 75825 . TERIA | Wfﬁéﬂ?%6ﬂﬁwﬁjﬁ%
JE AT 4 DMH IS W BUG KRS, 25 mg-kg!, B J 1k, 3ESE 120 198 AR IR0 (7> 30% £ eI W , FERE 20 4t 5 1
B, 10 mL-kg'-d', #5238 i o MR 2H R R —MORAS e S i A BTk B ol . T4527,29,32,35, 38 Al 4 L HUAE 4%
[ 4L 2 BEAT IR A - 20 (HE ) Y {8, B A1 - = W IR IR 1 i (Na  K'-ATP) 45 B - = W IR IR 1 i ( Ca> M g™ -ATP ) i 1k . FLIR it A
(LDH) 7 ¥ LA K 3% 311 B U8 (SDH) 1E PEAG I . 25 8B - FERE 41 K W B0 ol /K 28 ok I B 2 V4] . S5 IE W 4l i,
FEML B IR AR ARG, 5 IE R 4R, FER A 32,35 A K K B (P<0.05) , P2 5 27,29, 38 Al Na'K -
ATP,Ca>Mg*-ATP i ¥ . % T 55 (P<0.05,P<0.01) ; FERE 4 45 29, 35 J& SDH i Iif 7k KA1k (P<0.05, P<0.01) ; #4520 45 38 5 SDH
il 1% P W 25 T R (P<0.01) ; ZERLAL 5 27 J8] LDH [ 3% 14 2 & FE AR (P<0.01) ; A4 55 29, 32 Ji] LDH i M4 12 3 F+ &1 (P<0.05, P<
0.01), 5B L F, FERIAL I o b 2% 90 10 B0 R e P, 27 Al Ak I 3, 42 2F 4 18 A PR AE 2 W] W 5 I Ok AR 3B b
S AL R T JERI A5 27,29, 38 Ji Na"K*-ATP, Ca>* Mg -ATP i I 1 il 3 K& ML (P<0.01) ; %5 29, 38 J& SDH i 1% 14 b 3% [ A%
(P<0.01), % 32 Ji LDH #if 7 [ (P<0.05) . 858 : KM i Ab 564 SRBE T, 48 308 JifRT & 2, Ak F P BR B 5 76 ) 290 R 48 0F b g
K
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Colorectal Cancer Modeling and Difference Analysis in Cold and Heat Conditions
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[Abstract] Objective: To explore the correlation between the occurrence of colorectal cancer and
different internal environment (cold and heat). Method: The 70 Wistar rats (male and female) were randomly
divided into blank group (10 cases), cold model group (30 cases) and heat model group (30 cases). The cold
syndrome model was made by intragastric infusion of cold water (0 °C) and soaking in cold water (10 °C). The

heat model was made by ethanol (30%) and capsaicin solution (0.9 g-L"). The blank group was given normal
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saline by gavage, 10 mL-kg'-d', for 5 consecutive weeks. The colorectal cancer model was made by
subcutaneous injection of DMH solution in the back of neck in the cold model group and heat model group at the
6" week, 25 mg-kg', once a week, for 12 consecutive times. During the carcinogenesis, only 30% ethanol
solution was given to the heat model group, and the modeling was maintained in cold model group, 10 mL-kg"+
d', for 38 weeks. The general state of the rats in each group was observed, and the changes of food intake and
body weight were measured. At the 27", 29", 32", 35" and 38" weeks, samples were collected in batches.
Intestinal tissues were subjected to hematoxylin-eosin staining (HE) and detection of sodium, potassium-
adenosine triphosphate (Na"K'-ATP) , calcium, magnesium-adenosine triphosphate (Ca* Mg*-ATP) activity,
lactate dehydrogenase (LDH) activity and succinate dehydrogenase (SDH) activity. Result: The symptoms of
hematochezia and ascites in cold model group were earlier than those in heat model group. As compared with the
blank group, the food intake and body weight were decreased in cold model group and heat model group. As
compared with the blank group, the length of the large intestine was shorter in cold model group at the 32" and
35" week (P<0.05), the activities of Na" K*-ATP, Ca* Mg*"-ATP increased significantly in heat model group at
the 27", 29" and 38" week (P<0.05, P<0.01), the SDH enzyme activity was decreased in the cold model group
at the 29" and 35" week (P<0.05, P<0.01), the SDH enzyme activity was significantly increased in the heat
model group at the 38" week (P<0.01). At the 27" week, LDH enzyme activity was significantly reduced in cold
model group (P<0.01). The LDH activity was increased significantly in heat model group at 29" and 32" week
(P<0.05, P<0.01). As compared with the heat model group, the large intestine texture of the cold model rats
showed greater brittleness, aggravated fibrosis, more obvious fibroproliferative characteristics, higher tumor
incidence, and more serious tumor differentiation. The Na'K'-ATP, Ca’ Mg*'-ATP enzyme activities of the cold
model rats were significantly reduced at 27", 29", and 38" weeks (P<0.01), the SDH enzyme activity was
significantly reduced in the cold model rats at 29" and 38" weeks (P<0.01), the LDH activity was reduced in the
cold model group at 32™ week (P<0.05). Conclusion: Cold environment for colorectal cancer promotes
tumorigenesis, and the hot environment can also promote tumorigenesis in a later stage.

[Key words] cold and heat syndrome; colorectal cancer model; adenosine triphosphate (ATPase) ;
lactate dehydrogenase (LDH); succinate dehydrogenase (SDH)
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1.1 1% SPF % Wistar KBl 70 2, #1428, 6~7
JE PR BT i 180~220 g, W F ) N H 5 25 K= 52 50 B
Yt A IE S SYXK (5.)2013-0034, A S 7E
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R A R A L 45 201424) 51,2-— 1 fF(DMH,
VY A% F B TR A B ) A R WL it 5 BCBQ2802
V) ; BCA & [ & & K 3 39 & (R at U364 W B i
KBRS E LS 20181102) 5 48 3 Na K",
Ca”Mg™, & ATP [ ia 7 & , 3% ¥ 2 6 =0l 3k %) &
(SDH) , 3L it & i (LDH) ik 7 & (B st & ik
T FE W 5% Br L, it 5 43 ) A 20181029, 20181115,
20181123) . FHh AR LY A (3B = K AEYH
ARABRA T HS 20181104) 5 MR i (1 7 [ 24
L Vb 2R A R 7 L35 20171208) 6

1.3 {¥#% Forma Scientific 900 % % IR VK 56 ( &
Thermo Fisher 23 7] ) ; DK-8D /I Hi A5 i3 /K Al ( |-
BT A AR B 5 A R R ) s MuLtifuge X 1R #Y¥8 Uk
7 85 0> AL (35 B Thermo Fisher 23 #) ) ; iMark-10970
2 T RE Bt bR A ( 26 [6 Bio-Rad 73 7)) ; 1X53 HU {8 7%
S B ( H R Olympus 23 7 ) -
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2.1 JEIE PAE KRB R S R A

K UL BORN S e e R AL I B vk L f 70 B
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P30 2, B4 30 H . SPF i MM 9% 1 e
TF IR S8, FEE | RAIE K Ji sh P AR 11 52 o 5E
BELH T 0 °C YK K T B F1 10 °C A 7K I 4 3 5, Pk
2H 30% 2 T FIBALE 0.9 g- L3 WS 3 4 5 1F % 40
KE T EBERKHEE 10 mL-kg'-d", #2258, 46
6 Jil il VK i i A5 Y, JE AL HAEZH K R T DMH %
WG B B S, 25 mg-kg', 1 R/JH B L 129,
HT T A 2 A B VR T s ) ) AR 4 AT
30 % L BEVA W, FERI A A FF i BE . 10 mL-kg'-d”,
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ZUHT 4% 2 R BB W 8, RAEA IS -80 °CUK
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2.4.4 ATP,SDH,LDH &M & BUH G A7 1R
J 40 2, e vl B AR 4 A L A8 1% RO ST [A)E
R IRIE T HE (BCA) WG & 11 & &, BBk
o JE U BAE 32 A T A g 4 20— s R R L I (ATP) U
P B% 3 R M 0B (SDH ) 7% M L L R i & i (LDH)
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& FAE 5% B 4y A5 T 2 D1 e Sk S U R RAIE RE IR 3 3 AR
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Table 1 Effect of cold and heat syndromes on general status of colorectal cancer rats
brilhes
451 . 5517 4 55 27 JA 55 28 J# 55 32 J# 55 35 JH
/mg-kg
IEH - SR RS, W HONEHR HHOR EShIER R WEIER  RHORE W ShIER R R
SR BAE, MR ER ORSE, VRS F BB RERR S, TR R
B LE-3 b/
FEM 25 PEAR RIS, 395 B, W 4 1 Rl A, 3l TRAGE itk E2, B WMMEE, A
A HER ORNBEAS (1, e, i KRR i, ARREAE NTTTHE RO BRI Sl B A i
FEAH UK 4 iR G2 LV IPN
L 25 PENG 2B G S0, R O BRI, S WL ADTT O RTMCRE R, B BRI I
Bk ST AL, FE A JALASEE R NN I 2 Gy NE  BEKAREAE B Al R B 1l
45
3.2 FEIE PR RO RO B R BUE T JERT BT B R B R R S (8

W5 IR R ZH LR, R AT AR B A AR
WA GRS R, ER A R K

FH H 5 I A 3 4 455 75 2 )23 e Kok SE UE R SRR RE IR
WM. WE2,3,

F2 BIERMEXNKBEARBRIENI(Z+s,n=6)
Table 2 Effects of cold and heat syndromes on food intake of colorectal cancer rats(x+s,n=6) g
250 %17 %27 %29 4 %3204 %35 %538 )
/mg-kg!
EH - 20.58+2.01 22.18+1.55 21.76+2.67 21.26+1.74 20.29+£2.01 20.71£1.97
e 25 21.33+£1.77 20.62+1.70 19.71£2.56 18.80+1.34 17.90+0.34 16.29+2.48
Ay 25 18.26+2.08 17.26+2.33 17.44+2.54 16.57+3.06 15.91+2.64 14.56+2.19
F3 BIEMENABEABREREMZM (+5,n=6)
Table 3 Effects of cold and heat syndromes on body weight of colorectal cancer rats (x+s,n=6) g
) - - - o o "
45 %517 )4 %5274 %5294 %5324 %535 )4 55 38 )
/mg-kg!
1% - 437.50+£144.91 494.17+£172.41 499.17+178.03 502.50£179.66 522.50+178.01 528.33+188.01
FEA 25 403.33£122.22 457.50+£153.91 420.83+133.99 442.50+137.14 457.50+127.31 469.17£114.52
f i 25 391.39+116.98 380.00+85.62 405.83+108.60 420.83+109.47 430.00+114.28 437.50+109.58
3.3 JEAE CHUE K B K BUXE Na' K-ATP 1 #EFE AR (P<0.05, P<0.01) , #4541 45 38 J& SDH filf 1%
Ca™Mg™-ATP [ 1% Ve AZ (L 52 w5 0E 5 4 AL, PE W T (P<0.01) o 5 RBIAL L8, JE B2 5

PR 5 27,29, 38 Ji Na'K'-ATP, Ca*Mg*'-ATP i

PRI B T8 (P<0.05,P<0.01) . 5 HE 4] L 45, FE

2155 27,29,38 J| Na'K'-ATP, Ca> Mg -ATP [iff 1§ P

W E AR (P<0.01), WF4,5,

3.4 FEAE AR KW 9 K B SDH Al I 4 28 4k 1Yy

W 5 OE 2 R, FERLA 5 29,35 )5 SDH B I
<112 -

29,38 J& SDH il 1 Pk il 3 B A1 (P<0.01) . W3 6.
3.5 FEIE HAE K 9 K BROM LDH R I M A8 4k Y
SCmR 5 OE R A bR, FERIAL SR 27 J5 LDH I
i E FEAR(P<0.01) , B 4125 29,32 J& LDH I 1 W
YL TH (P<0.05,P<0.01), 534 L, FERR 4 4
32 J& LDH 3 B AN (P<0.05) . W37,
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F4 RIE AKX B Na® K-ATP B & M Z LB M (F2s,n=6)
Table 4 Effect of cold and hot syndromes on changes of Na* K*-ATPase activity in colorectal cancer rats (x=s,n=6) U-mg’!
415 i /mg-kg! 5527 JH %529 4 #3204 #5354 %5384
EH - 2.37+0.91 2.15+0.55 1.91+0.67 2.89+0.34 2.91+0.35
FER 25 1.4940.83% 1.7£0.93% 3.48+1.30 3.05£0.95 1.08+0.54%
it 25 5.39£1.74" 4.99%1.13% 3.66+0.88 3.12+0.58 3.88+1.022
TE: HIE# A ILE VP<0.05,2P<0.01; 5 #BE4H LE# > P<0.05,4 P<0.01(FK 6~9[F]) .
®5 FEIERIEXBEARI CaMg-ATPEFEEELHHI (X=5,1=6)
Table 5 Effect of cold and heat syndrome colorectal cancer rats on changes in Ca?*Mg?*-ATPase (X+s,n=6) U-mg!
4151 A i /mg-kg'! 55274 529 JH #5320 55358 5538 A
EH - 1.71£0.79 1.64+0.35 1.26+0.62 1.54+0.58 1.90+0.38
FER 25 1.07+0.72% 2.74+0.73% 2.37+0.61 2.2140.60 1.1840.55%
P 25 2.73+0.93V 6.29+1.90% 2.34+0.81 2.37+0.84 3.26+0.952
F6 EIEMEXFEXRX SDHEEET WM (f+s,n=6)
Table 6 Effect of cold and heat syndromes on changes of SDH enzyme activity in colorectal cancer rats (x+s,n=6) U-mg’'
25 4 /mg-kg! %527 5529 %532 5535 A 55 38 JA
IEH - 24.41+11.78 18.26+£6.36 16.55+£5.28 20.37+6.35 19.04+10.21
FEH 25 16.76+11.49 10.24+6.78' 4 12.12+7.94 7.50+4.51 13.17+7.20%
Pt 25 72.92485.78 69.67+86.82 57.04+45.63 46.76+32.05 60.09+21.122
F7 FIEPUERFGERBRY LDHEFEEZUMII (X+s,n=6)
Table 7 Effect of cold and hot syndromes on changes of LDH enzyme activity in colorectal cancer rats (x+s,n=6) U-mg!
45 i %274 5529 A %5321 %35 %538 Al
/mg-kg!
EH - 4109.34+444 .45 4051.16+357.88 4 115.60+424.75 4180.10+428.13 6 459.17+£820.44
JERE 25 5562.25+1 339.83%) 7 698.40+£2 081.70 5369.49+905.86% 9 165.45+9 002.60 4 325.12+808.75
A 25 5979.04+1 539.12 9 446.00+1 129.76" 5291.60+758.36% 5451.77+457.36 5206.37+1 459.02

3.6 FEGE FGE R 98 R U K 8K JE R i b
RS2 5 IR A i, FERLA A 32,35 A R K
B35 48 (P<0.05) , B 2l Kl K IR J . 5 B

®8 FIEREXBEARMKFAR/KERRMBAIFN (X£5,1=6)

AL, FER A R K R . 5 B A L, O
20 K M Joi M 3 B A B ORI e A 2T kRN B fie
LA AR PERRIE R DI . WK 8.

Table 8 Effects of cold and hot syndromes on colorectal tissue length and texture in colorectal cancer rats (x+s,n=6) cm
gl it /mg - kg'! 5274 55294 5324 5535 55 38 JA
EH - 17.254+2.48 16.25+0.28 16.30+4.53 15.57+1.70 15.15+1.34
FERL 25 17.34+1.89 14.92+1.46 11.98+2.49" 11.88+2.11Y 14.12+2.87
Ay 25 18.371.27 15.25+1.82 13.82+1.23 12.63+1.10" 14.28+1.09

3.7 FEIE HAEXS R KRR AN AR 3.8 JEUE PR K g R BRUG h RE 2 2N O 5 20 41

35 WHO 5326 K18 Wik o> Ko BLD) 1, ke B € A6
0 PR 2 R BRI R e 2R R A AN AR IR . 5 IR 4
oA, FERLAL AR ALY R A R e, 3% R e
RS 2 o 5 AT LA, FERE A R A AT
RS ISP i L E S TR PN 7R N iR 2
M SEEE . BLER 9.

WS IR A R, JERL AL BB A AN [ B
S IROR YR UL, R R I A R S ). 5
B L, FERL L I & ARG L Lo A R B
AR, W10, 1,2,
4 itig
KM g R BLORN A2 9 B R0 B AR E 2
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Table 9 Effects of cold and heat syndromes on incidence of colorectal cancer in colorectal cancer rats
21 51 7l /mg - kg 2 LAY BRI
9527 9529 5532 J 535 45 38 JH
IEH - JU 9o /R o 0 0 0 0
FERE 25 I S VR L TR 33.34 33.34 0 0
HRRE S P 0 A R 16.67 0 0 50 16.67
S R A R 16.67 33.34 33.34 33.34
95 23 fL i 16.67 16.67 33.34 33.34 16.67
T AL i 0 0 0 16.67 0
(Eagta 3 16.67 16.67 33.34 33.34
Pupit 25 B S A R 16.67 16.67 0 33.34 0
o S VA A TR R 50.00 33.34 50.00 16.67 0
o T R AR 16.67 33.34 16.67 16.67 66.67
95 73 fL i 0 0 16.67 16.67 0
e B 16.67 0 16.67 16.67 0
iR Al s 0 0 0 33.34
F10 BERERBEARMMEAABLSARZNHM
Table 10 Effect of cold and hot syndromes on tumor tissue and histology in colorectal cancer rats
415 miji/ oA R 3% %274 %294 553214 553514 5 38 JH
Ew - PR oA UL MR 2 40 A UL R 2 2R oA UL MR 2 40 oA UL MR 2 40 =% UL i 96 41 21
HE AODR 20 i A 51 AR A M HE 51 MR AT R ST, AR AN HES] PR 2 e HE 518 5,
FLOREAMIEE . G RESIWIEE ., RESWIEE R B RESWIE RESTSIEE R
i e A L S i e A DL S5 D53 WORARILS R WS
FEM 25 ESIG FANEH EARE) HE FANE kyer
Ji8 K/ em  0.7x0.5 1.5x1.0 0.7x0.5 1.3%0.6 0.8x0.3
i 9o J55 by E7e fif L7 fif Tl 14
YR 1R 530 e 1% 531 I s 1553 A0 e 1853 AL e 725 4G I
HEZ5 4 AT R R FRAIEIE AN RIS EREL, s TR AN R I8 A TSR b A0
RS AT I A CHEBUR U R R B JL TCIR ARG A B M T
PR JEG
WAL 25 MomEie Krenta, EANE] e ¥yt B
JipEE R/ em 0.3x0.2 0.5%0.6 0.2x0.3 0.8%0.5 0.2x0.5
i e I3 e £ " T T
IR 5 3 AL oAk R SR L R 125 3 AL i AR 53 Ak I
HE Rk A B M 9 Ui A A 2% L R A A W S 2 32 37 L HEAE A L L
I, MRAT R A I3 SRR RERHNIE g J2, IR HEh RS pl  di 2
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Fig. 1 Tumor occurrence in rats with cold and heat syndromes in different stages of colorectal cancer
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Fig. 2 Tumor pathology in rats with cold syndrome and heat syndromes in different stages of colorectal cancer( HE staining, x400)
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