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Studies on combined effects of moxibustion
and taxol on experimental tumor and

mechanism
of their therapeutic effects
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Abstract

The purpose of this study was to evaluate the therapeutic effects of some
methods on the experimental tumor. Sarcoma 180 cells (1 X10") were
transplanted into the subcutaneous tissue in breast area of female ICR mice.
Mice bearing tumor were grouped and treated with taxol or/and moxibustion
(MT) respectively. The total dose of taxol used were 20, 60 and 100 mg/kg
body weight. MT was used for 1, 2, 3 and 4 times respectively. The longest
mean survival time within 120 days (MST,,;) in the following conditions
treated with taxol or/and MT appeared 1n the groups of 60 mg/kg taxol, MT for
3 times respectively. Combination for taxol and MT of the other modalities
were also studied. The longest MST,,, appeared in the group treated with the
combination of 60 mg/kg taxol and MT; (MR,, = 50% ; TCR,,, = 55%

?

MST,,, = 88.9137.8 days ; ILS,,, = 47.7). Pathological observations revealed
that taxol, MT alone or combinedly destroyed tumor cells. The results also

showed that the uptake of *Rb in tumor treated with MT were significant lesser
than that in tumor control. The results of analysis with flow cytometry showed
that taxol could increase the cell population in G,/M phase of the cell cycle. The
therapeutic effects in the present results may be used as references for clinical
therapy. The results in mechanism of this study may be contribute to the
academic progress in our traditional medicine.
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6 - 8 weeks ICR strain female mice

y
S-180 cells
(1 X 107)
Inoculation  Grouping ( Tumor size : 0.32 £ 0.04 cm” )
l v
! i ¢ ! | I ! | I £ |
S I I I ] i | 1/ |
0 1 2 3 4 5 121
T MT1
B N . MT2
T 1T 1 MT3
T 1T 1T 1 MT4

Fig. 1. Grouping and treatment of moxibustion (MT).
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Fig. 2. The position of the thermometer probes in

tumor. TC3, TCS5 and TC7 were at the
central depths of 3, 5 and 7 mm in the
tumor, respectively. TL5 was at a depth of
S mm in the lateral part of the tumor. NT
was 1n the normal tissue.
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Fig. 3. Changes of temperature in experimental tumor during

treatment of stick moxibustion. Abbreviations and
designations are the same as those in Fig. 2.
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Table 1. Changes in tumor volume (cm’) of mice after treatments of

moxibustion { MT ).
Treated condition Days after beginning of treatment
Mode Fracon 0 10 20 40 60 80 100 120
TC 032 044 072 153 193 188 (ND) (ND)

+0.09 +0.18 +0.29 +0.47 £0.65 +0.63
G0 GO 23 @4 a6 @ b (1)

MT 1 031 == == 0.83**0.87** 0.43**(ND) (ND)
+0.12  eme- -e== 10.39 $0.39 +0.38

25) @4 @249 (20 (dAL) (@) (&)  (0)

MT 2 034 - - 027**0.25**0.91**(ND) (ND)
+0.13 - - *0.11 +0.23 10.10

25 (@3) (@3) @ d13) a2y (&) (8)

MT 3 029 - - 0.28**0.42%*0.28** 0.17 (ND)
+0.10 - ---- *0.13 %x0.15 x0.12 x0.07
(25) (22) @2 (@20) @17y ({d6) (15) (14)

MT 4 032 - - 027%0.14** (ND) (ND) (ND)
+0.14 - == 20.11 +0.13

(25) (20) (200 (19) (18) (16) (16)  (16)

* I P <005 ;*: P <0.01(Student’s t-test, compared with TC )
() : Number of mice alive ; ND : Not detectable ; ---- ¢ Scar
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Fig. 4. Survival fraction of mice bearing experimental tumor after

treatments of moxibustion ( MT ).
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Table 2. Therapeutic effects of moxibustion on mice bearing
experimental tumor.

Treated condition No. of MR ;5 TCR 29 MST 5 ILS 50

Mode Fraction mice (%) (%) days (%)

TC 30 06.7 3.3  60.2x23.9 0
MT ] 25 76.0 240 67.1133.8 11.5
MT 2 25 68.0 32.0 72.3%36.8 20.1
MT 3 25 44.0 56.0 87.8x43.1** 458
MT 4 25 36.0 68.0 84.7+41.7* 40.7

L £ ¥ 1 1 L % L .t % 1 3 3 ‘¢ ;. §y | ;3 % ¢ . I % | . ;3 f % % § % § £ :; -} % & §P §® P F F % | § ¢} % " °’' F "§ "} ‘; ¥ _§ § §_"§F 4 L % B _§ °F T _f F_ ¥ _F °F %' J ®RO°f % P 0 OF 3 YT ¥ YT T Or v 4 F ¥ F-F F O YT FOF

MR;;0 * Mortality rate within 120 days after treatment.
TCR30 + Tumor control rate within 120 days after treatment.
MST,» * Mean survival time within 120 days after treatment.

ILS)5p * Increasing lifespan within 120 days after treatment.
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Table 3. Changes in tumor volume (cm’) of mice after treatments of

taxol.
Treated conditi;m Days after beginning of treatm?ent
Mode Fraction 0 10 20 40 60 80 100 120
TC 032 044 072 153 193 188 (ND) (ND)
+0.09 £0.18 £0.29 2047 +0.65 +0.63
30) (30) 29 (@4 a6 (& (1) (1)
20 mg taxol 3 036 047 081 1.62 198 195
+0.11 £0.15 £0.24 *0.53 +0.71 *0.75
(25) (25) (24 @) a7 O © (0)
60 mg taxol 3 0.34 035 048**097**1.64 1.66 1.01 (ND)
+0.13 *0.17 £0.22 +0.34 +0.78 *0.64 +0.72
(25) 23y (@2) @21 19 (14 (8) (4)
100 mg taxol 3 0.31 0.33* 041**0.89**149 166 0.54 (ND)

+0.12 #0.11 £0.20 +0.31 +0.71 +1.01 +0.49
(25) @) 19 a8 AN (A3 @& (6

A N "

*1 P <O0.05 ¢ % P < 0.01 (Student’s t-test, compared with TC )
() ¢ Number of mice alive ; ND : Not detectable ; TC : Tumor control.
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Fig. 5. Survival fraction of mice bearing experimental tumor after
treatments of taxol.
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Table 4. Therapeutic effects of taxol on mice bearing experimental
tumor.

Treated condition No. of MR ;54 TCR 20 MST 34 LS5

Mode  Fraction mice (%) (%) days (%)

TC 30 96.7 3.3 60.2+23.9 0
20mg taxol 3 25 100.0 0.0 56.1x18.3 -6.8
60 mg taxol 3 25 84.0 20.0  78.3+29.8* 30.1
100 mg taxol 3 25 76.0 24.0 73.6130.2 22.3

LS G el e e e - — - S O O N N e S el vl B i ik ey i e SN AN A A O A NS AN NS i N e il e ki vl D DN R DN N I Y O W SRR g ST O SR O A N N N S S o e

*1 P <005 7 ** 1 P <0.01(Student’s t-test, compared with TC)

MRz - Mortality rate within 120 days after treatment.

TCR,y9 - Tumor control rate within 120 days after treatment.
MST 5 + Mean survival time within 120 days after treatment.
ILSt20 - Increasing lifespan within 120 days after treatment.
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Table 5. Changes in tumor volume (cm’) of mice after treatments of 60
mg/kg taxol in combination with MT3.

Treated condition Days after beginning of treatment
Mode Fraction 0 10 20 40 60 80 100 120
TC 032 044 072 153 193 188 (ND) (ND)

+0.09 +0.18 +0.29 +0.47 £0.65 +0.63
GO GO @9 @ ae @ @) @)

60 mg Taxol 3 0.34 035 048**097**1.64 166 1.01 (ND)
+0.13 *0.17 x0.22 *0.34 *0.78 *0.64 *+0.72
(25) (@3) (22) @1) (19 (14 (8) (4)

MT 3 029  —me-  —eew 028%*0.42%*028**0.17 (ND)
+0.10  wee- -see £0.13 £0.15 £0.12 £0.07
25) (22) @21 (20) A7) (16) (15  (14)

60 mg Taxol 3 0.33 === -—-=  0.31**0.39%*(0.13**0.08 (ND)
+ +0.12  -een eeem £0.15 £0.17 £0.10 £0.17
MT 3 (200 (19) (18) (16) (15) (12) (1)  (10)

*I P <005 5 ¥ P <0.01(Student’s t-test, compared with TC )
() - Number of mice alive 5 ND . Not detectable : ---- ¢ Scar
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Fig. 6. Survival fraction of mice bearing experimental tumor
during treatment of 60 mg/kg taxol in combination with

MT3.
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Table 6. Therapeutic effects of 60 mg/ke taxol in combination with MT3
on mice bearing experimental tumor,

Treated condition No. of NIR[E{} TCR]20 MST|20 ILS]ZQ

Mode  Fraction mice (%) (%) days (%)

TC 30 96.7 3.3 60.2%£23.9 0.0
60 mg taxol 3 25 84.0 20.0  78.3129.8* 30.1
MT 3 25 44.0 56.0 R7.8143.1** 458

60 mg taxol 3
+ 20 50.0 55.0 88.9x37.8** 477

-------------- *-------_-- (8 » 8 L L ® o & 3 J § & J 3 ¢ L L & & F & ¥ +* 3 ¥ % £ L 8§ § T ¢ ¢ ¢ ¥ % 3 &8 ' § & § 3 % 3 & W & L ¢ P 3+ 3 T & F _E _F L ¥ & F _§F L 3 § § E |

* L P <005 0 ** 1 P <0.01(Student’s t-test, compared with TC)

MR,y @ Mortality rate within 120 days after treatment.

TCRy30 © Tumor control rate within 120 days after treatment.
MST, * Mean survival time within 120 days after treatment.
[LS59 * Increasing lifespan within 120 days after treatment.
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Table 7. Change of “’Rb activity and uptake in tumor of mice after MT treatment

Treated condition Hours after treatment
Item e T
tested Mode Fraction 1 5 24
“Rb activity  Tumor control 2030+905 273911395  4101+2034
(cpm) MT, 2 4174£211%* 1STE71**  326+171**
MT; 3 262+95%* 2671101%* 238+ 124**
MT, 4 578+227** 425+230%*  368+244%*
Tumor dry Tumor control 0.551x0.233 0.373x0.123 0.685x0.210
weight (gm) MT; 2 0.25810.017* 0.212+0.018 0.227+0.021*
MT; 3 0.23240.062* 0.160+0.025* 0.162%0.038*
MT, 4 0.263+0.091* 0.214+0.036 0.209+0.097*
*Rb uptake  Tumor control 2.2610.58 5.07£2.28  4.22+1.26
(% of *® Rb/gm) MT, 2 0.85%0.37* 0.3940.14** 0.7610.33**
MT; 3 0.66+0.33* 0.94+0.51%* 0.771£0.36**
MT, 4 1.20+0.44 1.03+0.41** (.8810.34**

MT @ Moxibustion ;: TC @ Tumor control.
*L P <005 5 ¥ P <0.01 ( Student’s t-test, compared with tumor control ).
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Table 8. Change of **Rb activity and uptake in tumor of mice after moxibustion and

taxol treatment.
Treated condition Hours after treatment
| 1 T R —
tested Mode Fraction 1 5 24
*Rb activity  Tumor control 2030x905 2739x1395 410122034
(cpm) MT; 3 262195% 267x101* 2381124%
Tx 3 1290£241 2133+963 19921996
MT;+ Tx 3/3 508%118* 4141 149% 930+417*
Tumor dry Tumor control 0.551x0.233 0.373x0.123 0.685%0.210
weight (gm)  MT; 3 0.23210.062 0.160x0.025*% 0.162£0.038**
Tx 3 0.353£0.067 0.321x0.104 0.300%0.031*
MT;+ Tx 3/3 0.323+0.106 0.363x0.050 0.297£0.071%
*Rbuptake  Tumor control 2.26%0.58 5.07+2.28 4.22+1.26
(% of ®*Rb/gm) MT; 3 0.660.33* 0.94+0.51*  0.77%£0.36**
Tx 3 3.64£0.37 6.59x1.26 6.80+4.00
MT,+ Tx 3/3 1.22x0.16% 1.20£0.60% 2.0411.42%
MT : Moxibustion ; Tx @ 60 mg/kg of taxol.

*1 P <005 **FL

=492~

P < 0.01 ( Student’s t-test, compared with tumor control ).



Table 9. Effects of moxibustion (MT) on cell phase distribution
in the cell cycle of ascitic sarcoma-180 cells tested 24 h

after treatment.

Treated condition Cell phase in cell cycle (%)

Mode Fraction  G1 ! s G2M
TC 57.52=22.03 31.68x1643 10.9216.33
MT; 2 60.7318.40 29.02x1591 10.11x2.60
MT; 3 54251785 31.01X16.57 14.37x5.35
MT, 4. 54.22122.83 33.492-19.33  12.18%£4.07

*: P < 0.05 ( Student's t-test, compared with tumor control ),
TC :Tumor control.

=2 93-



Table 10. Effects of moxibustion (MT) and taxol (Tx) on cell
phase distribution in the cell cycle of ascitic sarcoma-

180 cells tested 24 h after treatment.

Treated condition Cell phase in cell cycle (%)

Mode Fraction  G1 s G2M
TC 57.52122.03 31.68F1643 10.921+6.33
MT; 3 5425x17.85 31.01%16.57 14.37+5.35
Tx(60 mg/kg) 3 3827 6.41 4561* 551 16.24%2.70*
MT;+Tx 3 54.88-18.81 35.84115.76 0.203.02

* ¢ P <0.05 ( Student's t-test, compared with tumor control ),

TC :Tumor control.

=294~
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Fig. 7. Pathological changes after treatments of moxibustion (MT).
TC : Tumor control ; the others were treated with 1, 2, 3

and 4 times of moxibustion. The photograph in the upper
row was magnified by 60 x ; the photograph in the lower

row was magnified by 1000 x.
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AR RAIKABOERBEDRIESI S BB EHRE (22) FERBA
ER B EEH A NRSCULE  RHETHBAEBRENREYR - SRBEER
mBpE TG ARG EHepENYE S E A DNA ﬁﬁi#l’%’lfﬂﬁ*ﬁ
(23 ) 5B 5 mpp ey igit (fluidity ) Ao 0 Mg A -
SES A mERAENNUY > MEReEET (24)- ;‘ifx-ﬁud—% %
EE e KRB e E R A 8 EL Fﬁm’iﬁ-ﬁ Bk A e m<i
(25) B ohHBTHpH DNA 94 H (26) LHpsEB ek a § RAER
e (27) ¢

CHESSAE BERNWEBERETAREAS  WEKLE XA
Amaft Rz R e f R8N0 JLBRAEASH M ElnRey pH AF
& » MiE e L a8 (lysosomes) BHEE BRERETHAEE ™
HAFm et (28,29) FERLHEN SBGEARAEBILBELERE
B mipE PR KRS MBEEET (30)) SRLGHBERE
ARG EE (31)- '

LIRS LABRER > BhiLE 54T ¢ L E RS eucalyptol R
a ~ B-thujone £t Choline, Adenine B 44 £ % (32)° AR EGEMEM
REER T REVNESAGE EERA  AFE-TFTHE -

A EFRAZENERE EARESATREANETEBZISEL
FRERE - CAKERD *%b;r,,afﬁwp%dﬂi@ﬂaﬁami& (16,17)
BHEEZ @ FReEE  LEEZM®RB AN pEHZMIE o il
ﬁ%ﬁi@ﬁd’Lﬁ%“ﬁéﬁﬁﬁﬁﬁw@ﬁ&@wﬁﬁﬁﬁumﬂ
BREICERBRE  EHBLGEREMEK - B AR Fabe (NKcells)
BTampEzmpdst (12,35)  AMRELERBET  EUBENRELS
RE 5% 8| 2 Hphl A A BB 8E B 2 7E s M (MST,y ) 8] 2L 60 mg/kg
BEXEMBAELARS N EMBHER 2 BT EAVE ¥R
HEEEAE  EMST,RfMA FRZME - AR ESEFTLRALE
EEMEHEL  UEHBRALARLEHIER - b8 518 fo o b9
SR EAE GG EEER MR GM EH MitelsR o xE&
% 2% ta 8 (apoptosis ) (13,33) - AM AL R FHEEHRE
Wi RS G/M mphde fiitaioTx 8L MT A4 €3 /v MT 8976 B B8R

ARl D BB NREAE TULAEAY PRb &R
Z BRBERERABENG LT MELEEYAEREK) - HE PR
MER BN A ENTEZMARY (34)  RARERETF XER2,3I R4
REMEEBR TR RoMAEBN “RbEHAXEMFIK - 887 X
SEBENNAATRERY MBRZABHRGHIEAAREE S *M&
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’\ﬁ%éﬂ%‘?‘ KEMERVRZE BB - =

15 ~ S aEn

. BB EHE (Tx) REEAMLATHRBOER  £454 20, 60 &
100 mg/kg B EXH T AP X 60mgkg B EX Tx BI§RE AR HK
4 B MST,, & & (783 k) -

). BEBAYEL MDD AELEF,2,3R84% EPU=ke) MT &%
EAE o £ MST,, & & (8B4.7 K)o

3 AAHEET A 60meke BEZ Tx 3 k2 MT 241872 L
ik 0 B MST, & 1889 X -

4, 4R YRb AbHE o RSB “Rb M4 FMN (R THREME L
) AMT RIEH > BENSELEHBEERK-

5. WRAAA mBEHAG CRATXEREE AEBATRAELRZ & G/M
A 4m fiE, o

6. SRR EET &8 TxREZHY LEENZ aing HiR L&
Spdn o AMT BIH &8 Tx S5 RIEHLAE S A B3R - 128p 5| A23R
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