
Arch Jpn Chir 52(5), 591～601, Sept., 1983 

原著

Protective E百ectof Vitamin E against Immunosuppression 

Induced by Adriamycin, Mitomycin C and 

5-Fluorouracil in Mice 

TOSHIMI Y ASUNAG八， KAZUHISA0HGAKI, TAKASHI lNAMOTO, 

NORIMICHI KAN, and YORINORI HIKASA 

The 2nd Department of Surgery, Faculty of Medicine, Kyoto Univer川、
(Director: Prof. Dr. YORINORI HIKASA) 

Received for Publicatio日， May13, 1983. 

Introduction 

Thぞrehave been many reports concerning the protective effect of vitamin E against ADR-

induced cardiotoxicity12・22，卸 Itis said that lipid peroxidation may play an important role in 

A DR-induced cardiotoxicity and that vitamin E functions as free radical scavenger14•20). 

On the other hand, vitamin E has been shown to have immunostimulatory effects, but nearly 

all of the reports concern humoral immunity8•2D and few concern cellular immunity16•19l . We 

manifested that vitamin E stimulated cellular immunity by the method of lymphoproliferative 

assay in mice25) 

The purpose of the present study is to find out whether coadministration of vitamin E can 

prevent immunosuppression induced by anticancer agents as measured on the basis of lympho-

proliferative assay, regardless of their production of free radicals. We chose three representative 

anticancer agents utilized clinically, i.e., Adriamycin (ADR), ¥1itomycin C (M:VIC) and 5-

Fluorouracil (5FU). It is said that ADR and :VI:VIC、participatein the generation of free radicals 

and 5 FU does not1•7l 

Materials and Methods 

Animals: 7 to 10-week old male inbred BALBI（＇・ micewere purchased from the Shizuoka 

Agricultural Cooperative Association for Laboratory Animals, and they u’ere fed by c。mmercial
solid feed which contains 5 mg of vitamin E/100 g. 

Tumor: Meth-A, methylcholanthrene induced fibrosarcoma of BALR1じ originwas main-

Kev words: Vitamin E. Adriamycin, Mitomycin C, 5-Fluorouracil, lmmunosuppression. 

索引語：ビタミンE，アドリアマイシン，マイト 7 イシンc.5－フルオロウラシル，免疫抑制．
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tained Ly intra peritoneal transplantation in adult BALB c mice. Tumor cells were washed 

three times and adiusted to desired numbers in RP:¥11 1640 before implantation. Tumor cells 

、、erゼ implantedin the right footpad. The thickness of footpad was measured by calipers and 

tumor growth ¥¥"as calculated as follows; 

tumor growth二 thethickness of footpad implanted tumor the thickness of the opposite 

footpad. 

Chemicals: [dl］αーtocopherolas vitamin E and HCO 60, solvent of [dl］αーtocopherol,as 

placebo were used. Both were obtained from the Eisai Pharmaceutical Corp., Tokyo. ADR, 

:VI !¥1 C and 5 FL' were obtained from the Ky竹山は HakkoCo. Ltd., Tokyo. Each was diluted in 

S乱linesolution to the desir巴dconcentration and 0.5 ml was inoculated into the intra-peritoneal 

cavity (i.p.) or back subcutaneous space (s.c.). 

Spleen Cell Preparation: The mice were sacrificed by cervical dislocation and their spleens 

日ereremoved aseptically. After measuring the spleen weight, single cell suspensions were 

sevcralh・ prepared by gently pressing each spleen throught a事200mesh stainless steel screen. 

Ervthn〕cytes"ere lysed with Tris-buffered ammonium chloride, and then the spleen cells were 

centrifuged and 11 '1slied three times. The川nglecells adjusted to 5×106 /ml ll'E'rt' resuspended 

in RP :VII 1640「け11tai11ing10~ぢ heat司inactivated fetal calf serum and 0.1 mg/ml Gentamycin. 

（メIiドJI！けにlPharm. L、H Ltd. Tokyo) 

Lymphoproliferative Assay to Mitogens: Cultures were set up in triplicate in Falcon 

九Iicrc恥 stII No. 3040 microtiter plates (Falcon Plastics Oxnard. Calif. L1SAJ. 5×105 spleen cells/ 

0.1 ml and 0.1 ml of RP:VII 1640 supplemented with 20渚 fetalcalf serum were placed in each well. 

Purified Phytoh日crnoagglutinin(PHA 0.13 /Lg/0.01 ml; well: W ellcome, U行A)and Concanavalin 

人（（円ll 人 0.33μg 0.01 rnl. well：‘も；VakoJ unyaku, Iけky内）were used to assess T-cell responses. 

Escherichia coli liμopolysacじharide(LI':-; 3.3 /Lg. 0.01 ml/well: Difeo，じメA)was used to assess 

B-cell proliferation. The plates nピ『守 incubatedfor 48h at 37°C in 5箔 C02in a humidified 

atmosphere. 16hr prior to culture termination, 0.5 μCi of tritiated thymidine (3H-TdR: ~刊

England Nuclear, Boston: speci凸cactivity 21.8 （、1Ill :vわ W はsadded to each well. After 64hr of 

culture, the cells 、、ereharvested on a glass五berfilter using an automatic multiple cell harvester 

(L:VI 101 LABO :VJ入CI!: Labo Science (・,,. Tokyo) and the incorporation of 3H-TdR was 

determined l,y a liquid scintillation counter (Isocap 300. Nuclear Chicago Co.). We calculated 

the mean count per minute (cpm) of the triplicate cultures, and expressed Llcpm as follows. 

Llcpm二 meancpm of mitogen stumulated culture of the triplicate-mean cpm of unstimu・ 

lated culture of the triplicate. 

Statistics: ¥Ve determined the lymphoproliferativ巴礼町＇ tYfor each spleen of each mouse 

respectively, and the mean Llcpm 山 ndarddeviation 日 ascalculated from the Llcpm in each 

experimental group. The result、日・ereevaluated by 片山lent・,t test. 

Results 

Effect of Vitamin E against Subacute Toxicity induced by ADR. 

It is rec＂広川町dthat vitamin E is effective against acute ADR-induced cardiotoxicity. We 
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studied the effect of vitamin E against daily i.p. injection of ADR in BALB川 mice.2.5mg/kg/day of 

ADR was injected i.p. daily until death. 20 IU/kg/0.5 ml/day of vitamin E, its solvent equiva 

valent or 0.5 ml/day of saline solution was also iniected i.p. daily including 3 daily pretreatments 

before ADR inoculation. Each group consisted of 5 mice. As a result, the total doses of ADR 

received until death were 72.5土14.4mg/l王gin the vitamin E coadministration group, 49.5土

11.8 mg/kg in the placebo group (p < 0. 05) and 43.5±17.1 mg/kg in the saline solution group 

(P<0.05). The cumulative mortality and the total doses of ADR received are shown in Figure 1. 

Immunopotentiatin~ E貸ectof Vitamin E. 

The various doses of vitamin E, i.e., 5, 10, 20, 40 and 80 IU /kg/O. 5 ml/day, placebo equivalent 

to 20 IU /kg/0.5 ml/day of vitamin E or 0.5 ml/day of saline solution were inoculated i.p. daily 

for 14 days after which the mice were sacrificed and the lymphoproliferative assay was studied. 

Each group consisted of 4 BALB c mice. The lymphoproliferative responses, especially to PHA 

and LPS, were significantly enhanced in the group treated with 5 to 20 IU /kg day of vitamin 

E and the serum tocopherol level was elevated to about twice the control in this condition, which 

was measured from the pooled serum in each group by the method of KAT010) On the other 

hand, this immunopotentiating effect disappeared in the group treated with 40 IU /kg/day of 

vitamin E, and the mitogen responses were suppressed contrarily in the group treated with 80 

IUバ＜g,day of vitamin E. The response to Con A showed the similar pattern though not signifi-

cant. The placebo did not affect the mitogen responses as compared with the control group 

treated with 0.5 ml of saline solution. The results are represented in Table 1. 

Coadministration of Vitamin E and Anticancer Agents. 

The possibility of an immunoprotecting effect of vitamin E against anticancer agent-induced 

immunosuppression was studied in BALB!c mice. We chose ADR, MMC and 5 FU from 

among clinically utilized anticancer agents. Of these three chemicals, ADR and :VL¥1C parici-

pated in the generation of free radicals and 5 FU did not. 
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Fig. 1. Servival Percentage Rate after Daily叩.Injection of ADR. 
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2.5 mg/kg/day of Adriamycin was injected i.p. daily from day 0 until death. 
Coadministration of 20 IU/kg/0.5 ml/day of [Dl)a tocopherol （一一）， solvent 
equivalent to it （一一一） or 0.5 ml/day of saline solution （一一一） was done i.p. 
daily from day -3 until death. Each group consisted of 5 BALB/c mice. 
The total doses of ADR received until death was 72.5土14.4mg/kg in the 
vitamin E coadministration group, 49.5±11.8 mg/kg (Pく0.05)in the placebo 
group and 43.5±17.1 mg/kg (P<0.05) in the saline solution group. 
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Table 1. Effect of Vitamin E on Lymphoproliferative Responses 

［一児sp叩 se(m 一； level I sple.eへweigh
PHA Con-A LPS i (μg/mJ)d> I maex 

巴

control•> 

place bob> 

5Ec> 

lOE 

'..'OE 

40E 

10222 
±8325 

8662 
土2376

28614* 
土4565

39717＊ホ
土7814

37719** 
±10338 

15809 
土13199

19838 
土16046

20561 
±3432 

42226 
土14801

52241* 
土6373

44911 
土5226

27842 
土13331

27010 
土6337

27323 
±6277 

50517*** 
±2136 

40309* 
土5380

42399** 
±3620 

zs909 I 
土3048 I 

BOE ! 3584** 20580 1711料 i
I ± 1377 ± 1561 土3714 I 

a) control: 0.5 ml/day of saline solution. 

3.55 

3.48 

5.39 

6.29 

7. 29 

9.93 

21. 91 

b) placebo: solvent equivalent to 20 IU/kg/0.5 ml/day of [dl］－日ーtocopherol目

c) E: IU/kg/0.5 ml/day of [dl]-a-tocopherol. 

4.65 

4.80 

4.62 

4.94 

4.63 

4.68 

6.37 

d) Blood was drawn from heart and the serum tocopherol level was measured from 
pooled serum in each group by the method of Kato. 

mean三回竺n＿~主竺坐g2e) spleen weight index was calculated as follows: 
mean body weight (g) 

Various does vitamin E, solvent or salir solt on were injected 叩・ dailyfrom day 
1 to day 14, and lymphoproliferiative assay, serum tocopherol level and spleen 
W白ghtindex were studied on day 15. Each group consisted of 4 BALB/c mice. 

* pく0.1 ** pく0.05 *** pく0.01 (vs. control group) 

t 

These chemicals were injected into back s.c. daily for 5 days. 15 I l" /kg/0.5 ml/day of 

vitamin E 出 placeboequivalent or 0.5 ml/day of saline solution was injected i.p. for 11 days 

which consisted of 6 daily pretreatments and 5 dailv coadministration. :Vlice were sacrificed 

Table 2. Protective Effect of Vitamin E against ADR-induced Immunosuppression 

mitogen response (mean Llcpm士S.D.) I spleen weight 
一一一一 一一｜ (mg) 

PHA Con A LPS ' (mea1】＂ S.D.)

Non treated Control 28136 45445 21914 99.0主 1.1 
±1551 土20157 土5181

AllR"l 
十Salinesolution bJ 

17005*** 12568 5667キ＊
71. 5士3.5*

プ 6764 土5601 土3327

ADR 
ートPlaceboc>

25799** 15669 7101ホ＊
71. 3±4.1 * 

土8180 士4170 ±2404 

ADR 
十VitaminEd> 

42122 17758 13233 77. 3±4. 5 
土4416 ±3696 土2084

a) ADR: 1.5 mg/kg/0.5 ml;d：りv of Adriamycin. 
b) saline solution: 0.5 ml, dav. 
c) placebo: solvent 川 uivはlentto vitamin E 
d) Vitamin E: 151 l1 /k日＇0.5ml/day of [dl］－白ーtocopherol.
Saline solution, solvent or vitamin E was injected i.p. daily from day 1 to day 
11, and ADR was injected into back sιdaily from day 7 to day 11. 
Lymphoproliferative assav was studied on day 12. Each group consisted of 5 
BALB/c mice. 

* P<0.05 ** P 0.01 *** P<0.001 （円 vitaminE coadministration group) 
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Table 3. Protective Effect of Vitamin E against MMC-induced Immunosuppression 

' m叫 enr岬 onse(mean Llcpm土S.D) ! spleen weight 
一一一一 I (mg) 

PHA Con-A LPS I (mean士SD.) 

I 96898 43229 46413 ! 
Non-treated Control ｜土3100 ±456 士9048 I 10i. 0士 1.0 

MMC•> I 52251 * 40601 20140帥 I 80. 2± 6. O* 
+Saline solutionb> I 土5683 土11158 士2079 I 

MMC i 65279 55537 29266* i • I I 79. 3士 9.4*
+Placebo<> I 土6069 土3186 土10315 I 

MMC I 68343 39759 43221 i 94. 7土13.6
十VitaminEd> I 土8473 ±1636 土9223 I 

a) MMC: 0.5 mg/kg/0.5 ml/day of Mitomycin C. 
b) saline solution: 0.5 ml/day. 
c) Placebo: solvent equivalent to vitamin E. 
d) Vitamin E: 15 IU/kg/0.5 ml/day of [dl ］・α－toco~herol.
Saline solution, placebo or vitamin E was injected i.p. daily from day 1 to day 
11, and MMC was infected into back s. c. daily from day 7 to day 11. 
Lymphoproliferative assay was studied on dayl2. Each group consisted of 5 
BALB/c mice. 

ネ Pく0.05 林 P<0.01 (vs. vitamin E coadministration group) 

next day and the lymphoproliferative assay was studied. Each group consisted of 5 mice. The 

results are represented in Tables 2-4. The daily dosages of anticancer agents were decided from 

about one-twentieth of LD 50 in BALB/c mice, that is, ADR was 1.5 mg/kg/0.5 ml/day, MMC  

was 0.5 mg/kg/0.5 ml/day and 5 FU was 20 mg/kg/0.5 ml/day. 

Vitamin E and ADR 

Mitogen responses to PHA, Con A and LPS were significantly suppressed by treatment with 

1.5 mg/kg/day of ADR as compared with the non-treated control group. In the group coad-

ministrated with 15 IU /kg/day of vitamin, E, response to PHA was significantly enhanced even 

Table 4. Protective Effect of Vitamin E against 5FU-induced Immunosuppression 

mitogen response (mean Llcpm土S.D.)

PHA Con-A 

Non-treated Control 44993*** 92614 
土3010 土1379

5FU•> 36865*** 20544** 
+Saline solutionb> 土9898 土7303

I 457附＊ 28仰
士3697 土6716

5FU 
+Placebo<> 

I 69538 40686 
士6786 土11380

5FU 
十VitaminEd> 

a) 5FU: 20 m~／kg/0.5 ml/day of 5・Fluorouracil.
b) Saline solution: 0.5 ml/day. 
c) Placebo: solvent equivalent to vitamin E. 

LPS 

48032 
土13824

19647* 
土15347

20051* 
±9941 

49294 
土23876

d) Vitamin E: 15 IU/kg/0.5 ml/day of [DJ]-a-tocopherol. 

spleen weight 
(mg) 

(mean土S.D.)

99.3土 2.5

80. 7土 8.5

84.3土 7.1 

88.2土11.2 

Saline solution, solvent or vitamin E was injecter 叩・ dailyfrom day 1 to 11 
and 5FU was injected into back s.c daily from day 7 to day 11. 
Lymphoproliferative assay was studied on day 12. Each group consisted of 
BALB/c mice. 
* P<0.05 ** P<0.01 ネ＊＊ P<0.001 (vs. vitamin E coadministration group) 
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compared with the non-treated control group, and immunosuppressions induced by ADR were 

significantly protected for the response to PHA and LPS, but no effect was recognized for the 

response to Con :¥. The loss of spleen weight induced by ADR injection was also protected 

signi五cantlyby coadministration of vitamin E. (Table 2) 

Vitamin E and MMC  

第52巻日外宝SCJ6 

Mitogen response to PHA was significantly suppressed by treatment with 0.5 mg/kg/day of 

¥LVIC and the suppression was protected by coadministration of vitamin E as compared with 

the saline solution plus MMC group, but there was no statistical significance between the placebo 

group and the vitamin E group. Response to Con A was not affected by this dose of MMC-

injection as compared with the control and the saline solution plus :VI MC groups, and there was 

no effect by coadministration of vitamin E. Response to LPS was suppressed and spleen weight 

decreased significantly in the group treated with MMC plus saline solution or placebo, but the 

suppression of response and loss of spleen weight wer巴restoredto the control levels by coadmi-

nistration of vitamin E. (Table 3). 

Vitamin E and 5 FU 

Response to PI 1入 W 山 notaffected by the treatment w仙 20mg/kg/day of 5 Fじinthe coadmi-

nistration of saline solution or placebo group as compared with the non-treated control group, 

but remarkable enhancement was shown by the coadministration of vitamin E. Response to 

8 

1. 5 mg I kg I day 

5 days 
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Fig. 2. Anti-tumor Effect of ADR for Meth-A. 
1.5 mg/kg/0.5 ml /day of ADR was injected s.c. daily for 5 dayも
。一一一acontrol group，。一一－aplacebo plus ADR group，。－－－avitamin E 
plus ADR group. 
* pく0.05 ** P<0.02 (vs. control group) 

Fi邑.2 to 5. 151 L1 lkg/0.5 ml/day of vitamin E or its placebo equivalent was injected 
i.p. daily from day 1 to day 11. On day 6, 2×105/0.02 ml of Meth A tumor 
was implanted in the right footpad and s.c. injection of ADR, MMC or 5FU 
was done daily from day 7 to day 11. As the control group, 0.5 mJ:day of 
saline solution was injected i.p. daily from day 1 to day 11 and into back s.c. 
from day 7 to day 11. Tumor growth was calculated as written in materials 
and methods, and m•·•tr• ι メ ll. (mm) were shown. Each group consisted of 10 
BALB/c mice. 

20 
challenge 

5 
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Fi邑.3. Anti tumor Effect of MMC for Meth-A. 
0.5 mg/kg/0.5 ml/day of MMC was injected s.c. daily for 5 days. 
。－ocontrol group，。一一一oplacebo plus MMC group，。－－－ovitamin E 
plus MMC group 
キ P<0.05 ** P<0.02 (vs. control group) 

Con A and LPS were strongly suppressed by 5 FU-injection and its suppressions were signi-

ficantly protected by coadministration of vitamin E. There was a similar tendency but no 

significance regarding loss of spleen weight due to 5 FU. (Table 4). 

Tumor Growth and Coadministration of Vitamin E. 

In order to study the influence on tumor growth by coadministration of vitamin E and antican-

cer agents, BALB/c mice implanted Meth-A tumor were injected with vitamin E and anticancer 

agents according to the same schedule. That is, 15 IU /kg/0.5 ml/day of vitamin E or its 
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Fig. 4. Anti司tumorEffect of 5FU for Meth-A. 
20 mg/kg/0.5 ml/day/ of 5FU was injected s.c. daoly for 5 days. 
。一一ocontrol group, o一一 o placebo plus 5FU group, 00---0  vitamin E 
plus 5FU group 
* pく0.05 料 P<0.02 柿本 P<0.005 (vs. control group) 



第5号（昭和58年9月）第52巻日外宝598 

group FU 

」一一ー一寸

」ーー－
L_ --1 

L .. l 

5 

100 

40 

BO 

60 

J
4
〉
－
〉
庄
コ
凶

4

・ 20 

50 

days post tumor challenge 

Survival Percentage Rate post Tumor Challenge under the Treatment of 5FLγ 
Experimental schedule was the same as chart 4. 
一一一 controlgroup, - placebo plus 5FL’group, - vitamin E plus 
5Fl' group 
The mean survival days was 31.6±2.7 days in the control group, 26.9士9.6
days in the placebo group and 35.9士8.2days (P<O目05,vs. placebo group) in 
the vitamin E group. 

40 30 20 10 

Fig. 5. 

placebo equivalent we凶 injectedi.p. daily from day 1 to day 11. On day 6, 2×105 /0.02 ml of 

:Vieth A tumor was implanted in the ritht footpad and daily s.c. injection of 1.5 mg/kg/day of 

ADR, 0.5 rn広lkg/day of :¥l:VIC or 20 mg/kg/day of 5 FL’ was done from day 7 to day 11. 

人athe control group, 0.5 ml川ayof saline solution was injected i.p. daily from day 1 to day 

11, and into back s.c. from day 7 to day 11. Each group consisted of 10 BALB/c mice. The 

tumor growth was measured 2 or 3 times/week by calipers. As a result, tumor growth wa> 

signi凸cantlyinhibited by the treatment with ADR, :VI :VIC‘or 5 FU, and furthermore there mメ

a tendency, though not statistically significant, that the anti-tumor effects of these agents were 

promoted by the coadministration of vitamin E. These tumor growth curves treated with ADR, 

:VJ:VI（、 and5 FL＂日 t"f(' shown in Fig. 2, 3, 4, respectively. Notably in the group treated with 

5 fT. 4 mice di巴dearlier perhaps due to 5 FL" toxicity and the mean survival days were 26.9 

土9.6days in the coadministration of the placebo group as compared 、、ith31.6士2.7days in the 

control group. < >11 the other hand, in the coadministration of the vitamin E group, 2 mice 

which rejected the :V1cth人 tumorlived for "ver 50 days and the mean survival days were 35.9 

了 8.Lkays (P<0.05 v.s. placebo group). Vitamin E may allow protection from 5 FU toxicity. 

The survival percentage rates treated with 5 FU are shown in Fig. 5. 

Discussion 

Since Myers’s report in 197613>, it has been reported by some investigators that the pre-

treatment of vitamin E is effective for ADR-induced cardiotoxicity and its effect is due to the 

function of vitamin E as free radical scavenger. Nearly all of the experiments concerned the 

lethal dosage of 人DR,and the optimal dosage or appropriate administration of vitamin E were 

not defined. 
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In order to manifest the protective effect against ADR, WANG et al23l administered 200 mg/ 

rabbit ofαーtocopherylacetate translated from the safe human doses of 2 g/adult. This admini-

stration increased the serum tocopherol level to about 2-to 4 fold and the cardiac tocopherol level 

to about 2 fold in rabbits. BREED et al2l used 300 mg/kg/day of vitamin E in rabbits, calculated 

on the basis of studies done l)y :VIYERS13) in mice, and reported that vitamin E did not protect 

against the development of cardiomyopathy and contractile decline after chronic exposure to 

ADR. SoNNEVELD18) mentioned that pretreatment with 3200 IU /kg of [dl］αーtocopherol24 

hours prior to ADR diminished cardiotoxic effects as judged by ECG changes and histologic 

changes in rats. 

From our studies in mice25), doses exceeding about 80 I U /kg/day of [dl］α－tocopherol ar巴

toxic in themselves as judged by decreases in body weight, severe weakness and suppression of 

cellular immunity assessed by lymphoproliferative assay. It is the appropriate dosage of vitamin 

E which increases the serum tocopherol level to about 2 fold, i.e., 10 to 20 IU/kg/day of [dl] 

αーtocopherolin mice as i.p. administration, and 6 to 12 mg/kg/day ofα－tocopheryl acetate in 

man as peroral administration. 

＼＼・Econfirmed that 3 daily pretreatments with 20 I U /kg; day of vitamin E resulted in an 

increase of survival days in BALB/c mice treated with single back s.c. injection of 25 mg/kg/ 

day of ADR (unpublished data). 

On the hypothesis that vitamin E, if administrated appropriatly, protects against both sub-

acute and acute cardiotoxicity caused by A.DR, we studied the effect of 20 IU / kg/day of vitamin 

E against daily i.p. injection of 2.5 mg/kg/day of ADR. As a result, a signi五cantincrease of 

lethal doses of ADR was recognized by coadministration of vitamin E (i.eリ 43.5mg/kg in 

control group, 72.5 mg, kg in vitamin E group). This result suggests that the maximum 

cumulative doses of ADR may be increased in man by the coadministration of vitamin E. 

TENGERDY et al2D reported that vitamin E stimulated humoral immunity乱ndenhanced 

resistance to bacterial infections. Some studies concerning vitamin E and humoral immunity 

were reported after that4•15l but few concerned cellular immunity16•19l. If vitamin E participated 

in permeability and stability of cell membranelD, as established in erythrocytern, the same 

funtion may be expected to the lymphocyte membrane in the character of potentiator to cellular 

immunity. Our results that mitogen responses are enhanced by the daily treatment with 5 to 

20 IU /kg/day of vitamin E and anticancer agents-induced immunosuppression are protected by 

the coadministration of vitamin E. reveal the function as stimulator or protector of cellular 

immunity. In addition, it is characteristic that mitogen responses to PHA and LPS are more 

enhanced or protected than those to Con A by the treatment with vitamin E. 

These effects may be resulted from its function as free radical scavenger20) or contribution 

to membrane permeability and stability of lymphocytew However A.DR and M:VIC are quin・

none-containing drugs, and interact with microsomes and function as free radical carriersll. 

5 FU does not participate in the generation of free radicals. Vitamin E protected against the 

immunosuppression and loss of spleen weight induced by these three anticancer agents regardless 

of their free radicals participation. On the other hand, there is a probability that vitamin E 



600 日外宝第52巻 第5号（昭和58年9月）

stabilizes the tumor cell membrane if it act as membrane stabilizer. Tumor growth were signi-

ficantly inhibited by the treatment of ADR，九HVICor 5 FU, and further there was a tendency 

that the antitumor effects of these three agents were promted b¥' the coadministration of vitamin 

E from our studi引 inBALB/c mice implanted with Meth・Atumor. It was particularly effective 

in the group tre礼te•I with 5 FU. 

Prostaglandin Ez may participate in this phenomenon, because it has been recognized that 

prostaglandin Ez induces the suppressor T cell白 and vitamin E inhibits the biosynthesis9'. 

Furthl'r examination 且re necessary to elucidate this problem. 

Vitamin E is generally considered to be relatively non-toxic at high doses in spite of being 

fat-soluble vitamrn'•25'. In addition, the appropriate dosage to manifest th巴 immunoprotective 

effect is 300 to 600 mg/day of αtocopheryl acetate as tablets in man as emphasized in this 

report, and there is no apparent toxicity under the treatment with 100 to 800 I U of vitamin E 

daily for a period of three years5l We  have applied vitamin E clinically in cancer therapy and 

obtained good preliminary results in immunological studies similar to this experimental data. 
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和文抄録

アドリアマイシン，マイトマイシン C, 5－フ Jvオロウラシ Jv 

投与によって生ずる免疫抑制に対するビタミン Eの効果

ーマウスを用いた実験的考察一

京都大学医学部外科学教室第2講座（主任：日笠頼則教授）

安永敏美，大垣和久，稲本 俊，菅 典道，日笠頼則

ビタミンEをアドリアマイシン（以下 ADR），マイ

ト7イシンC（以下 MMC),5フルオロウラシル（以

下5FU）と併用した時の効果を， BALB/C？ウスを

用いて，細胞性免疫の立場から検討し，以下の結果を

得た．

1) ADR 2. 5 mg/kg/dayを死亡する迄，連日腹腔内

投与を行った結果，ビタミンE併用群では，総投与

量が 72.5土14.4mg/kgと対象群 43.5±17.lmg/

kg Iζ比べ有意に（p<O.05 n=5）増加した．

2) 5, 10, 20, 40, 80 IU/kg/dayのビタミンEをそれ

ぞれ14日間毎日腹腔内投与し， 15日目の牌細胞を用

いてリンパ球幼若化能を検討した結果， 5～20IU/ 

kg/dayの投与をうけた群で， リンパ球幼若化能が

有意に充進した．しかし，この非特異的細胞性免疫

賦活作用は 40IU/kg/day群では消失し， 80IU/kg/ 

dayの高濃度では，逆に反応性の抑制を認めた．

3) ADR 1. 5mg/kg/day, MMC 0. 5mg/kg/day, 5 

FU 20 mg/kg/dayのいずれかを，それぞれ5日間

投与することにより生ずる牌重量の減少およびリン

パ球幼若化反応の抑制が， 15lU /kg/dayのビタミ

ンEを併用する乙とにより，有意に予防された．

4) ビタミンEの併用は ADR,MMC, 5 FUの抗腫

蕩能を減弱する乙とはなく， 5FUに関しては，む

しろ増強する傾向がみられた．




