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ABSTRACT

A major obstacle to control cancer growth and mets in patients is the widespread inappropricte of
anticancer drugs. We have known that cancers iffexaht etiological diseases with a same pathalagiaracteristics of
unlimited growthes. With this type of heterogenahsracters, it means responses to same anticdngs can be various
from patient to patient even though they all depdimm same organs of human, or even representhistblogically same
phenotype. Therefore individualized cancer cheeaipy (tailored-chemotherapy) has now begun tcebemnmendedAs
we have suggested previously two ways might bertar bases of individualized cancer chemotherapyg-densitivity
tests and pathological or biomolecular profile mfi@tion In vivo drug sensitivity tests are mainly from human tuspecies
transplanted under the subrenal capsule of mice. @nthe major problems of human tumor speciesspiamted under the
subrenal capsule of mice is whether the normal imsoaompetent mice or immunodeficient athymic (nuaé)e are used
similarily in the tests. The immunodeficient migeide mice) are precious animal difficult to breed maintain, but they
have low immuno-surveillence system to reject huto@mor species transplanted into nude mice. Imabcircumstances,
only nude or SCID mice will be used as hosts tagpgant and grow human tumors. But since nude mieadifficult to
breed and maintain, it seems a financial burdenafpatient to use them for drug sensitivity tes®o a 4-day or 6-day
subrenal capsule assay procedures (SRCP) usingghonmunocompetent mice were suggested as a sugerseethod to
do this task. In this work, we compared the drugsgiity test result using both normal and nudeemi Our work showed
that there is same drug response rates and stalfisipositive drugs between normal and nude mica twveek SRCP.
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INTRODUCTION different etiological diseases with same pathologic
A major obstacle to control cancer growth and characteristics of unlimited growths. With thigpey of
metastasis in patients is the widespread inapm@teptise heterogeneous characters, it means responses te sam
of anticancer drugs. We have known thatceen are anti-cancer drugs can be various from patient toepg
*Correspondending author even though they all develop from same organs ofamny

or even represent with histologically same phenatyp

Therefore individualized cancer chemotherapy (taie
Da-Yong Lu chemotherapy) has now begun to be recommended (Lu
E-mail: ludayong@sh163.net DY et al., 2006; Ulukaya E, 2006). As we have suggested
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before two ways might be the major bases of
individualized cancer chemotherapy—drug sensitivity

Drug sensitivity tests encompassvivo andin
vitro means (Lu DYet al., 2006; Ulukaya E, 2006;
Ugurel Set al., 2006; Salmon Skt al., 1978).In vivo
drug sensitivity tests are mainly from human tumor
species transplanted under the subrenal capsuheicef
(Bogden AEet al., 1978; Stratton JAt al., 1984). One of
the major problems of human tumor species transgian
under the subrenal capsule of mice is whether thmal
immunocompetent mice or immunodeficient athymic
(nude) mice are used similarly in the tests. The
immunodeficient mice (nude mice) are precious ahima
difficult to breed and maintain, but they have low
immuno-surveillence system to reject human tumor
species transplanted into nude mice. In normal
circumstances, only nude or SCID (severe combined
immune deficient) mice will be used as hosts tagpant
and grow human tumors. But since nude or ACID mice
are difficult to breed and maintain, it seems aafficial
burden for a patient to use them for drug sensjtitésts.
So a 4-day or 6-day subrenal capsule assay praegdur
(SRCP) using normal immunocompetent mice were
suggested as a superseded method to do this tagk€¢B
AE et al., 1979; Levi FAet al., 1984; Aamdal &t al.,
1985; Cunningham [t al., 1986). But there are many
unanswered questions about this substitution arti€u
work are needed to perfect them. In the previouskwo
some comparisons have been made to answer whether t
substitution are acceptable. It was shown that geafts
of primary surgical explants showed positive growtbre
frequently in 6 days (82%) in the immunocompetent
animal than in 11 days (30%) in the immunodeficient
athymic nude mouse (Bogden A& al., 1979). The
previous work suggested the 4-day or 6-day SRCP in
normal mice might be more well suited for drug
sensitivity tests. This work, we compared the drug
sensitivity test result using both normal and nondlee.

MATERIALS AND METHODS

Drug and reagents: Cyclophosphamide (CTX),
5-fluororacil (5-Fu), methotrexate (MTX), vincrisg
(VCR), cisplatin (DDP) are medical used agents
purchased from commercial route. Bisdioxopiperazin
compounds (Lu DYet al., 2010) ICRF-154, ICRF-159
(Raz) and probimane (Pro) were prepared by Prof-Yun
Feng Ren, Shanghai Institute of Materia Medican€Ebe
Academy of Science. Stereomicroscope was a prafuct
Shanghai Keyi Instument Factory (C-XTL-1).

tests and pathological or biomolecular profile mfiation
(Lu DY et al., 2006).

Animals and tumor models: Immunocompetent mice (ICR
strain mice) were purchased from Shanghai Center of
Laboratory Breeding, Chinese Academy of Sciences.
Immunodeficient nude mice (Swiss-n/n nude mice)ewer
originally obtained from Sloan-Kettering Cancerting,
USA and later bred in Shanghai Institute of Materia
Medica, Chinese Academy of Sciences at SPF conditio
The experimentations were conducted in complianitie w
the Guidelines for the Care and Use of Researcmalsi,
NIH, established by Washington University’'s Animal
Studies Committee.

Human pulmonary adenocarcinoma xenogra{-83)
(Zhang SYet al., 1982)were human tumor xenografted
first transplanted into nude mice by SRCP from g&&r-

old male cancer patient and later serially trangpidsc
within the nude mice.

Experiment procedure: Normal ICR and nude
mice were inoculated withLAX-83 under the renal
capsule according to the procedure of Bodgtnal
(Bogden AE et al., 1979). Mice were injected
intraperitoneally with drugs daily during next fivdays
after inoculation ofLAX-83. Then mice were sacrificed,
and their kidneys were taken out for measurement of
tumor sizes using a stereomicroscope a week after
transplantation. Tumor mean diameter was caladllate
1/2(a+b) and tumor volume was calculated as 17p(ab
where a and b are their major and minor axes offuiimg.
Statistical tests were treated to determine whetinegs
are positive or negative against tumor growth ineni

RESULTS

Tumor growth curve and characteristics

We have make tumor growth characteristic study
and shown human pulmonary adenocarcinoma xenograft
(LAX-83) begin to growth from day 4-8. Howevergeth
obvious immune rejection was observed on day 8 mrou
in normal immunocompetent mice. Tumor Xxenograft
began to stop growth around day 7-8. Therefore, we
select drug sensitivity tests on a week period.

Comparisons of positive drug rate againstLAX-83
transplanted under subrenal capsule between normal
and immnodeficient mice

The experiment results are tabulated in Table 1-
4. Our work showed that there is a same drug respo
rate and statistically positive drugs between noramal
nude mice by a week SRCP are the same.
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Table 1. Antitumor activities of 5 antineoplastic dugs on LAX-83 growth transplanted into normal
immunocompetent mice
Drugs Dosage Mean body weight No mice Mean tumor Tumor Inhibition
mg/Kg/d Initial/end (g) Initial/end diameter£SD mm volume mg %
Control -- 19.8/21.2 6/6 4.0+0.7 32.0 --
CTX 30 19.2/19.3 6/6 1.9 £ 0.5%** 3.4 89
Control -- 20.0/19.7 6/6 3.2+0.3 16.4 --
MTX 15 20.3/22.0 6/6 26+0.9 8.8 46
5-Fu 375 19.5/15.6 6/5 1.1 £ 0.5%** 0.67 96
VCR 0.3 20.3/21.2 6/6 1.9+0.8* 3.4 79
Control -- 19.3/19.3 6/6 42+1.2 37.0 --
DDP 15 19.2/16.8 6/5 3404 19.6 47
** P<0.01 ** P < 0.001 Route: ipx5; Tumor voluma£2(widthxlength)
Table 2. Antitumor activities of 5 antineoplastic adugs on LAX-83 growth transplanted into nude mice
Drugs Dosage Mean body weight No mice Mean tumor Tumor Inhibition
mg/Kg/d Initial/end (g) Initial/end diameter+SD mm volume mg %
Control -- 20.9/225 6/6 39+04 29.7 -
CTX 30 21.0/20.9 6/6 1.8 £ 0.5%** 2.9 90
DDP 15 22.8/21.7 6/5 3.1+0.8 14.9 50
MTX 1.5 21.2/21.9 6/6 3.8+0.2 27.4 8
5-Fu 375 21.7/21.4 6/6 2.3 £0.4%* 6.1 79
VCR 0.3 20.8/20.8 6/6 1.9 £ 0.1%** 3.4 89

** P < 0,001 Route: ipx5; Tumor volume=1/2(widt#ength)

Table 3. Antitumor activities of Bisdioxopiperazine compounds on LAX-83 growth transplanted into norma

immunocompetent mice

Drugs Dosage Mean body No mice Mean tumor Tumor Inhibition

mg/Kg/d weight Initial/end diameter+SD mm volume %
Initial/end (g) mg

Control - 18.7/18.3 6/6 42+05 37.0 --
ICRF-154 15 18.3/19.0 6/6 42+1.0 37.0 -
ICRF-159 0 18.7/18.8 6/6 41+0.6 34.5 7
Control - 8.0/17.0 6/6 40+0.6 32.0 -
Pro 100 18.2/16.5 6/6 2.8 +0.4* 11.0 56

** P<0.01 Route: ipx5; Tumor volume=1/2(wid#tength)
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Table 4. Antitumor activities of Bisdioxopiperazinecompounds on LAX-83 growth transplanted into nudemice

Drugs Dosage Mean body weight No mice Mean tumor Tumor Inhibition
mg/Kg/d Initial/end (g) Initial/end diameter+SD mm volume mg %

Control -- 19.2/21.0 6/6 43+0.3 39.8 --
Pro 80 20.0/19.6 6/6 3.3 £ 0.4%* 18.0 55

ICRF-159 40 20.8/21.5 6/6 3.9+0.1* 29.7 25

ICRF-154 15 18.8/21.0 6/6 4.4+0.3 42.6 -7

** P<0.01 ** P < 0.001 Route: ipx5; Tumor volum&/2(widtifxlength)

DISCUSSIONS

There is a widely accepted concept to use
immuno-competent mice in SRCP in drug sensitivity
tests. In the previous work, the comparisons vbarsed
between the data of 4-days or 6-days SRCP in normal
mice with 11-days SRCP in nude mice (BogdenefHl.,
1978; Stratton JAet al., 1984; Bogden AEet al., 1979;
Levi FA et al., 1984; Aamdal @t al., 1985; Cunningham
D et al., 1986). So there is no general conclusion of
which is the best. However, since there is no ntepioa

systematical comparison of positive drug rates betw
normal and immunodeficient mice in a same period of
experiments, we are not sure whether the substitsitof
normal mice with nude mice will change the fairnegs
drug sensitivity testings. Our work showed tharéhare
same drug response rates and statistically pogitiugs
between normal and nude mice by a week SRCP are the
same. Our work gives a pararoma of these situstioal

will provide a general bases for the future.
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