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——The animal experiments suagest that small wnite mice
with sarcoma ano |iver cancer, in which HPD ana fluorescein

sogium are injectead into the abdominal cavities,

AN )

have intenser fluorescence in tumours than in

normal tissue when they are irradiated by an He-Ca taser.
ana various types of ltights have different effects on the
small wnhnite mice injected with HPD: sun)iant nhas the

agreatest effect,and a 100 W electric tighthas the next: and

HFP) has some sicde—-effects on the tiver of smat) white mice.

-
PO

Usina Iignht sensitive techniaues to diaanose and cure
cancer is a8 new topic unger active studv all over the world.

Tne dves usea as the sensitizers are HPL, ftiluorescein sodium,
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etc. HPD is the most widely used, and fluorescein sodium is

the secona wiadely used. [n oraer to compare their

fiuorescence effects and effects of different lignt sources

T

to the HPD in the process of application. we have conducted a
series of animal experiments. The results of our experiments

are reported in this paper .,

1. The Animal Experiments

A total of 336 small white mice were used in the
experiments. Amona them, 32 were transplanted with 5180
sarcoma., 32 were transplantea with ascites type |iver
cancer, and the other 272 were the normal ones with weight

about 18~z272 arams.,

2. Experimental Sensitizers

(1) HPD. A powger, produced by Yanazhou Biologica!

Proaucts fFactory . was ailutea into a brown-red solution
with 5 % alucose sodium-chtorige solution when it was used.
This cose was inijiected into the tail veins or abdgominat
cavities of the small white mice with the appropriate boayv-

weiaht doses.

(2) Fluorescein sodgium. {t was manufactured as a powaer
by Sharanai’s Secona Factory of Testinag Chemicals. 25 arams

per portile. When it was usea, a 5 % concentration vel low-
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areen solution was prepared and was injected into the

apogominal cavities or tait veins of the small white mice.

3. E€Experimental Light Sources

B

c e’
2. 6,0

Sun liant, a8 100 watt incandescent tamp, a 60 watt

sy Y

A A

incanaescent l1amp, naturat light, dark room, He-Ca laser
were useqg as tignht sources. The He-(Cd laser was made Dby
Jianasu Laser Research Institute and has a power output of
30 milli-watts, a |ignt spot of 3 mm in diameter, and a

wavelength of 44lo A.

4. £xperimental Method and Resuilts

(1) The filuorescent effects

24 mice with S sarcoma and another 24 mice

180
with ascites type liver cancer were chosen for

observation, and each section was divided into two groups with 12

mice. £ach group was adivided into three sub-garoups ang each 'Qn
sub—arouo consisted of four mice. HPD and filourescein sodium ;}1
were iniecteo into their abdominal cavities with the aoses k.

eaquivatent to one, two, anad four times of the human norma!
gose. The He-(Ca laser was used to irragiate these mice at
oifferent times after the injection. Then we observea the
fluorescence of tnhne sarcoma, ascites position, and the

normat tissues, COMpDAred witnh the four mice which also
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carrieo sarcoma and ascites type (iver cancer put had not &25

peen injected HPU and ftuorescein sodium. The results are g%:

listea in taole | ana 2. ES}

-

The above sub-groups !, 2, 3 of mice carrying 5180 iﬁj

. sarcoma and ascites type liver cancer haod no fluorescence gﬁ
E before the He-Ca irradiation, ana therefore all had negative I;ﬁ
. reactions. gj
From tables 1.and 2. we can see that: a) after a 6 ?,

.
. . .
S T A L

hour irradiation with the He-Ca laser, the mice carrying e
5180 sarcoma and ascites type liver cancer and injected with 5~20 :
ma/ka HPD can prodguce orange color fluorescence in poth
tumour and normal tissues. Such fluorescence was most

intense within 24-48 hours, and the boundary between the
tumour and normal tissues was most clear, After 48 hours,

the filuorescence became weak aradual!lly and disappeared in

the position of non-cancer tissues. Those only injected with

HPD but without He-Co laser irradiation, or only irradiated

SRR YRR N O

with He-Cad l1aser but without HFD injection did not produce

f luorescence.

(b) The above two types of the white mice, irragiated
with the He-Cd 1aser one hour after the injection with 20~80

ma/kga filuorescein sodium, proauced obvious yellow—-green

.‘...!.‘4.',L.' PR
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fluorescence in the tumour tissues but the fluyorescence in =

. the normal tissues W3S quite weak. After 24 nours tne N
- Y
™ filuorescence in the tumour bosition became oObvious v weak ﬁﬁ
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ano the fluorescence in the normal tissues disappeareo
araaual ly. After 48 hours, the fluorescence disappeared
totaltly. Those oniy injected with fluorescien sodium but
without He-(Ca taser irragiation, or oniy irraadiated with He-
Cag r1aser but without fluorescein sodium did not proauce
fruorescence.

(2) Tne influence of Aifferent 1ight sources to the
small white mice injectea with HPD

(a) Sun lignt group

we took 104 normal mice ana aiviadea them into two
aroups. Each aroup had 54 mice and they were dividea into
four sub-groues. 0One qroup was injected into the
abagominal cavities with HFU Zr~3 times of the normal dAaose.
The other group was injected into the tail veins with HPD.
Eacnh sub-arour was ptacea unger sun |ignt for different times

arter the inijiection. Then they were compared with the four

norma' mice Without the injection of HPD, respectively. The
resuits are listeag in table 3.
(D) Incangescent tamp !ignht, natural liant, and dark

room

wWe took 88 normal white mice ang dividea them into four

aroups. The first qroup had 24 mice, and the others had |6.

3
§
t
4
[
F
3
t

. tach group was givided into two sub-groups and were injected
; Aana three times of tThe NOrmatl goses separatelv. Arter the

into the abdominal cavities and the tait veins with a8 normat
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injection, two @roups were placea under the light of a 100-

g

watt ana a 60-watt incangescent lamp respectively. The

N
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.

gistance pbetween them was about 90 cm, and they were
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irragiatea for a countinuous perioad of 10 days (8 nhours each

agay). The other two groups were under the natural |ight and

t

]

e

in the ocark room for haif a month., and were compared with o
the four normat white mice without PHD injection. As a o
result, on the 7th agay,in the aroup under the 100-watt
1amp. three mice with a three-time gose injection of HPD nao
swollen faces, preferrea to sleep, ana died on the 8~9th L
cay. The pathology diagnosis was that the liver cells had ;q
acio addictive change and aqispersive inflammation, the l;
tungs were siightly blood filied, but the hearts, kidneys fg
ang skin were normal. The activity of the other 21 mice Eﬁ
pegan to sliow and their gdiet was decreased at the beginning
of the lignt irragiation. They became normal after 2-4 days :
ana no one aied. After nailf a month two of them were g;
selectea Aarbitrarily and killed: for pathology diaanosis. Their ;ﬁ
liver ce!'ls had dispersive inftammation, the lunas of a few 1f
of them nhaa Iymphocyte infiitration, and the hearts and
kKigneys were normal. The other three groups - the 60-watt

tamp aroup, the natural iant group, and the aark room

aroun, were simitar to the comparative group and No one

giea. After half a month two mice were arbitrarily selected

from each groupand were killed for patholoay adiagnosis. Their S
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liver cells haa dispersive infiammation, but the hearts,
tungs, kioneys, and skin were all normal, The comparative
group haa no abnormal changes,

5. DISCUSSION

(1) Fluorescein sodium can produce different

intensity filuorescence in botn tumoursS amg normal tissue one
nour after the injection, but HPD reoufres 24-48 nhours to
produce fluorescence. T(onsidering that the side-effects of
fiuorescein sogium are far tess than those of HPD, and
combiningour experience of diagnosing 210 patients for ear,
nose, and throat cancers with fluorescein sodium taken
oralty, we think that in the application of the light
sensitive techniaues to the Qiagnosis oOf cancers on the body
surface ano open cavities anda channels, fluorescein sodium
is 8 better choice. This is especially important in the
targe scale preventative investigation.

(2) Accoraing to the resutt of the first and second
aroups which were under sun |ight, the injection with Z2-3
times of the normal 0doses of /PP and placing under sun |iaht
within 48 nours lead to the geath of the small white
mice. The speea of ceath was correlated to the dose. The
mice with three times the normal dose died faster than those
with the normal dose.Accoraing to the aisease symptom ang the

patholoqay diaanosis, the cause of the death of the smal)
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white mice might be related to allergy.

(3) According to the experiments of the third and fourth
sub-groups in the sun light groups, the eight small white
mice with abdominal cavity injections of HPD all died after

sun light irradiation, but the tail-vein-injected small

white mice, although they had abnormal effects after the

irradiation, recovered quickly. This manifests that the

)
-

absorption and excretion rate of the abdominal injection is

—al

slower and HPD stays in the mice body longer. This leads

to the fact that the mice with abdominal injections still had

higher body concentrations of HPD on the fifth day and

S

therefore were more sensitive to the sun light thus causing

the death of the small white mice, But for the tail-vein-

P
P

injected small white mice, because the absorption and excretion

rate was faster, the body concentration of HPD on the fifth day

was lower. Thus although they had some abnormal effects, the

A Vo .
st e I
‘ag £ 2’ i ata e a

effects were light and they recovered after a few days.

(4) According to the results of mice injected with HPD
and placed under the 100-watt incandescent Tamp, the small

white mice injected with HPD were not sensitive to the 10U-watt

O IS LN v
T e ", P
(e et R FS
0 PR R O re

y lamp and the influence was not large. Among them three

t had allergic reactions on the seventh day and then died _
? gradually. This was possibly caused by the individual -
t: differences of the mice. It manifests that the allergic -:
~ T
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reactions of the HPD injected mice might be some kind of

slow reaction. According to the conclusions 2 and 4, in the

application of HPD in clinics, patients should avoid

i sun light and 100-watt lamps to prevent negative

effects. 31

g (5) For all the groups injected with HPD, the Tiver

cells had slight changes and inflammation. But for _:
most of the comparative mice without HPD injection, the : ]
lTiver changes were not obvious. This shows that HPD has

some side-effects to 1iver and this suggests that,

-
i dais

before the application of HPD, liver diagnosis should be made
for patients. If the liver of a patient has abnormal changes,

HPD should be applied very carefully.
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Tabte 1. HPD + He-Ca taser effects to 5180 carsoma and
ascites type 1iver cancer of smaill white mice (the

first group)
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l-cantion; Z2-sub-group; 3—-the first sub-group; 4-the second
sub—qgroup; 5-the third sub-group; 6-the comparative group;
7-HPD Qose; 8-normal dose; Y-twice of normal dose; 10-four
times of normal dose; ll-uninjectea; 12-mg/kg; 13-mg/kg; 14—
mg/kg;: 15~ Time between HPD injection and laser irradiation;
l6-hour; 17-flourescence effect; 18-all reactions are

neaative; 19— "A" genotes fluorescence in cancer tissue, "8"

denotes filuorescence in normal tissues, "C" dadenotes ascites

- type cancer, anad "D" denotes S sarcoma 20-notes: "++"

180
- denotes f luorescence is strong positive, that is: the orange
HPD fiuorescence and the veltow—-green fluorescence of

2 fluorescein sodium can bDe observeqg easily by human eyes. "+"

denotes the fluorescence is weak positive and the weak
oranqge and ve! low—agreen fluorescence can still be observed
by human eves. "+" denotes the suspectable fluorescence,
that is: the very weak oOrange and vel iow—agreen fluorescence
still can be seen by careful observation, "-" genotes no
fluorescence, that is: no fluorescence can be observed by

numan eyes. (The notations are the same in table 2.)
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Table 2.

ascites type

1 iver cancer of small

Fluorescein sooium + He-Ca effects to carsoma and

white mice (the second aroup)

* 1
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f—-cabtion; Z2-sub-group; 3-the first group; 4-the second

aroup;

sodium dose;

times of normal

mg/ka;

16-effect of filuorescence:

Y
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8-norma!

gose:

5—-the thira group:;

aose;

15-time between qose
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6-comparative aroup:
9-twice of normal
ll-uninjected;

injection ana

12-ma/ka;

laser

are negative.

7
gose:

13-mg/kg;

fluorescein

10-four

14—

irracgiation;
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Table 3. The influence of sun light to the small white mice injected with HPD
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l~caption; Z2-sub-group; 3-the first aroup; 4-the second

K. .
aroup; 5-HPD adose; 6-normal; 7-twice of normal dose; 8-four QF
L'y
£
times of normal dose; 9-comparative group;: 10-normal dose; o
rn
-
&,
lt-twice of normal cdose; l2-comparative group; 13-number of *

small white mice; l4-time between dose injection ang sun

K.

N
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fight irragiation; |5-time of sun light irragiation (hours):;

.
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16-result of irraagiation; 17~0.5; 18-0.5; 19-0.5; 20-curina
the irradgiation all are activizead at first and then after a
few minutes the pbreath was acceierated and then died; 21-

normal; 22-four of sub-group A and three of sub~-group B died

Brs - DACREARNENEARNE ISR

after 1-2 days of the irragiation; another one of Ssub-

T
.

S

arouo 8 died on the seventh qgay; 23-three of the sub-group

A ano four of the sub-group B died during or after the

- T

irragiation: the another one of the sub—-group A died on the

.

secona aday after the irragiation; 24a-normal;: 25-pathoiogy

L]
s bt

giagnosis; 26-liver: the gate vein and the central vein haad
. obvious expansion ana fillea with pblood, liver ang
. collection tubes had siight 1ymphocyte infiltration, lungs

3 naa different oegree of Iymphocyte infiltration in the

bronchuses, heart muscie, kianeys, ana skin were normal; 27-

three of aroup A were normal, the other one nad dispersive

: inflammation in liver, atl of group B were normal; 28-liver: ,33
: gate veins were all sliantly blooa filled, liver cells were ‘
; acia addictive anog nhad aispersive inftammation, luna:

i lymphocyte infiltration in bronchuses, but hearts, kidnevs.
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and skin were normal; 29-all of Group A were normal; three e
of aroup B were normal, the other one had dispersive
inflammation effect in the lung; 30-sub—-group; 3l-the third
group; 32-the fourth group; 33-HPD aose; 34-normal; 35-three
times of normal dose; 36-comparative group; 37-normal; 38-
three times of norma)l dose: 39-comparative group: 40-number

of small white mice; 41-time petween dose injection and sunr .

k
light irradiation; 42-days; 43-0ays; 44-time of sun lignt e
irragiation; 45-resulit of irraadiation; 46-alil of group A ﬂ
gdieag on the second or thirao gay after lignht irradiation; 47- :5

a') of aroup A gied after two hours of irradgiation; 48-
normatl; 49-normal; S0-group A haa decreased diet in the -
first ocoay of irraoiation, and recovered on the second aoay,
aroup B were normal; Sl-normalt; 52-eignht of group B8 haa
swol len faces effect, sleep preference, and diminishea eye
lios, the effects became less after 3-4 days, and they

recovered after 5-6 days. 5S53-patholoqy diagnosis; 54-eiaht of

group A had blooa-fillea changes in livers, lungs, and
kKidneys, but hearts and skin were normal, eight of aroup B
naa sciad addictive effect of iiver celis, but hearts,

1
tungs, kidneys anad skin were normal; 55-normal; 56- ;j

aispersive inflammation effects in 1ivers ana lungs, but
skin, hearts, and kiadneys were normal; 5S57-group A were
normai, three of group B were normal, the other one haad

dispersive infiammation effect; 58-notes: (1) "A" adenotes
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the small white mice with HPD injected into the abdominat

cavities, "B" aenotes the smail white mice with HPD injectea
into tai! veins., (2) The effect of sun light on the 80 smail
white mice injected with fluorescein sodium were similar to

the comparative group.
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