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An Animal Experiment of the Fluorescence Effects and

th~e Sicie-Effects of the Li~ll-t Sensitive Techniques

Jiang Xin. Qi jinafana, Xu Ziru, Liu Lanying,

Mao Yunin, and Zhana Tan

Hospital of Nantona Medical School

and

Jianasu Laser Research Institute

ABISTRACT J"

-he animal experiments suaaoest that small white mice -

with sarcoma and liver cancer, in which HPD ano fluorescein

sodium are injected into the abdominal cavities,

have intenser fluorescence in tumours than in

normal tissue when they are irradiated by an He-Cd laser.

a nc various types of liahtS have different effects on the

* small wflite mice in-iecteo with HPD: sunliaht has the

greatest ef fect, and a 100 W elIectr ic i hat ha s the next: and

HPWJ has some sidle-effects on tne liver of small white mice.

usina liaht sensitive techni(3ues to dliaornose ancl cure

cancer is a new topic under active stuoy all over the woril.

r. mne dyes useci as the sensitizers are HI). tltuorescpin sodlium.



-etc. HPD is the most widely used, and fluorescein sodium is

the second widely used. In order to compare their

fluorescence effects and effects of different lignt sources

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. -i

1. The Animal Experiments

A total of 336 small white mice were used in the

experiments. Amona them, 32 were transplanted with 5

sarcoma. 32 were transplanted with ascites type liver

cancer, and the other 272 were the normal ones with weight

aoout 18-22 grams.

2. Experimental Sensitizers

(I) HPD. A Powder, Produced Dv Yangzhou Bi o ogi ca I

Products Factory * was diluted into a Drown-red solution

with 5 % aiucose sodium-chloride solution when it was used.

This cose was iniected into the tail veins or abdominal

cavities of the small white mice with the appropriate Doav-

weiaht doses.

(2) Fluorescein sodium. It was manufactured as a powder

Dv Shanghai's Second Factory of lestina Chemicals, 25 grams,

per bottie. When it was used, a 5 7. concentration vel iow-

','.. '.-. " . .. -.".. " " ." . .-.. , ' ..'." .-. . .' -.... . -. ,' . ., . % '... .•. .... . .. -.. ....-. ,.. ......" ,". ... .. ... . .-,. -. ".
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oreen solution was prepared and was injected into the

aoominal cavities or tail veins of the small white mice.

3. Experimental Light Sources

Sun lignt, a 100 watt incandescent lamp, a 60 watt

incandescent lamo. natural light, dark room, He-Ca laser

were used as light sources. The He-Ccl laser was made Dy

Jiangsu Laser Research Institute and has a Power output of

30 milli-watts, a light spot of 3 mmn in diameter, and a

wavelength of 4416 A.

4. Experimental Method and Results

(1) The fluorescent effects

24 mice with S180 sarcoma and another 24 mice

with ascites type liver cancer were chosen for

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

mice. Each aroup was divided into three sub-grouos and eacn

suD-arouo consisted of four mice. HPD and flourescein sodium

were iniected into their aodominal cavities with the doses

eauivaient to one. two, and four times of the human normal

dose. The He-Co laser was used to irradiate these mice at

different times after tne injection. Then we ooserveo the

fluorescence of the sarcoma. ascites position, and the

nn)rmat tissues, comDarei with the four mice which also

. . .. .-. .



carried sarcoma and ascites type liver cancer but Mao not

been injected HPD and fluorescein sodium. The results are

listed in table I and 2.

The above suo-groups 1. 2. 3 of mice carrying 5180

sarcoma and ascites type liver cancer had no fluorescence

before the He-Cd irradiation, and therefore all had negative

reactions.

From tables . and 2. we can see that: a) after a 6

hour irradiation with the He-Cc laser, the mice carrying

180 sarcoma and ascites type liver cancer and injected with 5-,20

mg/kg HPD can produce orange color fluorescence in botn

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 f luorescence became weak gradual iy and disappeared in

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

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

with He-Cd laser but without HPD injection did not produce

fluorescence.

(b) The above two types of the white mice, irradiated

with the He-Cd laser one hour after the injection with 20.-E0

ma/kg fluorescein sodium, Produced obvious yel low-green

fluorescence in the tumour tissues but the fluorescence in

the normal tissues was quite weak. After 24 hours the

fluorescence in the tumour oosition became obviouslv weak

4
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and the fluorescence in the normal tissues disappeared

gradually. After 48 hours, the fluorescence disappeared

totally. Those only injected with fluorescien sodium but

without He-Cd laser irradiation, or only irradiated with He-

Cd laser out without fluorescein sodium did not produce

fluorescence.

(2) The influence of different liaht sources to the

small white mice injected with HPD

(a) Sun light group

We took 104 normal mice and divided them into two

groups. Eacn aroup had 54 mice and they were divided into

four sub-arouos. One qroup was injected into the

abdominal cavities with HHU 2r-3 times of the normal dose.

The other qroup was injected into the tail veins with HPD.

Eacn sun-groun was placed under sun t ignt for different times

after the injection. [hen they were compared with the four

normal mice without the injection of HPD, respectively. The

results are listed in tanle 3.

(n) Incandescent lamp liant, natural light, and dark

room

We took 86 normal white mice and divided them into four

groups. The first group had 24 mice, and the others had 16.

Each arouo was divided into two sub-grouDs and were injected

into the abdominal cavities and the tail veins with a normal

and three times of the normal doses separateiv. After the

-4-
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iniection, two groups were placed under the light of a 100-

watt and a 60-watt incandescent lamp respectively. The

distance between them was about 90 cm, and they were

irradiated for a countinuous period of 10 days (8 hours each

day). The other two groups were under the natural light and

in the dark room for half a month. and were compared with

the four normal white mice without PHD injection. As a

result, on the 7th day, in the group under the 100-watt

lamp. three mice with a three-time dose injection of HPD had

swollen faces, preferred to sleep, and died on the 8..9th

day. The pathology diagnosis was that the liver cells had

acid addictive change and dispersive Inflammation, the

lungs were sligntly blood filled, but the hearts, kidneys

and skin were normal. The activity of the other 21 mice

becan to slow and their diet was decreased at the beginning

of the light irradiation. They became normal after 2-4 days

and no one died. After half a month two of them were

selected arbitrarily and killed for pathology diagnosis. Their

liver ceils had dispersive inflammation, the lungs of a few

of them had lymphocyte infiltration, and the hearts and Lj

kidneys were normal. The other three groups - the 60-watt

lamp group, the natural light group, and the dark room

group, were similar to the comparative group and no one

died. After half a month two mice were arbitrarily selected

from each grouoand were killedfor pathology diagnosis. Their

b-:
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liver celis had dispersive inflammation, but the hearts,

lungs, kidneys, and Skin were all normal. The comparative

group had no abnormal changes.

5. DISCUSSION

(1) Fluorescein sodium can produce different

intensity fluorescence in both tumours and normal tissue one

hour after the injection, but HPD recuires 24-48 hours to

produce fluorescence. -Considering that the side-effects of

fluorescein sodium are far tess than those of HIPD, and

combiningour experience of diagnosing 210 patients for ear,

nose, and throat cancers with fluorescein sodium taken

orally, we think that in the application of the )ight

sensitive tecnniQues to the diagnosis of cancers on the body

surface and open cavities and channels, fluorescein sodium

is a better choice. This is especially important in the

Iar-e sca I e preventative investigation.

(2) According to the result of the first and second

grouDs whicn were under sun light, the injection with 2-3

times of the normal doses ot I+PP and placing under sun light

within 48 hours lead to the death of the small white

Li
mice. The speed of death was correlated to the dose. The

mice with three times the normal close died faster than those

with the normal dose.According to the disease symptom and the

Vatholoay diaanosis, the cause of the death of the small 1"

LI
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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 r

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 1

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

therefore were more sensitive to the sun light thus causing

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

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

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 lamp, the small

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

lamp and the influence was not large. Among them three

had allergic reactions on the seventh day and then died

gradually. This was possibly caused by the individual

differences of the mice. It manifests that the allergic

-Z _ " ,- " . ,,-'.-'-'.-'-',-' ,'• .- ,.-..,',-... " , ........................-..- ,.......•.....-...-"......-'
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reactions of the HPD injected mice might be some kind of il
slow reaction. According to the conclusions 2 and 4, in the

application of HPD in clinics, patients should avoid

sun light and 100-watt lamps to prevent negative

effects.

(5) For all the groups injected with HPD, the liver

cells had slight changes and inflammation. But for

most of the comparative mice without HPD injection, the

liver changes were not obvious. This shows that HPD has

some side-effects to liver and this suggests that,

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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Table 1. MPD + He-Cd laser effects to 5180 carsoma and

ascites type liver cancer of smai i white mice (the

first group)

I-I SIKP--N-a 3t It. A-3
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UPr I r
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)-caotion; 2-sub-aroup; 3-the first sub-group; 4-the second

sun-grouo; 5-the third sub-group; 6-the comparative group;

7-HPO dose; 8-normal dose; 9-twice of normal dose; 10-four

times of normal dose; 11-uninjected; 12-mg/kg; 13-mg/kg; 14-

mg/kg; 15- Time between HPD injection and laser irradiation;

16-hour; 17-flourescence effect; 18-all reactions are

neaative; 19- "A" denotes fluorescence in cancer tissue, "B"

denotes fluorescence in normal tissues, "C" denotes ascites

type cancer, and "D" denotes S sarcoma 20-notes: "++"
180

denotes fluorescence is strong positive, that is: the orange

MPD ftuorescence and the yellow-green fluorescence of

fluorescein sodium can be observed easily by human eyes. "+"

denotes the fluorescence is weak positive and the weak

orange and yel low-green fluorescence can still be observed

Dy human eyes. "4" denotes the suspectable fluorescence.

that is: the very weak orange and yellow-green fluorescence

still can De seen by careful observation. "_" denotes no

fluorescence, that is: no fluorescence can be observed by

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

,, i!F



Tatle 2. Fluorescein sodium + H1e-CO effects to carsoma andJ

ascites type liver cancer of small white mice (the second aroup)

1 24 4S172 1 24 411 1 244872XIrA_________-.
V ,i A B A bALbA B A B AB F) -4B A B A BA BA L

C ++++ ++ +4
I _ ADB

D ++ +I ----. ,+--------++ + +-----

C ++ +++--+ -------- + + -±

D ++++------++ ------ +++ +

C ++ + +~ ++;T-++ + + ±-

1-caption; 2-suo)-arouD; 3-the first group; 4-tne second

grouo; 5-the tnira group; 6-comparative group; 7-fiuorescein

sodium dose; 8-normal dose; 9-twice of normal dose: 10-four

times of normal dose; 11-uninjected; 12-mg/Kg; 13-mg/kg; 14-

mg/kg; 15-time between dose injection and laser irradiation;

lb-effect of fiuorescence; 17-al I are negative.
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Table 3. The influence of sun light to the small white mice injected with HPD

1 tft 2 fl 4
a
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1-caption; 2-sub-group; 3-the first group; 4-the second

group; 5-HPD dose; 6-normal; 7-twice of normal dose; 8-four

times of normal dose; 9-comparative group; 10-normal dose;

Il-twice of normal dose; 12-comparative group; 13-number of

small white mice; 14-time between dose injection and sun

light irradiation; 15-time of sun light irradiation (hours);

16-result of irradiation; 17-0.5; 18-0.5; 19-0.5; 20-during

the irradiation all are activized at first and then after a

few minutes the breath was accelerated and then died; 21-

normal; 22-four of sub-group A and three of sub-group 8 died

after 1-2 days of the Irradiation; another one of sub-

grouD B died on the seventh day; 23-three of the sub-group

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

irradiation; the another one of the sub-group A died on the

second day after the irradiation; 24-normal; 25-pathology

diagnosis; 26-liver: the gate vein and the central vein had

obvious expansion and filled with blood, liver and

collection tubes had sliaht lymphocyte infiltration, lungs

had different degree of lymphocyte infiltration in the

bronchuses, heart muscle, kidneys, and skin were normal; 27-

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

inflammation in liver, all of group 8 were normal; 28-liver:

gate veins were all slightly blood filled, liver cells were

acid addictive and had dispersive inflammation, luna:

lymphocyte Infiltration in bronchuses, but hearts, kidneys.

14
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and skin were normal; 29-all of Group A were normal; three

of group B were normal, the other one had dispersive

inflammation effect In the lung; 30-sub-group; 31-the third

group; 32-the fourth group; 33-HPD dose; 34-normal; 35-tnree

times of normal dose; 36-comparative group; 37-normal; 38-

three times of normal dose; 39-comparative group; 40-number

of small white mice; 41-time between dose injection and sun

light irradiation; 42-days; 43-days; 44-time of sun light

irradiation; 45-result of irradiation; 46-all of group A

died on the second or third day after light irradiation; 47-

all of group A died after two hours of irradiation; 48-

normal; 49-normal; 50-group A had decreased diet in the

first day of irradiation, and recovered on the second day,

group 3 were normal; 51-normal; 52-eignt of group B had

swollen faces effect, sleep preference, and diminished eye

lids, the effects became less after 3-4 days, and they

recovered after 5-6 days. 53-pathology diagnosis; 54-eight of

group A had blood-filled changes in livers, lungs, and

kidneys, but hearts and skin were normal, eioht of group 8

had scid addictive effect of liver cells, but hearts,

lungs, kidneys and skin were normal; 55-norma); 56-

dispersive inflammation effects in livers and lungs, but

skin, hearts, and kidneys were normal; 57-group A were

normal, three of group 8 were normal, the other one had

dispersive inflammation effect; 58-notes: (1) "A" denotes

7.7
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the small white mice with HPD injected into the abdominal

cavities, "8" denotes the small white mice with HPD injected

into taii veins. (2) The effect of sun light on the 80 small

white mice injected with fluorescein sodium were similar to

the comparative group.
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