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Studies on the Distribution of 28Hg-Merphyrin in Tumor
Bearing Mice and Tumor Patients.

By

Kengo Mafsui :
Yokohama University School of Medicine, Department of Radiology

Akira Tsuya:
Cancer Research Institute Hospital, Department of Radiology

The affinity of Hg-Hematoporphyrin (Merphyrin) to the tumor tissue has been studied
by using #%Hg-Hematoporphyrin, for the tumor bearing DD strain mice and various types

of tumor patients.

RESULTS

1. In animal experiments, whole 203Hg-Hematoporphyrin activity decreased to about
1/10 after 5 to 7 days. In clinical cases, its effective half life was found to be longer
than 7 days, with considerable individual variations.

2. The highest activity was found in the kidney and liver, which is illustrated in
Fig. 3 (a), (b) and (c). The activities in other organs were measured in the decreasing
order ; tumor, spleen™>bladder, ovary, blood, stomach, intestine, lung>skin, testis, heart,
bone, muscle and brain.

Almost no blood activity was detected on the third day, indicating early removal
from the blood.

3. The slower decrease of 208Hg-Hematoporphyrin activity in tumor tissue, is indicative
of repeated adminstration of this agent, to assure its higher accumulatior. in the tumor
tissue.

4. The microautoradiographic study of the specimens from the patients and animals,
revealed higher activity in the marginal part of the tumor mass, basal layer of the
skin, reticuloendotherial cells in the liver and tubular part of the kidney. The selective
concentration in the basal layer of the skin is considered to explain the skin pigmenta-
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tion observed clinically as a side effect.
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5. The accumulation of 28Hg-Hematoporphyrin in tumor tissue could be found only in
5 out of 20 cases by using linear scanner, suggesting poor applicability in tumor detection.
6. It is concluded, that the direct effect of this agent to tumor tissue should not be

overestimated.

The microautoradiographic study has been applied effectively to step forward for

elucidating the mode of action of this agent.
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Table 1. Patient cases

Diagnosis Cases Diagnosis ‘C:ases
Pleuritis carc-
mac .
Stomach cancer| 3 | ;o ococn 2

Breast cancer

gfggg‘a geal 2 | with pleuritis 1
carcinomatosa

Colon cancer 1 | Hypernephrom 1

Lung cancer 1 | Reticrosarcom 1

Breast cancer 4 | Seminom 1

Uterus cancar
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Fig. 2. Whole body **Hg-MH activity in mice
(against time)
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Fig. 3. ®Hg-MH activity in various organs of mice (against time)
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Fig. 4. HE staining, ordinary tissue section of Fig. 7. Microautoradiogram of the kidney. No
mouse kidney (x400) activity was found on the glomeralus, |
(x600) '

Fig. 5. Microautoradiogram of the kidney. Acti- Fig. 8. HE staining, ordinary tissue secion of

vity was found on the tubulus( x400) mouse liver, ( xX600)

: s o | W 4 Fig. 9. Microautoradiogram of the liver tissue.
Fig. 6. HE stainning, ordinary tissue section of Activity was found mainly on the RES.
mouse kidney (x600) (x1000)
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Fig. 10, Microautoradiogram of Ehrlich tumor
tissue, Activity was found homogenously
distributed( x 1000)
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Fig. 11. Linear Scan of Case 1.
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Fig. 12, Transverse linear Scan of the kidney
at the site of the highest peak, from back.
(Case 1)

A e

Fig. 13. Area Scan of the kidney. (Case 1)
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Fig. 15. Case 1. Lung cancer
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Fig. 16. Chest x-ray film (Case 1)
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Fig. 18, Transverse linear scan of at the site
of the region (Case 1)
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I, =~—74 Y 325mg#5HE, WHg =—7 4 \
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Fig. 22, Chest x-ray film(Case 2), on 22-5-1963.

Note moderate hematogenous dissemination
in bilateral lung fields.

S

Fig. 19. Case 2. Breast cancer

TUMOR
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BOmMN. .
STANDARD w’“v-”"‘"\"“' Aea oy Fig. 23. Chesf x-ray film (Case 2),on 22-10-1463,
Lpay After 500 mg MH administration. Note conci-
Fig. 20. Linear scan of Case 2 derable disappearance of the dissemination,
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Fig. 26. Transverse linear scan (Case 3) Fig. 28. Linear scan of case 4
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Fig. 29. Transverse linear scan (Case 4)
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Fig. 30. Linear scan (Case 5)
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Fig. 31. Transverse linear scan (Case5)

Fig. 32. Microautoradiogram of tumor tissue
(Case 2) (x600).

Fig. 33. Microautoradiogram of tumor tissue
(Case 3), Note activity in the peripheral
part of the tumor tissue (x600).
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Fig. 34. Ordinary tissue section of the skin
(Case 3) (x600)

p

Fig. 35. Microautoradiogram of the skin (Case
3). Note activity in the basal layer of the
skin( x 600).

DEFEPLFGF R Lo TER TS B8, BN
OEEMILE o activity BZH LN, =—T7 4
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34, 35) .
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activity SBEERHR 2007 BREIEFNR T,
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tissue. Note spotty concentration of ***Hg-MH
(% 600).
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Fig. 57. Pyelograni ef-a hypernephrom patient

Qe
BEEH S hi-#ln s 5 (Fig. 36).
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¢ oin ¢, #3Hg-MH (3 Area Scanning & L
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) v R REEW 1ec2ih 0.005¢¢, 0.01xuc,
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Fig. 38. Area scan of a hypernephrom patient
* Note no activity in the affected side.
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Fig. 39. Microautoradiogram of Hela cells. (tis-
sue culture) (x600)

II|I e .

Fig. 40. Microautoradiogram of L-cells. (tissue
culture) (x600)
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