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The incorporation and distribution of P32 label may be followed up by
several biochemical methods [1, 2, 3]. The common principle in these methods
is the determination of the specific activity of fractions obtained by differen-
tial extraction of homogenized tissues and cells. They do not allow, however,
a histochemical or autoradiographic analysis of the material. Our recent
researches into cellular metabolism have prompted the combination of the
methods for determination of the P3label with histochemical staining methods.
The idea was to apply one of the biochemical methods in slides. On the basis
of our trials the following procedure may be recommended.

Fresh frozen sections or isolated cells (protozoa, blood cells, spermatozoa, etc.) labelled
with P32 are transferred to slides. The slides must be small so as to enable the radioactivity
(expressed as count/minute) to be measured by an ordinary GM tube and scaler. The activity
of the air-dried slides is measured and taken as the initial count. The P2 labelled compounds
are then extracted by a modified Schmidt-Thannhauser procedure.

1. Fixation and removal of the acid soluble compounds (TCA-P) by cold (4°) 10% trichloro-
acetic acid (TCA) for 1 minute; thorough rinsing in tap water or 1% Na2C03.

2. Extraction of the P-containing lipids (lipid-P) in several steps:
a) treatment with 95% ethanol for 2x5 minutes,
b) treatment with boiling ether-ethanol (1 : 1) for 5 minutes,
¢) rinsing in ether,
d) treatment with boiling methanol-chloroform for 30 minutes.

Then either

3a. Extraction of the ribonucleic acid (RNA-P) by digestion with ribonucléase (RNase)
at 37° for 18 hours. 0.5 mg/ml crystalline enzyme dissolved in distilled water;
a) measurement of ultraviolet absorption of that solution before and after incuba-
tion and determination of its activity following incubation;
b. extraction of the deoxyribonucleic acid (DNA-P) by hot (90°) 5% perchloric acid (PCA)
for 20 minutes;
B) determination of its ultraviolet absorption and activity after treatment;

or
4. extraction of total nucleic acid (NA-P) by hot (90°) 10% TCA for 20 minutes.

The slides are dried after each step and their activity is measured. The data thus obtained
correspond to the amount of the label retained in the slides. The amount of the label in indi-
vidual fractions is expressed by the difference of the counts before and after extraction. All
activities are given obtained in percentage of the initial activity. 3/a and 3//? steps allow com-
putation of the specific activity (expressed as Imp/min/l1 y NA) of P in both nucleic acids
extracted.5

5 Acta Morphologica 1X/3—4.
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Our method enables direct determination of the label in the following
fractions: acid-soluble compounds, lipids, RNA, DNA; and determination of
the specific activity of the phosphorus in the nucleic acids. The amount of
the label in DNA is either determined by PCA treatment after RNase
digestion (steps 3/a and 3/b) or computed as the difference of the means of
NA-P and RNA-P (steps 3/a and 4). Most of the Jabel retained (R —P) after
the removal of total nucleic acid is probably bound to protein.

The slides may be treated by cytochemical methods or covered with
autoradiographic emulsions so that the changes occurring during extraction
may be followed up.

Tables I—IV give some examples of our results.
The method presents a picture of the distribution of the P3 label incor-
porated in cells or tissues (Tables I —Il1). Furthermore it facilitates compar-

ison of the nucleic metabolism of the cells and tissues through the determi-
nation of the specific activities in the nucleic acids (see Table IV). In work
performed on isolated cells, counting of the cells may lead to more conclusive
results.

Table 1

Distribution of P 3 label in spermatozoa from bull epididymis incubated for 2.5 hours in Tyrode
solution containing P 2

l\(l)(; TCAP Lipid-P RNA-P DNA-P NA-P DNA-P+R-P R-P
slide in per cent of initial count
I 96.4 - 2.72 - _ 0.80 0.80
2 945 - 4.58 - - 0.83 0.83
1 KJNase
digestion 3 95.75 — 3.46 — - 0.79 0.79
4 94.8 — 4.42 — — 0.78 0.78
5 95.9 — 3.05 — — 0.91 0.91
6 96.3 - - - 3.00 0.62 0.62
Il TCA 7 96.5 — - - 2.75 0.73 0.73
extraction 8 95.0 — — — 3.70 0.98 0.98
of total NA o g5, _ _ _ 4.46 0.54 0.54
10 95.2 — — — 4.24 0.58 0.58
1 0.82 1 0.82
Mean 95.6 — 3.64 — 3.63 I 063 I 063
+ 0.029 £ 0.0529
S. D. + 0.708 — + 0.824 - + 0.755 Y0189 =+ 0189



THE DETERMINATION OF P3!

Table 11

LABEL

311

Distribution of P 32label in Tetrahymena pyriformis, strain Gl cultivatedfor 48 hours in 1% peptone

No. Lipid-1*
of TCA-P
slide
I 24.5 32.1
2 23.5 36.1
3 20.0 36.5
4 21.0 36.4
5 27.5 29.7
6 24.2 31.4
7 27.1 29.4
8 28.3 29.2
9 22.1 33.8
10 25.6 28.3
Mean 24.38 32.29
S. D + 2.77 + 3.20

solution con

RNA-P

31.7
32.6
33.3
33.8

32.3

32.3

+ 0.96

taining P 2

DNA-P

n per cent of initial count

7.4

NA-P

41.0
40.3
39.4
40.4

42.7

40.7

1.022

DNA-P+ R-P

11.2
11.0
10.2
10.8

10.7

10.8

+ 0.37

R-P

35
3.2
3.1
3.7
3.4

3.3

+ 0.25

Note: Mean of DNA-P computed as the difference of the means of NA-P and RNA-P.
The difference of the means of DNA-P -+ R-P and R-P gives the same figure (7.5) for the
DNA-P, which points to the correctness of the method.

Table |11

Distribution of P32 label in isolated rat thymocytes 48 hours after intraperitoneal administration
of labelled inorganic phosphate

No. TCA-P
of slide
| 51.7
2 53.5
3 54.9
4 52.5
Mean 52.5

Lipid-P

20.6
20.0
19.0
21.2

20.2

RNA-P DNA-P

in per cent of initial count

17.8
18.0
18.3
17.3

17.8

6.0
5.6
5.7
5.9

5.8

NA-P

23.8
23.6
24.0
23.2

23.6

3.44
3.52
3.48
3.50

3.48

Note: The amount of DNA-P has been determined by its removal from all slides after
the digestion with RNase (step 3b).

5*
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While the usual methods for the differential extraction of slides labelled
with P3 aim at the removal of only one compound [4], our procedure permits
the study of several fractions. The method may facilitate the use of P in
autoradiography because slides containing the label in one certain compound
may be processed.

) Grateful acknowledgements are due to Mr. S. Cziegrer for his skillful collaboration
in performing the experiments.
Table IV

Distribution of P23 label in fresh frozen sections of rat thymus and liver removed 28 hours after
intravenous administration of labelled inorganic phosphate

Thymus Liver

N% TCA-P Lipid-P RNA-P  DNA-P R-P N(%. TCA-P LipidP RNA-P DNA-P R-P
0 0
slides in per cent of initial count slide in per cent of initial count

34.6 20.2 14.0 253 5.6 24.1 52.5 131 52 51

| |
2 38.6 192 131 239 5.2 2 239 52.1 130 6.5 50
3 357 217 8.5 24.8 53 3 251 519 122 6.5 43
4 39.2 19.2 13.0 252 5.8 4 23.6 53.2 130 6.9 43
5 35.2 230 105 25.7 5.6 5 24.6 52.3 12.7 5.6 48
6 33.8 24.2 123 24.6 51 6 25.2 50.6 12.9 6.4 49
7 36.3 215 10.1 26.2 59 7 23.0 52.9 131 5.6 54
8 35.7 21.2 12.7 257 5.7 8 24.3 51.9 129 5.9 5.0
9 38.0 211 10.0 24.6 53 9 235 521 12.9 59 4.6
10 39.0 19.7 9.6 259 58 10 23.7 535 12.8 5.8 42
Mean 36.2 211 114 25.2 55 241 52.3 12.9 6.0 48
S.D. +19 £ 162 + 18 + 071 * 028 + 07 +£ 08l £027+%052 04
Spec. act. 15.6 9.9 24.6 12

(imp/min./l y NA)

Note: Specific activities determined according to 3ja and 3/1

Summary

A method has been outlined for determination of incorporation and distribution of
P label in isolated cells or sections. Fresh frozen sections of tissues or smears of cells contain-
ing P are extracted according to a modified biochemical (Schmidt—Thannhauser) procedure.
The amount of the label in individual fractions is computed from the counts obtained before
and after the extractions. The analysis of the incubation solutions allows the determination of
the specific activity of nucleic acid (RNA and DNA) phosphorus. The processed slides may
be subjected to histochemical or autoradiographic procedures so that combined biochemical
and morphological results are obtained.
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OMPEAENEHUE PACMPEAENEHWA PR B CPE3AX W MA3KAX MYTEM [AU®-
PEPEHLUNANBHON 3KCTPAKLMN

3. MOWAJIAKW, . TOT, M. MIOJITEP n /1. YAKN

OnucbIBaeTcA METOA ANS UCCNe0BaHUA BKNIOYEHUS U pacrnpedeneHns P2 B nsonupo-
BaHHbIX K/eTKax W B TKaHAX. CBeXwue cpe3bl MPUroTOBWAU W3 TKaHeli Ha3aMOpaXKMBAMOLLEM
MUKpOTOMeE. 3 Cpe3oB WMAM Ma3KOB KMETOK, cofepxalyux P2 akcTparupyrTcs cofepxaline
thocthop BelecTBa N0 BULOW3MEHEHHOMY 6M0xmmmquKomy metogy LUmuata u TaHHraysepa.
KonnuecTBo PR B 0TAeNbHbIX (hpaKLusiX BbIYMCAAETCH M3 aKTUBHOCTMW, YCTAHOB/IEHHON nepef
1 nocne aKcTpakuuu. MNyTeM aHanM3a 3KCTparvpyloLmx pacTBOPOB OMNpejensietcs yaenbHas
aKTMBHOCTb (hocthopa HyknenmHoBbiXx kucnoT (PHK—OHK). O6pab6oTaHHble cpe3bl U Ma3Ku
paspeLlaldT TUCTONOTMYECKUIA MM aBTOpaguMorpadMyeckuii aHanus Ans cpaBHeHWUs 6GMOXU-
MUYECKUX AaHHbIX C MOPKHONOrMYECKUMMU.

BESTIMMUNG DER VERTEILUNG VON P2 IN GEWEBESCHINITTEN
UND AUSSTRICHEN DURCH DIFFERENTIALEXTRAKTION

Z POSALAKY, C. TOTH, M. MULLER und L. CSAKY

Es wird eine Methode zur Untersuchung der Inkorporation und Verteilung von P2
in isolierten Zellen oder Schnitten beschrieben. Frische Gefrierschnitte von Geweben oder
Ausstriche von Zellen, die P2enthalten, werden nach der modifizierten biochemischen Methode
von Schmidt—Thannhauser extrahiert. Die Menge des P2 in den einzelnen Fraktionen wird
aus der vor und nach den einzelnen Extraktionschritten gemessenen Aktivitat berechnet.
Eine Analyse der Inkubationsflissigkeiten ermdéglicht die Bestimmung der spezifischen Aktivi-
t&t des Phosphors in den Nukleinsduren (RNS und DNS). Zum Vergleich der biochemischen
und morphologischen Ergebnisse konnen die so behandelten Schnitte oder Ausstriche auch
histochemisch oder autoradiographisch untersucht werden.
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