ORGAN SPECIFICITY OF ACTION
OF HUMORAL FACTOR
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After partial hepatectomy in rats the number of mitoses In the liver and sallvary gland is increased.
After unilateral nephrectomy mitotic aclivity is increascd in the remaining kidney and alse in the salivary
gland. This confirms data indicating the relative organspecificily of the humoral factor apgpearing after
partial resection of an organ: proliferative activity is intensified not only ie the homonymosus orgarn, but alss
in other organs, although {o 2 Iesser degres,
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Many investigations have shown that the serum of animals undergolng partial resection of an organ
affects growth and regeneration of organs homonymous with those resceted [2, 6-8, 10-13, 15]. However,
some workers have deseribed that growth-stimuldting substances discovered In the body of partially hepa-
tectomized rats stimulate’ proliferation in other organs also, notably In the correa and kideey {1, 16

In this investigation mitotic activity was sludled In various organs of partially hepateclomized and
-nephrectomized rats.

EXPERIMENTAL METHOD

Three serles of experiments were carried out on 215 neninbred male alblne rats with a mean welizht
of 125 g {sevies I and 170 g (scries Il and 1), In'operations on the experimental anlmals elther twvo-thirds
of the lver was removed by the method of Higgins and Anderson [14) {serles [ and 1T or one kidney wns
exclised {serics B). The control animals underwent a corresponding mock hepatectomy and nephreclomy.

A small plece of the left lateral lobe of the liver (5% of the weight of the whole organ) was removed from
the conirsl anlmals to the experiment of series L

Cperations on the ratswere performed betwees 3.30 and 7.20 A, M, and the anlmals were sacrificed
between 6 ana 9,30 A. 3L, Le. at the time of the highest dally Increase in milotle activity in the liver and
kidney 'i3-53,‘, 25 and 48 b {series 1), 27 k 30 min~28 h 30 min {scries M and IiT} and 50 h {sories II} after the
operation.

Subsequently, on the 3rd, Tth, 10th, 14ih, and 21st day afler operation, the liver, kidney, and subman~
dibular salivary sland were welghed, The cornea, tiver, kidney, andsubmandibvlar slandwere finedin Carsovia
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fluld. Tolal preparations were made from the cornes, and the other organs reosived the usual hisiologisad
treatment. Aitoses were counted with an MBI-3 binocular micrs cope fobiective 50 x, conlar 7w, windsw

in oeular disphrazm 7 x 7 mm) in 15 000 corneal opithelial colls, in 10 000 -12 DOO sceretory epitheiial eells

of the salivary gland and main portion of the tubular eplthelium of the kidnsy, and In 6 000 llver eaila.

The miteiic Index (M reficcted the number of mitoses per thousand cells {promiils). Siatisilezl ang=
lysis of the data was by the Student~Fisher mothed,
EXPERIM ENTAL RESULTS

In the animals of serles 125 h altey partial hepateciomy, when aceordlng to figures glven by V. P
Sidorova {9 ML fn the Hver of these rvats was very high 14567}, & marked sed stalistlenlly sizaificant
{P=0.01} Increase in the awnber of miloses was also chaeyved In the salivery gland, Removal of small
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TABLE 1. MIin svbmandibular Gland of  plezes of liver was not accompanted by such « gharp change in
Rats After Partial Ilepatectomy (Serles I} proliferative activity. MI In the liver 48 h after operation hud

Amount of Time 5 MIGn %) fallen to 21%,, and in the salivary gland 0.08%, (Table 1)
;ﬁ:’; G |t 3 7;:' subman~ Lver (data of As Table 2 shows, the submandibular salivary gland re-~
petcent) (o oo 7§ -,; "':’:‘;;‘ sidorova op  2cted In the same way to unilateral nephrectomy (serics ).
- . il I The increase in mitotic activity in the kidney to 5.4%4 50 h af-
61 % 7 2,67 16 ter the operation was accompanied by an increase in the mito~
si 3; g g:g g{’ tic index in the salivary gland to 2,625 (P=0.013),

However, both in serles I and in series O, stimulation of
_proliferative processes in the salivary gland was only transient
because an contrasi to the liver and kidney it did not lead to a statistically significant increase (P=0.17)
change In the welght of the orgzan,

It 1s Interesting to note that the increase fu M7 in the kidney and liver took place at different times
after the operation: 25 h after partial hepatectomy and 50 haller unilateral nephrectomy. This indicates
that the observed activation of mitoses In the salivary gland was not directly connected with the effect of
trauma, The simuliancous increase {n the number of mitoses in the salivary gland and lver oy in the kid-
necy shows that mitoses ia these organs were induced by the same factor appearing in the animals undez~
golng operation not at the time of increased mitotic divisions of liver and kidney, cells as Is generally con-
sidered, butlong before it. Humoral factor evident}y appeared during the first few hours after partial hepa-
tectomy, but afier nephvectomy, if the duralions of the perieds §, Gy, and M in the kidney and liver are taken
to be approximately equal [17], 1t evidently appeared later.

The marked response of the salivary gland to partial hepatectomy and unilateral nephrectomy suggests
that the organ-speciflcity of action of humoral factor is relative, Jts organ-specificity effect is shown by the
more marked and prolonged stimulaticn of mitotic activity in the homonymous organ than in the sallvary
gland,

The possibllity 1s not ruled out that sensitivity of organs varies to growth stimulators with nenspeci=
fic actlon, .., the threshold concentration of this factor in the Llocd is not identical for them. Possibina
large measure of the disagreement cbserved inthe lierature concerning the action of humoral facior is dua,
first, to the fact that the authors did not investigate the strength of the responses in the Injured organ at the
time of investigation {In the parablont, or pregnant female), and secend, to the fact that scrum for Investi-
gatlon was taken too latg after the operation, at the time of maximal mitotic activity in the resected organ.

TABLE 2. 3Iin Orgzos of Rats Undergoing Unllateral Nephreclomy
or Partial Hepalesterny
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