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Administration of myleran to rats reduces the number of mitotic~lly dividing cells in the eplthcll~ 
of the small intestine. This effect is observed whether the myleran is given at 6 A. M. (:he maximum of 
mitoses under normal conditions} or at 10 P. M. (min:m,.u~n of mitoses}. Myleran completely abel:she~ 
diurnal changes In mitotic activity observed In control anlm~l~. 

$ $ $ 

Several Investigations have shown that ~e action of  various factors oa the living orga~sm varlcs 
depending on the t~me of day. This has been demonstrated, In particular,  by the study of the p~ttern of cell  
division In ar~nmls [5-8, I0, I I ,  14, 15] and plan~ [9, ~], 

In this co~ec~on V. N. Dobro~,d~ot~v [~, 7] has suggested that differences In the resp~ar~ of th~ or- 
ganism may depend on selectivity of the action e r a  part icular  factor on one of the periods of ~ e  ra:toHo 
cycle of the cell (postmttotlc period, period of DNA synthesis,  prcmt~otic period, mRosts),  and also on t ~  
number of ceils in a ~ven  period of ~ e  cyclv at a given rnoment, 

In the present  Investigation the importance of the tlme of administration of mylerau~ an a~I~,lattr~ 
compound, for Its action on the diurnal mitotic rhythm was studlcd in the crypt cplthellmn ~ the rat sma.~/ 
Intestine. 

Myleran is  an effective eytost~tlc drug ~n the treatment o~ chronic myelolfl l cukem~ [2, 3, 12], r~ Is 
essential to study tiffs antlmRotla agent from t~h1~ aspect  because o~ the risk that normal d~urnal flue~uatfouz 
In the number of mitodcally d~vldlng cells may be erroneously taken as Indlcatlng the ac~lon o~ mylerur~ 

E X P E R I M E N T A L  l~ E T H O D  

Experiments were car r ied  out on 173 nor/nbred male albino r ~  wlh~ a m c ~  weIZht o~ lfD-~00 g. 
Myleran was dissolved in peach o11 and [njec~d subcu~noously Into the e;~erhnon~I ~r,!ma:a in ~ ~lng!~ 
dose of 1.8 rag/100 g body we~gh~ lu 0.2 ml oil. The control a~mals receive4 0.4 ml el! only. 

In the e:q~e:dment of sorie~ ~ my!eran ~was injected at 6 A. M.: i .e. at a t~mc when ~n ~ o ~  ~issues t ~  
number o~ m[~tlca!ly d~v~diu Z cells reaches  a m ~ x l ~ m .  My~ern~ was injected lu~o ~he e ~ o r t m e r , ~  
anhnals of series H a~. 10 P~ M. L e, ~'hen ~ number of m~u~es :~ at m:nImun~ ~o ~n:mala were sacra-. 
riced at 4-hourly [n%erva!s du~ng ~he 24 hour~, 7 o:~or!menk%l ~d 5 or ~ cont~0! rals 5~ng s=crL~eed ~ 
each ~/me. T~e f i r s t  time o! sacrLqcos wa~ 4 h after In~ecdo~ of m y L g ~  

Mitoses were counted in ~ lo~zi~udlnally dhdded er~ts O~ Lhe sma~1 In~estln~ e.o:{hel~um. T~O rr~- 
tot~c index ~ 0  was calculated for the. to~al n~mber of cells (5 ~ )  in prom:lle, The numerical  resa1~ w e ~  
subjected t~ e~t:sdeal analy~i~ by the F~her-$~,aden~ ~e~o~L 

EXPERIMENTAL ~SULTS 

In the e~q)crimen~s o~ ~crte~ I dhumal fluctuation :n ~he ~ m b c r  o~ m~tatlcal~y d=~,~, ~ ce~s  v~sr~ 
fousd tn ~e epi~el!um o~ ~hv o~yp~ o~ th~ an:all hutesfine :n d~e eon~ol ~nlm~s, As ~:~ I ~ '. 
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Fig. 1. Changes In mean mitotic 
indices in epRhellum of rat  
small intestine after  adnfinlstra- 
tton of myleran at 6 A, M. 
I) Control; 2) e)~perlment, 
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Fig. 2. Changes in mean mltotio 
indices in epithelium of r a t  
small intestine after adm~u~s~a- 
tton of myleran a.~ 10 P, M, 
1) Control; 2) e~xperlmenL 

changes in MI dt~ving the 24 h.followed a blmodal curve. Th~ greatest and statistically sigcJflvant differ- 
ences behvecn the MI values were found in the early morning (at 2-6 A. M. {for the interval 10 P. M.-2 A. M~ 

�9 I>'-0.005; 2'6 A. M. P=0.017). ~ae second Increase in number of mltoscs at 2-6 P. M. was no ~ . statistically 
sign,if!cant (for the interval I0 A, ,SI.-2 P. M. P=-0.043, 2-6 P. M, P=0,027). In ~he e:r an~raals 4 h 
after administration o~ myleran t~e number of mitoses was ~e same as in the controls. The curve show!n~ 
the changes in ~1I 8, 12, sad 16 h after administration almss~ precisely repeated h%e eorrespondln~ chanzes 
In the control animals. However, 20 h ~ter adnfln|s~radon of myleran thonun~berof mitoses fell sharply 
(for the Interval 10 P. M.-2 A. ~L P=0.001) and R rcmslned low 24 and 28 h after admlvlsLradon. Conse- 
quondy, after admin[sL~a~/en o~ myleran a~ G A. M. we obsem'ed a sharp d~rease In [he n~ean values Of ~,~ 
In the ~rimenml rats 20 h a~er  administration of thls InYdbitor of col[ k~lvislon, The differences between 
the v'alues of ~%H in the control and experimental series 20, 24, and 25 h ~fter adm~nlstratlon of n~yleran were 
statistically si&~If~an~ (a~ all t~raes P~0.0001). "rh~ me~a~ mitotic index over d'~o 24 h period in t~he eonL'~o] 
series was 33.7% and in |he ey~go~men~ 2 5 ~ .  

In the e~erlmc~.%s of series I! ~he mitotic =efi~d~y of the cryp~ epld~ellal cells of h%c small intestine 
reached a ma.x~mum at 6 A. M. (for the inlereal 2-6 A. M, !~-0&!, 6-!0 A. I%1. P=O.02), whereas the l n c r ~ s e  
in the ~un~.ber of ceil dlvl~lons a~ ~ P. M. was no~ s~a~isHcally slgrflf~ean~ ~ron~ 2-6 P. ]%L P=O.16, from 
to I0 P. M. P=0.22). Low mi~ad~ ac~v~y %~as ~ound du~n~ the af~rnoon and ]ate evening (Fi~. 2}, Tha 
value o~ M~ in the eA?erlm~n~d s~bn~s 4 sad 8 h aider admlni~trado~ of riD~ was aetu~l~.V ~o~ver ~%.as 
in th~ ten,el snlme~, l~owever, the d~fferences between co.~oI ~m~ e.~oz4menZ were s%i~ no~ sS-t~Istic~ql~ 
sl~nhqcant (P=0.0O). V,"i~ an |n~r.~ase in r duration ef action of myle~an d~<~ level of rnrb~t~c ac.:Ivl%' ~n 
the e:~jerhnental ra~ stea4!ly deetfn~,  so that the di~h'~rcnee$ i~ the |n~e.r~r behveen 6 A. M. and 2 P. ~L 
were no lon~ez smtlsdca]ly s~2nificant h~'~ ~ 0.009). ' ~ c  prcbabIH~ of a ~.ndom diaereses In {he b~te~r 
behreeu 2 P. M. and 2 A. ~I. ~ikc~visc wa~ very s;aa~ (P=0.002). i[oweve2, despi~e fi~e sl[ghdy ~ower me~ 
,,'~h~es of )~H in t~e experiments of ser~es II~ s~[5~ean~ d~[~re~:ee~ betwec~ control ~nd e:%~erlmen~ ~ ~5 
series I~ ".~'ere found only 20 h ~r ad~,d~strati~% ef ~y~er~u (P=0.0C0~). The) mean, mi~O~C ac~lVt%' fez 
~ e  ~4 h In,he =~ntco]s ~s ~. !% sad fez hhe e:.:~ez~.men~ ~J.~%. 

The r e , i t 8  cZ ~he~o e~erim~n~.~ d~.~s~::~we~ C~ PS~er aCm~z~t[on of my~eya~ te~h a~ {} A. M. mad 
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IF. my r the absenc~ of differences In the response of the body to administration of mylcran at 
different times of the day may be attributed to tko specific palters 0rcclI d[vlsloh In the cryPtS o[ the small 
Intestine. P,blIshcd data and our own observations it, 4] Indicate that to obtain ;~ Clearly defined ualmodal 
rhythm Of mitotically dividing cells In the crypts of the small Intcstlne the animals must be fed at strictly 
definite times (In the evenln~). Since our ex~pcrlmental animals were kept under ordinary vivarium condi- 
tions with free access to food throughout the 24 h, in the control anhnals we dld not always obtain a definite 
vnlmodal dh~rnal mltotie rhyfl~m in the crypt epithelium of the small intestine. In addition, ~he dlfferencea 
between maximal and minimal values of the mitotic Ind[ee~ often disappeared. That I s evs why, with 
certain factors acting at diffet'en~ tImea of day, but wRh insl~n~flcant dlfferc~ces In tim Initial backgrouud~ 
Le t, In the level o~ mitotic activity In the epithelium of the crypts of the small Intestlne, we found th~at the 
result was independent of the tlme of injection of mylerau. 

Further evidence In support of this vlew Is ~ha~ our resets were In full agreement ~ith hhose ebb|ned 
by V. M. Bobrokhotov and co-workers [~, 7], who found treat vhen sarcolysln was admlulstered du.rl~g bha 
morning and evening, a sfgnglcant decrease also took place In the mean number of mitotically d iv ld i~  celia 
during the 24 h In the crypt  epRhelium of the small iub~stIne. Moreover, lust as In our experlment~, t h e ~  
workers found no d~fferenee depending on the th~e when the sarcolyst~ was lnJoetc~, 
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