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Of the Investigations hito file role of the hypophysls In the resistance of animals to various pathogenic 
factors, comParatively few are devoted to resistance to diphtheria toxin [4, 7, 15]. Frick and Lamp [7] found 
that hypophy~ectomlzed guinea pigs have a lower survival rate than do normal animals. 

Skuratova (1956) has shown tha t  Introduction of ACTII at file time of lmnuutlzatlon with diphtheria 
toxold raises the resistance of guinea pigs to subsequent Injection o f  diphtheria toxin, as compared with con- 
uol animals. A similar effect Is found when ACTH Is Injected 3 months before the Injection of diphtheria 
toxin, with subsequent repeated doses of ACTtl at various times before Injection of toxin, and simultaneously 
with l u  Injection. 

We thottght I t  would be tnstructl'~e to examine  the resistance of albtno rats to diphtheria toxin; these 
animals are reported [8] to be 5000-10,000 Umes more resistant than guinea pigs. 

The object of the present research was to Investigate the effccts of hypophysectomy and of administra- 
tion of ACTH to hypophysectomized rats on their resistance to  diphtheria toxin. 

E X P E R I M E N T A L  M E T I I O D S  

Tile animal material Co~Lslsted of 64 female albino rats. weighing from 146 to 190 g; of dlese, 48 were 
bypophysectomlzed, and 16 were controls. The control animals were subjected to a dummy operation, Involv- 
Ing file same operational manipulations, but wlthont removing tile l)ypop.hysls, ttypophysect0my was perform- 
ed by a paratraeheal approach, described by Sllaeva [3]. Theda l ly  dose of ACTH (6 mg per. 100 g bbdy weight) 
was dl~olved In 1% sodluin chloride solution, and Injection snbcutaneously Into the Left thigh, in 3 dosez, With 
a 12 hour night Interval. The animals were given ACTH during the whole period Of Intoxication (8-10 days). 
The first Injection of ACTH was given 1 hour before InJection of diphtheria toxin. The first series of experi- 
ments was perfo;med on 16 controls and 16 hypophysectomlzed rats. Ten days after the operation both groups 
of  animals wvre given diphtheria toxin (guinea pig MI.D = 0.0026 ml). In the second series of experiments 
two g~oups of  16 hypophysectomlzed mice were taken, 10 days after the operation. Tile rats of the first group , 
Which served as controls, did not rcc,.;Ive ACTH, while tho~e of the second group were given ACTII, accord- 
lng to the above schedule: All rats were then given diphtheria toxin. Only animals In which the total absence 
of hypophyseal .tissue had been confirmed were taken for these experiments. Completeness of hypophysectomy 
was checked by histological examination of the ablated gland, by visual examination of the hypophy~eal cavity, 
using a blnoc~Jlar lens, by comparison of the absolute eoslnophll count of tile peripheral blood before and after 
h ~ophysectomy, and by the adrenalin tes t  (a modification of Thorn's test It4]). LD6a was determined accord- 
Ing to Reed andMuench [11]. 
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...EXPERIMENTALRESULTS 

The results, presented In the Table, showthat LDs0 for diphtht:rla toxtl| is ~nmllcr lot hypophysectomlzed 
than for Intact tats (0.24'/and 0.418, respectively). It Is evlde~!t froxn a comparison of the llunlber of rats dying 
and surviving that moitallty Is Idgtier in t!!ehypophyscctomlzed group. The lcHgth 6f thesurvlval t lmeln  the 
t~o  groups also shows that hypophysectomy leads to afal l  In resistance to diphtheria toxin. 
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A similar eoniparlson of the dat a for hypophyscctondzed rats receivi~ig ~.id ,tot receiving ACTII Indicates 
that adrenocortlcotrophlc liorrnol,t~ raises the resistance of hypoplnysectomlzed rats to diphtheria toxin, 

Hypophysectorny Is followed by dysfimctlou of nttmero,s elldocrtne gland s, and bY dlsorgattlzatton of Iluni' 
erous processes concerned with hypophyseal fuuetlo~. In this (:t>|lllt'Ctio%the regttlat0ry ftillction of the central 
nervous system Is profoundly disturbed [51. Of tile large ~umber of facto-s lt:adixlg to lowerlx!g Of rcslstaxfce of 
hypophpectomlzed rats; we attach special lmporta)~ce to those conuCctcd wit!~ hyi)01)hystr;t !-adrcual rclatiutis, 
Idnee It Is these ~ahich, accordi,lg to ii,ltilerous .at,thors i arm respoalsible for determhltng the resista~tce of the 
orgaldsln to tht'-a~:tioll of I,~lrll~flll factors.. 

ResiStance of |lvoophvsectomized and Co,trol Rats to Diphtherlit Toxi|| 
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.Numerator: number of r;,ts dyiHg;, dcn0,ninato/: number survivin~g. 

ThcprotecUv+ effect of the adrctmls in~-diphthL'ritJc tntOXlt:attoit was stl<,wlk l,y Ik, gomoicts [t],  Molt'haliov 
[~], �9 n.at%i,y t.ewIs'a,,d pagc: [9b Y!lrkov[(;I, and oth,'rs. 

�9 . . 

It Is ,~otcworthy that corticoadr~'llid extracts and h|divid|tal cortlcostcroids, arc effective in: raising thc re-" 
S!stance of adrenalectot]dzed rats~mly, to dil,hth!'!/a toxii,, but have no signiflcallt effect in intact aidnlals " 
[ 8 ,  9 ] .  

Of the Individual cortlcosterolds, o||ly ghwocoitic~,ids (conq)Oun~d A acetate) raise the reststa||ce of adreim- 
lcciomlzcd rats to diphtlierla toxt,n; dcsoxycortit:ostcroJ~e a~ictatC was without effect[9].  
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�9 accor~Jing to ;t at,rebel of authors [1~, 14], the adrenoc0rtlcotropldc ttonntme of the anterior hyp0physls 
Is activ e chiefly 1i| stlmidatilig secretion of glucocortlcotds, 

If we acccptSclye 's  view [t3] that the hormol~e,scactlou ts triggered by ACTli secretion, It would follow 
that the protective act!on of tl,e adrenal cortex could not be fully dcve!opcd ln.tll e absence of the 1,ypophysls. 
This supposition Is-supported I,y the fllidlug, dlat admtulst~atlk.m of ACTil to hypophysectomt.zed tats raises thctr  

�9 . . - . . . �9 . " .  

reslstancc to dll~htherla toxJrl. Sktlratova's flndh~gs [4] also m|pports rills vle~r 

Our experimental I ndillg,.~ s||pport tile. viewthai the liypophysls plays�9 a-slgJilftcant part lli tile determtna- 
tLonlof tile nat+lral reststance oF rats It diphtheria toxin. It ts prolmble that this prote.ctive effect Is mediated . 

- . . . : �9 

through Its adrcnoc~tttcotrophlc ftmc~ilon. Otl,er plt0ttary liorrttones tnay ~f c0urse, also exer t a proteetiye .action, 
slllce Af.TH adminlstratlou raises tht' silrvlval rate of hyl~ophyst;t~ton.nlzed rats by only Io~0, as compared with i 

.liypophysectomized rat.s i,~l .receiving ACTll, whereas lnypophysectotny �9 thctr resistance by over 4(~. " 
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S U M M A R Y  

I t  was established that hypophysectorny causes decreased resistance of rats to diphtheria toxin. LD~0 of 
diphtheria toxin Is less for hypophysectom|zed rats than for l , tact  ones. It eq,als correspondingly 0.247 and 
0.418. lntroducth,n of ACTtl to hypophysectonHzed arl(mals lilcreased their reslstence to diphtheria toxin 
(LDIr cqllalcd 0.303). 
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