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Of the investigadons into the role of the hypophysis In the reststance of antmals to varlous pathogenic
factors, comparatlvely few are devoted to resistance to diphthera toxin [4, 7, 15].. Frick and Lamp [7] found
that hypophysectomlzed gulnea plgs have a lower survival rate than do normal antmals.

- Skuratova (1956) has shown that Introduction of ACT!! at the time of immunization with diphtherfa
toxold rafses the reststance of gulnea plgs to subsequent Inje ctjon of diphtheria toxin, as compared with con-
trol animals. A similar effect §s found when ACTH is lnjcctcd 3 months before the Injectdon of diphtherta

“toxln, with subsequcnt repeated doses of ACTH at varfous times before injecdon of toxin, and simultaneously
with lts fnfection, |

We thought it would be fnstructive to examine. the resistance of albino rats to diphtheria toxin; these
animals are :cp_ortcd [8]1 to be 5000-10,000 mes more resistant than gulnea plgs.»-

Thcvobject of the present research was to irlvcsdga'te the effccts of hypophysectomy and of admintstra-
ton of ACTH to hypophysectoinized ratson thelr résistance to diphtherla toxin. -

EXPERIMENTAL METHODS

.The anirmal matetlal consisted of 64 female albiuo rats, welghing from 140 to 190 g; of these, 48 were
hypophysectomized, and 18 were controls, The control anltmals were subjected to a dummy operation, involv-
ing the same opcratlonal manipulations, but without removing the hypophysis. Hypophysectomy was perform-
ed by a paratracheal ;\pproagh described by Sllaeva [3].- The datly dose of ACTH (6 g per. 100 g body welght)
was dissolved in 1% sodium cliloride solution, and injecdon snbcumneously Into the left thigh, {n 3 doscu, with
a 12 hour nlght Interval, The anlmals were glven ACTH durlng the whole perfod of {ntoxication (8-10 days).
The flrst Injection of ACTH was givcn 1 hour before Injection of dlphtlu tia toxin, ‘The first series of experi -
ments was performed on 16 controls and 16 hypophysectomucd rats. Ten days after the operation hoth groups
of anlmals were given diphtheria toxin (gninea pig MLD = 0.0026' m1). In the second series of experiments
two groups of 16 hypophysectomized mice were taken, 10 days after the operation, The rats of the flrst group,
which served as controls, did not recelve ACTH, while those of the second group were given ACTH, actord-
Ing to the above 3chedule All rats were then given diphtheria toxin. Only animals in which the total absence
of hypophyscal tssue had been confirmed were taken for these ‘experiments, Completéness of hypophysectomy
was checked’ by histological examination of the ablated gland, by visual examination of the hypophyseal cavity,
using a blnocilar lens, by comparison of the ahsolutc cosinophil count of the peripheral blood before and after
hypophysectqmy, and by the adrenalin -test (a modification of Thorn's test [14]). LDgy was determined accord-
ing to Reed and Muenich [11],
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CEXPERIMENTAL RESULTS

The tesults, presented In the Table, show that LDg, for diphtherla toxtn s smaller for hypophysectomized
_ than for intact rats (0.247 and 0.418, respectivel y) It s evident from a comparison of the pumber of rats dying
and surviving that mortality Is highier in the hypnphysutomlad group, The length of the survival ttine in the
‘.two groups also shows that hypophysuctomy leads to a fall tn resistance to dxphlhuin toxin,

A stmilar comiparlson of the dam for hypophyscctumuud rats re LL‘iVlnb and not ru:dvin;, ACTH lndicatc
that adxcnocordccuophlc hormonc ralscs the reststance of hypophysectomized rats to diphthcrla toxin,

Hypophyscctomy Is followed by dy\functlon of numerous endocring glands, and by disorganization of num-
erous processes concernied with hiypopliyseal function. In this conne ctioa, the regil: atory function of the central
nervous system is profoundly disturbed [5], Of tie lafge number of factors leading to lowerlng of reststatice of
hypophysectomized rats, we attach speclal lmportance to those connected with ||ypuphyst.ll adrenal relations, -
since ft {s these which, according to nunerous authors, are rcspunsxhlc for duuminiub the rcsxsmncc of the
organismn to the -action of bannful fac (urs

,Resis(hucc of Hypuphvsectomized and Gontrol Rats 1o Diphtheria Toxin

\\\ :nd‘i:uors of _ Nuniber of rits dyn&y";md Sllr\fiviilf_,._ Mean -
- .. fesistance 1 SUEVIVS
I Liv, Aum ol toxin, lIIIlIl[_)_L,l‘ In()ylmdy weight m“:\ it
Aunimals Tl . eoth [ oazs o | ik et |oeae Lo
: : EEETTEE - v i N . (d.\y>)
tact - Cfoarg o {an s Jom o Sl
3'YDUPU,)’SC(:mmiz(xl ol e Faj ETE NN EVES VRN S
I!ypisph}lsc’c(uut»izud,'giiwu»/\_(Z”'l‘l,l (LY § T Lawt |y i‘A/" 74

s Numcrator: nuimnber of rats dytng; deominator: number surviving.

. The protective cffect of the adrenals in diphtheritic mtoxtcation wis shown by Bogomolcts [17, Molchanov
[2], and later, byl ewls and p.lb’t 94 Yurkov [(»l, and others.

It Is notewortliy that corticoadrenal nxlmus and huhvndn tl corticosteroids are effective in ratsing the Te-:
sstance of adrenalec lmm/cd r.mnuly. to dlphlhul 1 toxin, but have no m;niﬂmnt cffect in fntact andmals
(8, 9}

Of the lndlvndudl corticosterolds, onfy ghicocorticoids (Lompnund A acetate) raise the te sistance of adreia-
lectorized rats to dlphthula toxtn; dLSO‘()’( ortic osterone ac ctate was wlthout cffect [9].

- Aceording to a numnber of authors [12,.14], thc _ndrcnocordcotrophlc_‘hurnumc of thc anterlor hypophysts
" 1s active chlefly tn stlmulating secredon of glucocorticolds,

tf we acécpt'ﬂclyc s view {13] that tlm hormone.seacton ts triggercd by ACTH secredon, It would follow
that the protective a(,llon of the adrenal cortex could not be fully developed-in the absence of the tiypophysis.
This mpposltlou issupported by the finding that adminisu.mon of ACTH 10 hypophysccmmlud tats ralses thetr
resistance to diphtherta toxin, Skuaratovas findings [4] also supports this view

Our experlritental Hndings support the: view’ thal the hypophysh plays a- 1 g,niﬁcnnt part {n the determina-
~tlon of the natural resistance of rats to diphtherta mxln._ It {s probable that this protective effect 1s mediated
'thmugh fts adrenocottic mmphl( fonction. Other pituitary hormonux may of course, also exert a protective ac tion,
_stice ACTH administration raises the mrvlval rate of hypuphysm tomlzed rats by only 10, as cmnp.lrcd with’
_'hypuphywctnml/ul rats not rudvlny, ACTH, whe rms hypnphyscct()my lowers thetr resistance by over 40%, -
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SUMMARY

ft was established that hypophysectomy causes decreased resistance of rats to diphtherla toxin, LDgq of
diphtheria toxin s less for hypophysectomized rats than for Intact ones. It equals correspondingly 0,247 and
0.418, Introduction of ACTH to hypophysectomized anfmals increased thelr resistence to diphtheria toxin
(LDg cquated 0,303),
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