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The current study was undertaken to con- 
firm previous observations with reference tq 
the length of time that Trichomonas vaginalis 
was capable of surviving in a droplet of 
vaginal discharge under natural conditions 
and also whether it was capable of multiply- 
ing in culture a t  the end of each test period. 
I t  is observed in Table I and Fig. 1 that 
trichomonads survived for 45 minutes in the 
discharges from all cases tested, that in 29 
or 58% they survived for 3 houlrs and that 
survival was demonstrated in only 2 or 4% 
a t  the end of 6 hours. 

Trussell(6) raises the question of the sur- 
vival of trichomonads following desiccation. 
In  the current study the drying droplets of 
discharge were sufficiently moist up to the 
5-hour period to permit transferring by pipette 
to a microscope slide or culture tubes the 
amount of material required for testing. At 
the 6- and 7-hour intervals, however, the 
specimens had become so dry that it was 
necessary tio add saline to the block before 
the material could be transferred. Since only 
one of the 50 specimens tested at 6 hours was 
positive by culture and none of the 7-hour 
specimens yielded either motile flagellates or 
positive cultures, it is concluded that tropho- 
zoites of Trichomonas vaginalis will not with- 
stand complete desiccation. 

The observations here presented, however, 
do indicate ,that trichomonads in droplets of 
vaginal discharge, deposited under natural 
conditions may survive sufficiently long to 
permit transfer to another individual where 
they may again be established. Allthough 

actual experimental transfer of the recovered 
trichomonads has not been made to volunteers 
during this study, previous experiments by 
one of the authors(l0) and also by Gther 
investigators (6,18) have demonstrated that 
Trichomonas vaginalis established in culture 
can be implanted and produce vaginal tricho- 
moniasis. In  view of these findings careful 
personal hygiene is indicated. 

Summary. The survival of Tyichomonas 
vaginalis was determined by studying dis- 
charge from 50 untreated patients with 
vaginal trichomoniasis. Droplets of the dis- 
charge were placed on the enamel surface of 
wooden blocks and tested under natural con- 
ditions of dlrying a t  room (temperature. 

Tests at intervals ranging from 10 minutes 
to 7 hours were made by comparing the ac- 
tivilty of the flagellates in direct microscopic 
examination with their ability to multiply 
in serial cultures. A close correlation was ob- 
served between the two procedures. The 
trichornonads survived in 100% of the tests at 
45 minutes, in 96% at 1 hour, in 565% at 
3 hours and in 470 at 6 hours. SO survival 
was demonstrated a t  7 hours. 

These data, together wi<th experimental and 
epidemiologic reports of other workers indi- 
cate that fomites contaminated with Tricho- 
monm vaginalis may, under natural condi- 
tions, act as agents in the transmission of 
vaginal trichomoniasis. 
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tories that crude pituitary extracts are able 
to cause a rapid increase in the amount of 
fat  in the liver. It has further bleen demon- 
strated (2 ,3 )  that this accumulating fat or- 
iginates from the fatty depots of the body, 
the overall phenomenon therefore consisting 
of a mobilization of depot fat to the liver. 
-4 number of attempts have been made to 
attribute this property of pituitary extract 
to various of the known pituitary hormones, 
but to date no definite evidlence has been 
presented to prove that any one or another 
of the known pituitary hormones is respon- 
sible for the mobilization of fat to the liver. 

Data presented elsewhere( 4-7) have indi- 
cated that the property of mobilization of fat 
to the liver cannot be ascribed solely to the 
action of adrenocorticotrophic hormone 
(ACTH) acting via the usually a'ccepted 
route, e.g., by stimulation of the secretory 
activity of the adrenal cortex. For example, 
it has been shown(5-7) that none of the 
available adrenocortical steroids (including 
cortisone) is able to cause accumulation of 
fat in the liver. On the other hand, there is 
almost complete$ agreement( 5,6,7,10,11,12) 

1. Best, C. H., and Campbell, J., J. Physiol.,  

2. Barrett, H. M., Best, C. H., and Ridout, J. H., 
1936, v86, 190. 

that total adrenalectomy completely prsevents 
fat mobilization by pituitary preparations 
which are active, in this respect. in intact 
animals. Thus there exists a considerable 
contradictory dilemma as to the function of 
the adrenal cortex in relation to mobilization 
of fat. 

The data here presented provide a signifi- 
cant clue as to the mode of participation of 
the adrenal cortex. These data show that in 
order to produce mobilization of depot fa t  
to the liver two hormonal factors are re- 
quired: (a)  an adequate supply of circulating 
1 l-oxygenated steroid (whether endogenous 
or exogenous) before and/or during the time 
of fat mobilization; and (b)  the actual trig- 
gering substance, an appropriate pituitary ex- 
tract or hormone. The latter is apparently 
neither ACTH nor growth hormone, or alter- 
natively and less likely, each of these hor- 
mones has the ability to cause the mobilization 
of fat in appropriately prepared animals. 
These data further conclusively prove that 
whatever the idlentity of the pituitary suh- 
stance involved, its action in triggering mobili- 
zation of fat to the liver is not mediated via 
the adrenal cortex. 

Experimental. Adult female mice of the 
Carworth Farms 'CFW strain were used as 

J .  ~i lys ioz . ,  1938, v93, 367. 

1944, ~ l 5 6 ,  27. 

experimental animals and were killed by 
cervical fracture at  the end of a 7 hour 
fasting period. Pituitary preparations, when 
administered, were given as a single subcu- 
taneous injection at  the start of the fasting 
period. When treatment with cortisone was 
used: it was begun 3% days prior to sacrifice 

3. Btetten, D., and Salcedo, J., J. Riol. Chem., 

4. Levin, L., F e d .  Proc., 1949, r8, 218. 
5 .  Levin, L., J .  Clin. Endoc., 1949, v9, 657. 
ti. ~ ~ ~ . i ~ ,  Abst. of Proc., First Int. Gong. 

7. Levin, L., Absk. of Papers, 117th Meeting, 
Biochem., Cambridge, England, 1949, p. 393. 

-1m. C'hem. SOC. ,  Philadelphia, 1950, p. 13c. 
$ The only exceptions known to  us are the papers 

of Szego and White(8) and of White(9)) both 
dealing with the same data, in which i t  is reported 
that mobilization of f a t  to the liver wa's obtained 
after administration of incompletely purified 
growth hormone t o  adrenalectomized as well as t o  
intact mice. We have not been able t o  confirm 
cither finding with the 3 growth hormone prepara- 
tions we have used to dake. We believe that we 
can explain the discrepancy between results ob- 
tained in intact mice in  the 2 laboratories. This 
will be done in a later publication. Preliminary 
results, now being verified, also appear t o  offer a 
possible explanation of  the discrepancy between 
the findings in adrenalectomized mice by Szego 

of the animal. The steroid was administered 
in 2 daily subcutaneous injections of 0.5 mg 
each (usually as a suspension of the steroid 

and White on the one hand and those obtained in 
this and a number of other laboratories on the 
other hand. 

8. Szego, C. M., and White, A., Endocrinology, 
1949, T-44, 150. 

9. White, A., Recen t  Progress  i n  Hormone Re- 
search, vIV, p. 153, Academic Press, Inc., Kew 
York, 1949. 
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11. McKay, E. M., and BarniJs, R. H., Am. J .  

12. Payne, R. W,, Endocrino7ogy, 1949, v45, 305, 
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in 2070 alcohol), the total dose thus being 
3.5 mg during the 3,’/2 days immediately pre- 
ceding autopsy. In  adrenalectomized animals 
this period coincided with the period of adren- 
alectomy, the treatment being initiated im- 
mediately post-operatively. Such animals 
also were given 1% sodium chloride to drink 
instead of water. Livers were removld im- 
mediately after sacrifice and total lipid con- 
tent was determined by a modification of the 
method of Channon, Platt and Smith( 13) .  
Figures for liver lipid are presented as milli- 
grams of liver “fat” per 100 g of body weight. 
However, it is emphasized that the results 
are essentially the same if liver lipid data 
are compared in terms of total quantity of fat 
per liver or as percent of fat in the wet liver. 

Pertinent data are presented in Table I. 
It may be seen (Exp. 2) that a 3% day 
post-adrenalectomy period results in a loss of 
liver fat as compared to the values obtained 
from intact controls. The loss (26%) suf- 
fered by the presentIy peported small group 
of adrenalectornized controls compares favor- 
ably with that noted in 2 larger groups of 
adrenalectomized mice of another strain. The 
liver fat content of the latter 2 groups (19 
females and 17 males, respectively) was 
lower by 15 and 19%, respectively, than 
thlose of appropriate intact controls of the 
same strain. 

The data further demonstrat’e (Exp. 3)  
that treatment with cortisone (1 mg per day 
for 3% days) during thme post-adrenalectomy 
interval prevents the loss of liver fat which 
otherwise follows adrenalectomy and even 
causes a very small increase. This increase 
is identical to that seen (Exp. 12) in intact 
mice similarly treated with cortisone. I t  may 
be added that we have obtained somewhat 
similar resuks by treatment with comparable 
doses of desoxycorticosterone acetate or of 
1 1-dehydrocorticosterone. We have inter- 
preted the small increases to be the result of 
mn-specific supportive therapy rather than 
as a diFect effect of the adrenocortical steroid 
on mobilization of fat. 

Our uniform experience to date has been 
13. Channon, H. J., Platt, A. P., and Smith, 

J. A. B., Biochem. J., 1937, 7.31, 1736. 

that pituitary extracts, regardless of variety, 
are unable to elicit an increase in liver fat 
on otherwise untreated adrenalectomized mice. 
One example of many such negative respanses 
may be seen in the results obtained by treat- 
ment of adrenalectomized mice with the im- 
pure pituitary extract P18 (Exp. 4). I t  may 
be parenthetically added that the same prepar- 
ation is quite active in intact mice, the same 
dose causing the liver fat content to increase 
by 44%. 

The effect of cortisone treatment on the 
response of adrenalectomized mice to pituitary 
extract is shown in Exp. 5, Table I. In the 
animals pre-treated with cortisone the same 
pituitary extract discussed immediately above, 
(P18), produced an excellent response, the 
liver fat level being increased by 87% as 
compared to that of intact fasted control 
mice. These results are interpreted to indi- 
cate that (a) the fat-mobilizing action of 
the pituitary extract is not mediated by the 
adrenal cortex but (h) the extract is not 
able to cause fat mobilization unless the test 
animal has been supplied (from exogenous or 
endogenous sources) with adequate amounts 
of adrenocortical hormone. 

Similar effects of pre-treatment with corti- 
sone were obtained in adrenalectomized mice 
treated with ACTH. I t  is to be noted that 
neither of the two -4CTHb preparations (KO. 
32-D and 71-2(510)c) used in the presently 
reported experiments caused any increase in 
the liver fat content of otherwise untreated 
adrenalectomized mice (Exp. 6 and 8). I t  
is of interest that these two ACTH prepara- 
tions differed considerably in their potency 
as assayed by the adrenal ascorbic acid de- 
pletion method and, in intact mice. showed 
a proportinnal difference in ability to cause 
mobilization of fat to the liver. Thus, when 
assayed by depletion of ascorbic acid,$ prep- 
aration No. 32-D was approximately 4 times 

$ The ACTH and growth hormone preparations 
used in these experiments mere generously fur- 
nished by the Armour Laboratories through the  
cooperation of Drs. John R. Mote and Irby 
Bunding. The potencies with regard t o  ACTH 
content (by adrenal ascorbic acid depletion) and 
to growth-promoting activity are those reported 
t o  the writers by the Armour Laboratories. 
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as active as S o .  71-2(50)c. In  intact mice, 
a 5 m,a dose of ACTH 32-D caused a 78% 
irxrease in liver fat while a similar dose of 
S o .  71-2 (5O)c yielded but a minimal response 
(8% increase). In  adrenalectomized mice 
pre-treated with cortisone (Exp. 9 and 7 ) .  
liver fat increases of 79 and 47 76,  respectively, 
were obtained with these two ;1CTH prepara- 
tions. This result with preparation S o .  71- 
Z(50)c is particularly interesting in view of 
its inactivity in intact mice and is empha- 
sized here because it demonstrates the sensi- 
tizins effect of cortisone pre-treatment par- 
ticuldrlj- when used with pituitary prepara- 
tions Ion- in or completely lacking adreno- 
corticotrophic activity. These results not 
on1~-  confirm the conclusions drawn from the 
experiments with crude pituitary extract (vide 
s ~ p r u )  but also suggest that it is not the 
adrenocorticotrophic hormone, per se, which 
triggers the fat mobilization reaction. 

Experiments with growth hormone pregara- 
tions lead to similar conclusions. Sone  of 
the 3 such preparaticns tested in this labora- 
tory to date, when administered in doses u p  
to  5 mg per mouse, has produced any increasc 
in liver fa t  content even in intact mice ' (Exp. 
13 and 1 5 ) .  Likewise, the 2 of these 3 
growth hormone preparations which have been 
administered to otherwise untreated adrenal- 
ectomized mice have proven completely in- 
active in mobilizing fat to the liver. However, 
when administered to intact (Exp. 14 and 16) 
or adrenalectomized (Exp. 10 and 11) mice 

I The explanation fop the disagPeeiiieut l~ctween 
tlirsr rcsults 2nd those reported f rom several other 
1:iIlnr:itoi ies is n o t  readily apparent. It ii1:iy be 
lwinted out, ho\vwer,  tha t  the llrcpayation used 

K z t y o  and  White(8,9) ~ i l s  reported t o  be 
i~ i ip~ i r e  and a n  csplanatioii iiinp be fortlicoming 
3.j indicated in footnote $. Also, it is perliaps 
siguifirant t(J iiotc that Papit.( 12) am1 JITcil ~ ~ n d  
Ross (1.5 u.icc1 tlie saiiie preparat ion (So. 3PKR3 
of Xrinour IA:iboratories). Li e t  nl .  ( I S ) ,  011 the 

111one o f  their ow11 manufacture which w:is re-  
ported to cause an increase in liver f a t  coiitcnt in 
~iypuph!-sec.toniized as well as  i n  ir i tnct  rnty. 
15. \Veil, R., and Ross, K . ,  Ewt?r,cr.iwc,lag~, 11749, 

v43. 207. 
16. Li, P. H., simpsoii, M. E., :tiid Evms, H. Jf., 

.Z r c a l i .  Bzorkerri., 1949, 1723, 51. 

0 t h t . I '  h:>lld, I I s d  3 pI."SUnl:7I>1y p u l e  gI.OWth ]lor- 

which had been pre-treated with cortisone, 
the two growth hormone preparations tested 
in this fashion both produced marked in- 
creases in liver fat content. It should be 
emphasized that these preparations are re- 
ported$ by the manufacturer to b? 
inhomogeneous but of a potency, measured 
by growth response, equal to that of pure 
growth hormone. It is also of considerable 
significance that, when assayed by the adrenal 
ascorbic acid depletion method, these prepara- 
tions were found to contain very little, if any, 
demonstrable ,\CTH. 

The  results reported herewith, as well as 
those published by Payne( 12),  thus assunie 
considerable significance with respect to th? 
endocrine mechanism of fat mobilization. It 
has been shown in this and other laboratories 
that adrenalectomy completely abolishes th?  
fat mobilizing response to administered pitui- 
tary preparations. This, plus the fact that 
many ACTH preparations are active in intact 
animals in this respect, has led to the impres- 
sion that fat mobilization is a manifestation 
of -4CTH activity mediated by the adrenal 
cortex. Howcver, previous results(4-7) as 
well as the presently rseported experiments 
throw considerable doubt on such an hypoth- 
esis. I t  now seems quite evident that a va- 
riety of pituitary preparations (crude extracts, 
-4CTH or growth hormone) are able to cause 
mobilization of depot fat to the liver without 
the mediation or even the presence of the 
adrenal cortex provided the animal is adz- 
quately pretreated with cortisone (or perhaps 
other adrenal steroids). 

Furthermore, the results hsere reported make 
it appear quite unlikely that fat-mobilization 
is a specific property of ACTH or of growth 
hormone. The  fact that both ACTH and 
growth hormone, each substantially devoid 
of the other, are active in this respect (pro- 
vided sufficient circulating cortisone has been 
available to the animal) and the fac t ( l4)  
that the fa t  mobilizing potency of ACTH is 
not always proportional to the activity as 
measured by ascorbic acid depletion, both 
indicate that ACTH is not the causative factor. 

14. Levin, L., ftrtd Fnrlter, R. I<., unpublished 
ciatn. 
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This is substantiated by other data to be 
published elsewhere. However, it now be- 
comes evident why certain ACTH prepara- 
tions are quite active, of themselves, in caus- 
ing fat  mobilization in intact (but not in 
adrenalectomized) mice. If, as is indicated 
by the presently reported data, the two 
factors required to produce this response are 
an unidentified pituitary substance and 11- 
oxygenated steroid, then it is apparent that 
ACTH, slightly contaminated with an im- 
purity of as yet unknown identity, can furnish 
both factors. The pituitary factor is thus 
supplied directly from exogenous sources while 
adrenocortical hormone is caused to be pro- 
tduced endogenously as a result of stimulation 
of the animal’s own adrenals. An alternative 
possibility is that several pituitary hormones, 
including XCTH and growth hormone, are 
able to cause fat mobilization by a direct 
action but that ACTH, by virtue of its 
ability to cause secretion of adrenal steroids, 
is able to cause fat m~obilizati~on in the intact 
animal without the need for exogenously sup- 
plied 1 l-oxygenated . steroid. Growth hor- 
mone, on the other hand, not being able 
to elicit increased adrenal cortical secretion 
would accordingly ble inactive, even in intact 
animals, unless appropriate exogenous adreno- 
cortical horm>one is supplied. 

1. Many, but 
not all, pituitary preparations produce an 
increase in liver fat content wh’en administered 
to intact mice. This response is completely 
abolished by adrenalectomy. 

2. Keither cortisone nor any other adreno- 
cortical steroid tested to date is able, of itself, 

Suntinary and conclusions. 

to cause a substantial increase in liver fat 
level of intact or of adrenalectomized mice. 
I n  the latter, however, the usual post-adren- 
alectomy loss of liver fat is prevented. 

3. When pre-treated with adrenocortical 
hormone (cortisone), the ability of adren- 
alectomized mice to respond to pituitary hor- 
mone by mobilization of fat to the liver is 
equal to or greater than that of intact mice. 
Pituitary substances (growth hormone ; weak- 
ly potent ACTH) inatctive in either intact 
or adrenalectomized animals, became quitme 
effective in mobilizing fat to the liver if the 
animals are pre-treated with adrenocortical 
hormone. 
4. I t  is concludled that to mobilize fat from 

the depots to the liver the animal requires at  
least two factors, (1) adequate supplies of 
adrenocortical hlormone (from either endogen- 
ous or exogenous sources) plus ( 2 )  a supply, 
either from its own anterior hypophysis or 
from exogenous sources, of the “triggering” 
pituitary factor. 

5. The “triggering” action of the unidenti- 
fied pituitarv factor is not mediated via the 
adrenal .cortex since it operates in the absence 
of the adrenal gland provided adequate 
amounts of exogenlous cortisone are admin- 
is te r ed . 

6. The possible identity of the “triggering” 
pituitary factor is discussed. 

The authors are indebted t o  Xiss Tlse Bauer f o r  
her kind assistancr in p e r f o i ~ ~ i n g  the niaiip ad- 
r malec t o mi 1:s wid 11 ecr o p sie s. 
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