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ditional series of control tests were carried 
oat: 1)  3 mice at  the height of reaction to 
the induced encephalomyelitis were killed and 
suspensions of the brain and cord of each, in 
dilution of 1B1, were injected intracerebrally 
into 10 mice. None of the 30 W-Swiss mice 
exhibited neurological signs. 2 )  The material 
used for inoculation was tested. for the pres- 
ence of an infective element transmissible to 
mice: none was found. I t  would thus appear 
that the induced encephalomyelitis is not 

caused by a transmissible agent present in the 
’inocula or in the stock mice. 

To conclude, disseminated encephalomyeli- 
tis was readily induced in W-Swiss mice by 
means of intramuscular injections of brain 
tissue combined with liquid petrolatum and 
killed tubercle bacilli-the latter being the 
constitutents of a modified ‘Ladju~ant” tech- 
nic of  Freund and McDermott.3 

SFreund, J., and MeDermott, K.; PROC. SOC. 
EXP. BIOL. AND MED., 1942, 40, 548. 
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In a previous notel data were presented 
demonstrating that the rate of mutation is 
increased in spermatozoa when the latter are 
exposed to methyl bis (P-chloroethyl) amine 
hydrochloride introduced into females of 
Drosophita melanogaster by vaginal douche. 
In  addition, there seemed to be an increase 
in the number of mutations occurring in the 
egg chromosomes of females that were treated 
with the N mustard in this manner. It is 
the purpose of this paper to offer additional 
data which confirms these observations and 
to present data on the mutagenic activity of 
copper sulfate, formaldehyde, 2,4-dinitro- 
phenol, hydrazine hydrate and trypsin, em- 
ploying this ‘technic. These results will be 
discussed together with those of other workers 
testing these chemicals in Drosophila. 

Afaterial and method. The Oregon-R 
wild type and the Muller-5 (sc” B In-S w’ sc8) 
stocks of Drosophila melanogaster were used 
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in these experiments. Virgin females from 
either one of these stocks were aged for 2 to 
5 days, injected with a chemical substance, 
and then individually placed in vials with 
several males fTom the other stock. The 
males had been isolated soon after hatching. 
Injections were made as described previously,l 
but in the later experiments a set-up of ring- 
stand clamps, arranged to steady the hands 
during injection, was substituted for the micro- 
manipulator. Females were observed for cop- 
ulation for 2 hours after the injection. Only 
a single mating was permitted, after which 
the males were killed and the females placed 
individually in “creamers” or vials contain- 
ing cu1,ture medium. Transfers to fresh cream- 
ers or vials were made every 2 to 3 days until 
no further offspring were produced. As in 
the earlier experiments, all the first generation 
females except those lost through accident 
were tested for lethal mutations involving the 
X chromosome from the Ore-R stock. Except 
for a period in the N mustard experiments re- 
ported here, in which the food was not en- 
riched with brewer’s yeast, all the first gen- 
eration females were also tested for lethals 
involving the X chromosome from the Rluller- 
5 stock. The plan of the crosses made for 
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the detection and confirmation of lethals in- 
voiving either of the X chromosomes of F, 
females is presented in Fig. I where it i \  
assumed for clarity that both X chromosomes 
have different lethal mutdtionb ( l 1  and 1 2 ) .  
Lethal mutations oriqinatinz in the sperm S 
chromosome (1,) can be detected in the E': 
and retested i n  the F :  gener;ition. Lethal. 
originatinp in the egg S chromomne ( I ,  ) 
also can be detected in the F2 but require an 
FA generation for confirmation 

In the S mustard experiments females fail- 
ing to copulate within the 2 hour period after 
injection were isolated individually with one 
male for an unlimited period of time. The 
rest of the procedure was the same for these 
females as for those that had copulated, within 
the time allotted, with one exception. Instead 
,of using all the first generation females, only 
random samples from the first vial and from 
the transfer vials yielding the last female 
progeny were taken for test> oi lethals. 

F2 cultures containing potential lethals were 
counted every 2 to 3 days fur  a month after 
the cross was made or until no further off- 
spring emerged. If few or no males appeared 
of either the Ore-R or Muller-5 type the ap- 

propriate S chromosome was retested' in a 
subsequent generation. Retests for mutations 
were performed under the same experimental 
conditions used for obtaining the Fz genera- 
tion. =\ lethal mutation was considered con- 
timed if the total retest population contained 
1 f,: or less of males with the tested X chromo- 
wine. and a semilethal confirmed if 1-10% 
of the individuals in the retest generation were 
males with the X chromosome tested. 

Saline. prepared according to Buck and 
.\IellandJ2 was the solvent for all the chemical 
\ul)stances except formaldehyde, which was 
prepared with distilled water, and hydrazine 
hydrate which was used undiluted. The sdu- 
tions were made just prior to use. Cultures 
w r e  kept at  room temperature. 

Rcszdts. The fate of 414 females treated 
with chemicals by vaginal douche is presented 
i n  Table 1. Of these, 294 females (71%) 
cc:pulated within 2 hours after injection. How- 
ever. this figure is composed of only 20 of the 
60 Ore-R females treated (30%) as com- 
pared with 274 of the 348 Muller-5 females 
( 79(;{ ) .  T n  a total of 359 copulations ob- 
served with Jiuller-5 females in these and 
siniilar experiments, 47 (1376) occurred 
while the females were anesthetized; among 
the 20 copulations observed with Ore-R 
iemales none occurred while the females were 
still under the effects of ether. Copulation 
with etherized Females occurred in a variety 
of experiments involving the injection of 7 dif- 
ferent chemical substances and resulted in 
apparently normal deliveries of sperm. The 
concentration of the chemical substance in- 
jected seems to affect the number of females 
that oviposit and, of these, the number that 
produce adult offspring. When the highest 
concentrations of copper sulfate and formalde- 
hyde were used only 10 of 54 females that 
copulated (19%) dieposited eggs. When in- 
termediate concentrations of these chemicals 
were injected 20 of 34 females oviposited 

bO% ). a11d with the lowest doses 28 of 42 
( h 7 % ) .  Kith the highest concentrations of 
cupper sulfate and formaldehyde none of the 
10 ovipositing females produced adult pro- 

2 Buck, J. B., and Mclland, A. &I., J .  Hered., 
1942, 33, 173. 
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TABLE 1. 
>'at? of p p Trrateti v i th  Chemicals by Taginn1 Dnurlie. 

KO. $! $! 

I I f -5  28 9 -- 9 3 13  
1 hl 5 19 14 1 1 2  

Co11prr snlfatc saturated 
7 sol. and 5yo 9/47 M-5 46 36 11 (1 larvae) 
3 1 
a 9 " 

1.0 M-5 15 12 
0.2 31 5 3 4  38 

7 2.4-Dinitrophenol saturated 5/47 11-5 78 -5 3 I 32 
snl. 7/47 Ore-R 16 8 1 ti 

H j  d r a i n e  liydratr R .i 7/47 M-5 25 23  1 16 

TI y'sin conl'. sol. 7/47 31-3 13 13 0 9 
~ ~ ~ ~ _ _ _ _ _ _ _ _ _  ~~ ~ 

TABLE 11. 
SurnmarF of Tests for Mutagenic Action of Several C%emic:il Substances.' 

X chromnsome lethalst 

Cone., 
Chrmicnl 76 

S mustard 4 
Formaldehyde i a a 5  
Copper sulfate 0.2 and 1.0 
2,4-Dinitrophenol saturated 

sol. 
Hydrnxine hydrate 85 
Trypiin conc. sol. 

_ _ _ _ ~ _  ~ 

- ~ _ _ _ _ _ _ _ _ ~ ~ ~  
* Onlv includrs testa from p 
i All lethals were confirmcd. 

Mullcr-S p 4 injected Oregon-R p 9 injrrted 
#- 3 I-- v 
N o .  (Ore-R) No. (M-5) No. (M-5) No. (Orc-R) 

lethals/ lethalu/ lethals/ lethals/ Total lethals/ 
No.  sperm No. sperm N o .  sperm S o .  eggs total  gametes 

tested testcd tested tevtrd trsted 

16/1043 6/710 i /373 3/373 32,/2499 
1/549 0/547 1,/1@96 
0/183 1/150 1/333 
l / i 5 1  2/739 0/562 1/562 4/!?614 

1/633 2/593 3,4216 
2/5@6 2/506 4/1o12 

~~ 

9 copulating nithin 2 hr after injection. 

geny: however, when lower concentrations of 
these chemicals were used 35 of the 48 females 
that oviposited (73%) produced adult off- 
spring. 

The results of the tests for X chromosome 
lethals, in the daughters of females that copu- 
lated within 2 hours after injection with dif- 
ferent chemical substances, are summarized 
in Table 11. Only 13 lethals were observed 
in the 6271 sperm or egg X chromosomes test- 
ed in the formaldehyde, copper sulfate, 2,4-di- 
nitrophenol, hydrazinle hydrate and tryp,' Gin ex- 
periments. However, the N mustard treat- 

ments produced 32 lethals in 2499 sperm or 
egg X chromosomes tested, of which 23 leth- 
als from 11 origins occurred in 1416 sperm 
chromosomes tested and 9 lethals from 8 
origins occurred in 1083 egg chromosomes 
tested. 

In  the N mustard experiments females fail- 
ing to copulate within the time allotted were 
not discarded. Instead, these females were 
utilized to obtain offspring that were the issue 
of the single pair inatings taking place some- 
time later than 2 hours after injection. The re- 
sults of egg and, sperm S chromosome lethal 
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tests with such female progeny are premitcd 
in Table 111. Twenty-one lethals were obtained 
in a total of 2989 egg and sperm S chromo- 
somes tested. However, only 7 of these lethal> 
(from 6 origins) occurred i n  the 1335 sperm 
tested. whereas 14 lethals ( i r o m  13 orizin-) 
arose in the 1434 eggs tested. 

Table I V  ihows the dktribution i n  the ~ ~ j r i -  
ous traii-fer i h l q  of lcthd Imring FI ivl11dr. 
in relation to the total numliei of femcile3 
te>tetl 
The data conic from 1xirent.s copulating be- 
fore as well as after the 2 hour period io111)n - 
ing injection with 470 N mustard. ?'he 30 
sperm lethals in the 2951 sperm chromo- 
somes tested seem to be distributed at  ran- 
dom in the transfer vials. This is not the 
case for the 23 egg lethals in the 2735 ect' 
chromosomes tested. The frequency of ezg 
lethals in F, females oviposited during the first 
two daq s ( 18/649) is si<gnificantly layer  
(P  < .C1) than the frequency of egg lethals in 
females coinin2 from egqs deposited nfter thnt 
time (5 1S88).  

Beside.; the lethals. 2 visible mutni : t -  
(rough and white eyes) and 2 semi-leth,il- 
occurred in the 4% N mustard experiment.. 
These mutunts occurred in the sperm S C ~ I - ( I -  

mosomes of progeny from 3 fenialm which had 

Transfer. weie iixirle every 2 d,i! 

. 

copulated within the two hours allotted. I n  
addition, each of these parents had produced 
>perm lethals. 

Discussion. The data in Table I offer 
several points of interest concerning the use 
and effects of vaginal douches in relation to 
>tidies of chemical mutagens in Drosophila. 
Jluch stronger concentrations of chemical 
.ubstances may be used in vaginal douche 
treatments than in most other technics de- 
-igned to treat gametes with chemicals for 
the purpose of inducing mutations. This 
wems to be due to the fact that only a por- 
tion of the individual is treated with the 
chemical substance in this procedure. Low 
conrentrations of mutagens may be effective 
tiecause of the direct contact of the chemical 
nith the sperm.' However, very strong con- 
centrations of chemical substances can pro- 
duce definite harmful effects on the females 
treated. Failure of injected females to ovi- 
posit is due in part to the fact that many 
female- are weakened hy the chemical and' 
die in the first few days after the treatment. 
I'his is reflected in the decrease in the per- 
w i t  of feiiiales which oviposit after copulation 
ds the concentrations of copper sulfate and 
formaldehyde are increased. The evidence 
that the percent of ovipositing females pro- 
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ducing adult progeny is lower with the high- 
est concentrations of copper sulfate and for- 
maldehyde than with more moderate concen- 
trations has several possible interpre,tations. 
High concentrations of these chemicals may 
cause many gametes to became non-function- 
a1 and/or may produce genetic or physiologic- 
al changes subsequent to fertilization that re- 
sult in death before maturity. Such effects 
should also result in a decrease in the num- 
ber of adult offspring produced when the con- 
centration of the chemical substance injected 
is increased. The vaginal douche experiments 
that employed 0.2% and 10.0% N mustardl 
were performed under comparable experi- 
mental conditions and furnish information an 
this point. Unfortunately, data from the ex- 
periments with 4% K mustard are not suita- 
ble for comparison since the food used had 
been enriched with brewer's yeast. The 
average number of males and females in the 
F1 progeny per fecund female was 74 in the 
0.2% treatments (from 24 parents) but was 
only 29 (from 9 parents) in the 10.0% treat- 
ments. 

In the formaldehyde, copper sulfate, 2,4- 
dinitrophenol. hydrazine hydrate and trypsin 
experiments (Table 11) there were no lethals 
in 562 Muller-5 sperm X chromosomes tested 
and 7 lethals in 2535 Nluller-5 egg X chro- 
mosomes tested. In the same experiments 
there were 5 lethals in 2612 O r e R  sperm X 
chromosomes tested and one lethal in 562 
Ore-R egg X chromosomes tested. This sug- 
gests that the spontaneous lethal mutation rate 
in the Muller-5 X chromosome is much the 
same as in the Ore-R.3-5 Under comparable 
experimental conditions we may also note the 
mutational response of these two chromosomes 
when exposed to the action of a mutagenic 
agent (Table 11). In  treatments with 474 
S mustard 16 lethab occurred in 1043 Ore-R 
sperm tested and 7 in 373 Muller-5 sperm 
tested'; 3 lethals occurred in 373 Ore-R eggs 
tested and 6 in 710 Muller-5 eggs tested. 
These data suggest that both the Oregon-R 

8 &niercc, N., Carnegir I m t .  TVaaL. YeaTb., 

4- , Xaf?cre. 1947, 159, 604. 
r, ~ , Genetics. 1948. -33, 337. 

- ..-. . .. 

1946, 4.5, 1.56. 

and the MulIer-5 X chromosomes mutate with 
similar frequencies when exposed1 to N mus- 
tard. Accordingly, no distinction will be made 
between Ore-R and Muller-5 X chromosomes 
in the discussion which follows. 

Vaginal douches with India ink suspensions 
showed that particles of the ink remained in 
the vagina of some virgins when these were 
dissected, 12 hours after injecti0n.l I t  seemed 
desirable, nevertheless, to test the egg and 
sperm lethal mutation rate in females copu- 
lating later than 2 hours after vaginal douche 
with 4% h: mustard solution. In  these experi- 
ments (Table I I I ) ,  there were 7 lethals in 
1535 sperm chromosomes tested while in a 
similar number of egg chromosomes tested, 
1454, there were 14 lethals. While the egg mu- 
tation rate in these experiments (1411454) and 
the mutation rate in eggs from females copu- 
lating within 2 hours after injection (9/1083, 
Table 11) seem to he comparable, the sperm 
mutation rate (7i153.5) is considerably lower 
than the one in sperm deposited soon after 
injection (23,/1416, Table 11). This effect may 
be attributed to the removal of the mutagenic 
agent from the vagina sometime after the 
two hours allotted for copulation. The remov- 
al of the mutagenic agent may have been the 
result of any one or more of the following: 
diffusion through the body, expulsion from 
the vagina, chemical decay of the agent, and 
chemical combination with the lbodly sub- 
stances. 

I n  the 4% S mustard treatments the lethal 
mutation rate in egg X chromosomes (231 
2537, Tables I1 and 111) appears to be lower 
than the rate in sperm X chromosomes from 
females copulating soon after injection (23/ 
1416, Table 11). An examination of the distri- 
bution of the egg and sperm lethals from the 
4% p\' mustard experiments in relation to the 
time of hatching of the F1 females may lead to 
a better understabding of the basis for the 
apparent difference in muttability of egg and 
sperm S chromosomes (Table IV) .  The 
distribution of sperm lethals in the various 
transfer vials seem to be a t  random. Accep- 
ting the hypothesis that the mutagenic agent 
disappears from the vagina won after injec- 
tion, this distribution is consistent with the 



evidence that the genes in mature sperm are 
not The preponderant occur- 
rence of egg lethals in the individuals oviposi- 
ted during the first 2 days may have several 
explanations. Since, in all the experiments 
with S mustard there were no F1  female^ with 
lethals on both X chromosoiiies, and in view 
of the data indicating that egg chromobonies 
mutate when sperm chromosomes do not 
(Tahle 111): it  is suggested that the produc- 
tion of egg niutations is independent of the 
treatment of sperm and that eggs are treated 
with the mutagenic agent directly. However. 
the means n-hereby eggs are exposed to the 
mutazenic agent still remains obscure and the 
apparent dilference in the mutability of eggs 
and sperm may be the result of differences in 
the concentration of mutagen to  which each 
is exposed or to a difference in the mutability 
of mature and immature ova 

We shall consider briefly the results of 
lethal tests from the S mustard. copper sul- 
fate, formaldehyde. and 2.4-dinitrophenol 
experiments (Table JI) with reference t(J the 
studies of other N-orkers employing these and 
related chemicals in Drosophila. The pioneer 
work of Xuerbach and Kobson' lo clearly 
demonstrated that mustard gas and certain 
N and S mustards are chemical niutaqens. 
Using the vapor and spray technics to treat 
mature sperm, they obtained up to 247; 
lethals with mustard gas and up to 1372 with 
S mustard. Demerec':.' found the S mustard. 
methyl bis (P-chloroethyl) aniine hydrochlor- 
ide, to be mutagenic in treatments of sperma- 
tocytes and mature sperm using the aerosol 
technic. The author, in this and a previous 
paper,l has presented evidence that mutations 
in eggs and, mature sperm are produced when 
this N mustard is used in vaginal douches. 
Such factors as the solvent for, and the con- 
centration of, the cheniical substance used 

BMuller, €I. J.. niiil Srttlr\. F.. %. f. i t t ( 7 .  . lbs/.-u. 
Perer., 1927, 45, 2i.i. 
7 Dobzltansky, Th.. ( , f i d c ! l ( s ,  19311, 15. 247. 

__ _. __ -. - - .. - ._ - 

8 Auerbach, c., and RIJ~JJSOU, J. 11.. 3 f J ( U / . P .  1!)4li, 
137, 302. 

62, 271. 
B-- , Yroc. Boy. SOC. Er71n., Sw.  13. 1947, 

10 ___ , Proc. Koy. So?. Edfn . ,  8cc. B. 1947, 

.hould be taken into consideration in evaluat- 
ing different technics for the chemical induc- 
ticin oi mutations. 

~Iagrizhikovakaja,' by bathing whde  eggs, 
I,aw.12 by injecting larvae and bathing de- 
chorionared eggs, and Zame.hof,13 by feeding 
hrvae. all obtained data indicating that cop- 
per sulfate is mutagenic. However. Demerec,5 
using aerosols to treat mature sperm and 
spermatocptes. and the author, using vaginal 
douches to treat eggs and mature sperm, 
obtained negative results with this chemical. 
liapoport' and Kaplan15 found positive mu- 
lagenic effects after feeding early develop- 
inental stages with formaldehyde but the  
author, using vaginal douches, obtained nega- 
tive results. ThorntonlB has shown that 2.4- 
tlinitrophenol decreases the growth rate and 
d ~ l a ~ s  the moulting and pupation of Droso- 
philu larvae. This drug is known to speed up 
the intracellular oxidative metabolism. prin- 
cipally of fat, in rats17 and to inhibit phos- 
])hate uptake in staphylococci and yeast.ls 
\s.uming the effects of this chemical are 
similar in Drosophila it seemed desirable to 
tcst whether this chemical could influence 
thr mutation rate via some metabolic effect. 
Vaginal douches with solutions of this chemi- 
cal have not produced a detectable increase in 
the lethal mutation rate of sperm or egg X 
c 11 rom osomes . 

.llthough negative results, in general, may 
be due to a variety of factors, it may be of 
interest to suggest some reasons for the fail- 
ure of the aerosol and vaginal douche twhnics 
to produce mutations after treatments with 
copper sulfate and formaldehyde. If these 

I I JIagrzliikovxkajn,, K. W., B i d .  ZIL., 1938. 7, 

13 TAW, I,. W., Proc. N u t .  Acarl. Sci., 1938, 24, 

1 : Zmicnhuf, S.. 6. Genet.. 1945, 17, 69. 

_ _  .___ 

( i 3 5 .  

546. 

1 1  I~:~] i~ ip i i r t .  1. h., 
I .l;.q..V., 1947, W, 537. 

( h k h d y ) ,  C.R. dcrrd. Sci. 

liaplm, \V. D., Science, 194s. 108, 43. 
11. 'l'homton, D., Growth, l94i, 11, 51. 
1: tiall, V. E., Field, J., Sahgun, M., Cutting, 

It'. ('., and Tainter, M. L., Am. J. Physiol., 1933, 

Hotchkiss, R. D., Adwa,nres in Bnaymology,  
1944. 4. 153. Interscience Pub.. Inc.. New Pork. 

106, 432. 
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chemicals do reach and affect eggs, spermato- 
cytes and mature sperm, and some support for 
this has been presented, the negative results 
obtained with these kchnics may be due to 
the relatively short duration of the treatments 
or to differences in the mutability of the germ 
plasm at various stages of its differentiation. 

Summary. Vaginal douches of 4% methyl 
bis (P-chloroechyl) amine hydrochloride pro- 
duced 53 lethals in 5488 egg and sperm X 
chromosomes tested while only 13 lethals were 
observed in the 6271 sperm or egg X chromo- 
somes tested after treatments with formalde- 
hyde. copper sulfate, 2,4-dinitrophenol, hydra- 
zine hydrate and trypsin. The practicality 
of the vaginal douche technic for the induction 
of mutations with r\; mustard in both sperm 
and eggs, suggested from previous experiments, 
is confirmed in that 30 lethals occurred in the 
2951 sperm tested and 23 in the 2537 eggs 
tested. The number of sperm X chromosome 
lethals seems to be considerably higher in F1 
females resulting from single copulations with- 
in a two hour period from the time of injection 

( 2 3  lethals in 1416 tests) than it is in females 
from copulations af,ter this interval ( 7  lethals 
in 1535 tests) ; the mutation rate for the egg 
S chromosome under these conditions remains 
apparently unaffected ( 9 /  1083 and 1411454, 
respectively). Whereas the 30 sperm lethals 
seem to be distributed at random among the 
F1 females oviposited at various times, the fre- 
quency of egg lethals in individuals oviposi- 
ted during the first two days (181649) is 
statisticallq- larger than the frequency of le- 
thals in F1 females coming from eggs deposi- 
ted afzter that time (5/1888). 

The use and effects of vaginal douche treat- 
ments are discussed and results of the experi- 
ments evaluated in the light of studies of 
other workers testing these chemicals in Dro- 
sophila. 

I wiYh t ( J  express niy sinrere appreciation to 
Dr. Walter J. Burdette for  inany hclpful sug- 
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Effect of Alloxan Diabetes on Fertility and Gestation in the Rat.* 

Jo ANNE SINDEN AND BERNARD B. LONGWELL. 
From the Department of Biochemistry, Z‘niuersity of Colorado, Brhool of Y e d i r i n e ,  Denwr. 

The discovery of the diabetogenic proper- 
ties of alloxanl gave to the study of metabol- 
ism a tool by means of which many vexing 
problems may be investigated. One of these 
is the effect of diabetes on reproduction, a 
problem whose impontance has been empha- 
sized by White and Hunmt2 in extensive investi- 

* From the thesis presented t o  thc Graduatc 
School of the University of Colorado by .To Anne 
Sinden in partial fulfillment of the requircments 
for the 36.S. degree. 

lDunn, J. S., and  McLetchie, N. G. B., Lancet, 
1943, 2, 384. 

ZWhite, P., and IIunt, H., J .  Clin. Endocrinol- 
ogy, 1943, 5, 800. 

gations on human diabetics. Reproduction in 
animals made djabetic with alloxan has been 
studied by Milkr,3 Friedgood and Miller: 
Davis, Fugo and Lawrences and Hu1,tquist.B 
Reported below are some observations on the 
rat made diabetic with alloxan in which the 
problem of fer,tiIity, gestation and the via- 

3 Miller, H. C., Endocrinology, 1947, 40, 251. 
4 Friedgood, C. E., and Miller, A. A., PROC. SOC. 

jDavis, M. E., Fugo, pu’. W., and Lawrence, 
K. G., PROC. Sw, EXP. BIOL. AND MED., 1947, 66, 
638. 

6 Hultquist, G., de ta  Path. e t  Xicrobiol. Scand., 
1948, S, 131. 
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EXP.  BIOL. AND MED., 1945, 59, 61. 




