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SHORT COMMUNICATIONS 

Studies on the hypolipidemic and estrogenic activities of 
2%dibenzylcyclooctanone and its analogues 

(Rrcricrd 30 May 1975; ucwptrd 22 August 1975) 

It has been suggested that the hypolipidemic activity of 
2.8dibenzylcyclooctanone (DBCO) in rats is associated 
with its estrogenicity [l, 23. In this report, studies are de- 
scribed which corroborate the estrogenic activity of 
DBCO. In addition. in order to assess whether structural 
modification could separate the hypolipidemic and estro- 
genie properties, we have investigated the effects of a series 
of analogues of DBCO on serum lipids and on estrogenic 
activity in rats. The results of these studies are described 
m the present communication. 

The compounds were kindly supplied through the cour- 
tesy of Dr. C. Piantadosi. University of North Carolina, 
Chapel Hill. Compounds listed in Table 1 were suspended 
in 29; Tween-80 and administered at 9:00 a.m. by gavage 
to male albino Charles River CD rats (ten rats/group 
weighing 14S-160 g) at a dose of 100 pmoles/kg/day for 
7 days. In each experiment, DBCO was used as reference 
compound. On the last day of treatment, food was with- 
drawn at 8: 30 a.m. and decapitation was initiated at l2:OO 
noon. Food intake was recorded as well as the weights 

of the adrenals, seminal vesicles and ventral prostate. 
Serum cholesterol was measured by the method of Zlatkis 
rt ul. [3] as modified for the Auto-analyzer. Serum phos- 
pholipid [4] and triglyceride [5] levels were also deter- 
mined. 

The estrogenicity of orally administered DBCO was 
assessed in females by means of three tests: the Allen Doisy 
test in rats [6,7], the uterotrophic assay in mice [7], and 
gonadotrophin suppression in parabiotic rats [8]. 
Although the exact ED~,, was not determined in the Allen 
Doisy test, it was found that, after 3 days, 60 per cent 
of the rats exhibited cornification of the vaginal smear at 
2 mg/kg/day. and 100 per cent showed an estrus smear 
at 3 mg/kg/day. DBCO was tested at six dose levels in 
the uterotrophic assay and, at a dose of 850 fig/kg/day, 
caused a 3-fold increase in uterine weight as compared 
to controls. In addition, 20 mg/kg/day of DBCO for 10 
days produced a 100 per cent suppression of gonadotro- 
phins in parabiotic rats; in the same test. the uterine weight 
of the castrated partner was significantly increased. This 

Table 1. Derivatives of DBCO 
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Compound 
No. Type R, R, R, 

DBCO A GH, C,H, H 

I A (35 
2 A Cd, 
3 A 4’-F&H4 
4 A 4’-HO&H, 
5 A 4’-CH,COOC,H, 
6 A 4’-Cl&H, 
7 A (cis) CsHs 
8 A (tram) GH, 
9 A 2’-CH3ChH, 

10 A GH, ,* 
11 A C,oH,+ 
12 B 4’-ClC,H4 
13 B GH, 
14 B 4’-CIC,H, 
15 C (cis, rrans) C,H, 
16 c (n-ans, rrans) CeH, 
17 c 4’-NOzChH, 
18 D C,HS 
19 D 4’-Cl&H4 
20 D ChHs 

4’-ClC,H, 
4’-NHzC,H,.HCI 
4’-F&H, 
4’-HOC,H, 
4’-CH,COOC,H, 
4’-Cl&H, 

C,H, 
C,H, 
2’-CH,ChH4 

C,H, L* 
C,,H,+ 

GH, 
C,H, 
4’CIC,H, 

C,H, 
GH, 
4’-N02C,H4 
0 
H,OH 

HZ 
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H 
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H 
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CH,O 
CH,O 
CH,O 
H 
H 
H 
H 
CH30 
CH,O 

Y-CIC,H,CH(OCH,) 

C,H,CHz 

* ChHl I = cyclohexyl. 
t C, OH, = I-naphthyl. 
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Per cent change from conlrol* 

Compound 
No. 

Dose 
(mg. kgday) Cholesterol 

%I-urn liplds 

Phospholiplds Triglyccridcs 

Tlasuc *tight 

Seminal 
Adrenal\ \eslclc? 

DBCOt 31 ~ 79:: -53: ~ 30:: + 105: ~ 54: 

I 34 -53: ~ 23. NS 
, 
; 36 34 _ _71$ 

.r 35 50:; 
- 

40:: 
~ 

2x: -15: NS 30, + + 76: IS __(jl$ . 

4 34 NS h.;s NS + 17 NS 

5 42 NS NS NS NS NS 
6 40 NS NS NS NS NS 
7 33 NS NS NS NS + 23 
x 33 _ 5X$ ~ 21-I. 

_ 76; 
r 5rc: t32: ~ 27: 

9 33 -51: iXs +4l$ - 45\ 
IO 33 -- 38: - I .3 NS US ~ jj 
II 40 NS tis NS NS -~ 2 I 
I2 34 NS NS NS NS NS 
13 33 NS NS hS luS NS 
14 40 NS NS hS hS NS 

I5 30 -17 -I? -. 25 + 73 NS 
16 30 --22$ ~ I4 NS NS ~~ 25 

17 39 NS NS NS NS ILS 
I8 7, 

;; 
+17 NS NS NS KS 

I9 hS NS NS IXS NS 
20 2’) NS - IO NS ~~ 14 US 

* Strum lipids were calcul;~tcri a mg dl and IIS\LIC WCILIII~ ;I, mg l00g (11 hods WCI@I. 
t Avcrapr of seven experiments 
: P < 0.00 I. 
4 P < 0.01. 
11 P < 0.05. 

‘ Data mconclusive. 

tindlng lndlcates that the gonadotrophin suppression was 
due to the estrogemc activity of the compound 191. Thus. 
although the compound is a very weak estrogen. estrogenic 
activity was found at doses which were hypolipidemic [?I. 

The effects of the structural analogues of DBCO on 
serum lipids and on the weights of adrenals and seminal 
vesicles are summarized In Table 7. The changes observed 
in the uclphts of the ventral prostate were similar to those 
obtained with the seminal vesicles and arc not included 
111 the table. The data are expressed as percentage change 
from untreated animals used as control; only values which 
wcrc significantly different from controls are presented. 
DBCO was the most potent hypolipidemic and estrogenic 
compound in the series. Only compounds contammg the 
dihenzylcyclooctanone system were active. Some hypolipi- 
demic activity was retained when the aromatic nucleus was 
substituted by a cyclohexane ring. c.p. as in compound 
IO. Cholesterol-lowering activity was observed with the 
p-chloro (compound I), p-amino (compound 2). p-lluoro 
(compound 3) and o-methyl (compound 9) derivatives. as 
well as with the x-methoxy analogue (compound X) of 
DBCO. No activity was detected In compounds containing 
a henrylidene group or when the ketone group was 
reduced. Triglyceride-lowering activlt) was found only 
with compounds 2 and 15. 

produced inconclusl\e changes 111 hcmmal vesicle weight 
was tcstcd for estrogenlc acll\lty in female rats by the Allen 
Doisy test. Ar a dose of 30 mg#‘hg’daq for 3 days. the 
compound caubcd vaginal cornlficatlon rn all animals. 

It was concluded that. 111 this se% of structural am- 
loges of DBCO. the h~pocholesrerolcmic activity was cor- 
related with estropenlclty. 

1~~,1or~lr,rll/errrc,,rr The author? thank Miss Jane Wyllc lor 
her technIcal assistance. 

I C. Piantadosi. I. H Hall. J. L Ir\lnc and G. L. C:t;I- 
son. J. ~nrrl. C‘hem. 16, 770 (19731. 

2. M. N. Cayen. J. Dubuc and D. Dbornik. Bi~&o~ 
PhtrVllU. 25, 1537 (I 976). 

3. A. Zlatkls. B. Zak and A. J. Bujle. J. LA. c.1,~ Alurl. 
41. 486 (1953). 

All compounds showing hypocholectrrolemic acttvity, 
rxccp~ the weakly active compound 15, also decreased the 
wclghtb of the seminal LCGCIC~ and \cntral p!-estate. and 
Incrcascd adrenal weght. Such changes 111 the weights 01 
these organs are known to occur in male rats treated with 
estrogenic compounds. Compound 3. which in male rats 

7. C. Revcsr and Y. Lefehvrc. J fnetl. (.l~cr~. 18. 21 7 (197.51. 
X. C. Revesz and C. I. Chappcl. .I R~~prod. Fcrr. 12, 473 

(19661. 
*Prcscnt address: Department of Endocrinology and 9. W. W. Byrne5 and R. K. Meye!-. E~r/ocri~o/rq~ 48, 133 

Immunochemistry. ( 195 I ). 


