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not product any significant amounts of collagenasc or other 
neutral proteases in culture. Nevertheless. when activated 
with LPS. they release a factor in the medium which induces 
the chondrocytes to synthesize proteases. The chondrocytcs 
respond to this factor for 4X-72 hr. after each addition of 
MCM [lo]. The synovial cells obtained from normal or 
inflamed rabbit joints synthesize proteases in culture. after 
activation with latex particles or ~Mycohacterium ~I~~.LY+wH. 

Nevertheless. these cells do not release any activators that 
will stimulate chondrocytic protease synthesis (K. Phadke 
er 01.. unpublished data). 

The osteoarthritic condition is associated frequently with 
a low grade inHammation and influx of some mononuclear 
cells into the joint cavity. The inliltrated macrophagrs, 
although few in number. may be activated hy degradative 
products of the damaged tissue. local immune complexes, 
activators produced by the lymphocytes. etc.. and may. in 
turn. stimulate the chondrocytes to produce proteolytic 
enzymes. As mentioned earlier. the synovium plays a mtni- 
mum role in the process of cartilage destruction. The intrin- 
sic enzymes. therefore. may he primarily responsible for 
the slow, but progressive cartilage degradation. The intcr- 
ferencc with the release of the majority of the enzymes 
may he an important factor in the treatment of 
osteoarthritis. 
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Effects of deanol, choline and its metabolites on binding of [3H]quinuclidinyl 

benzilate to rat brain membranes 

(Receiwd 23 AIjril lY7Y: uccqred Y J~tl! 1979) 

Choline and its analog, dimcthylaminoethanol (dcanol), 
elicit a variety of pharmacologic effects in both humans 
and animals which can be attributed to the activation of 
cholinergic neurons in the brain [I. 21. However. neither 
compound is as active as acetylcholine (ACh) at cholinereic 
receptors in the peripheral nervous system. their potenhcs 
bemg 100t~100.000 times Icss than that of -\Ch [3-61. 
Neverthclcsa, the possibility exists that these compounds. 
or one of their mctabolites. stimulate chotinergic receptors 
in the brain. To test this hypothesis. wc have compared 
dcanol. choline and some of the metabolites of choline with 
cholinergic drugs for their ability to displace radiolabeled 
quinuclidinyl henzilate (QNB) from muscarinic receptors 
in rat brain membrane preparations. 

Male Sprague-Dawlcy rats. wcighine l2&150 g. were 
used. Binding of [‘HI-QNB to rat t&n SI (whole brain 
minus debris and nuclei) fractions was measured hy the 
method of Yamamura and Snyder 171. Dimethvlamino- 
ethanol acetamidobenzoic acid (Deaner) was obtamed from 
Riker Laboratories, Northridge, CA. All other comoounds 
were purchased from the Sigma Chemical Co.. St. Louis, 
MO. 

Choline displaced [‘HI-QNB from its muscarinic bmding 
site with an ICTO of approximately 1800 PM (Tame I). Cho- 
line was less potent than the other muscarinic receptor 
agonists by a factor that ranged from 20 for carhachol to 
4000 for oxotremorine. The I(‘?I~ value for scopolamine. a 

muscarinic antagonist. was similar to that reported hy 
Yamamura and Snyder [7]. and more than 100.000 times 
as potent as choline. 

Choline was more than three times as potent as its analog. 
dimethylaminoethanol. and was two to more than live times 
as potent as any of its metabolitcs. including phosphoryl- 
choline, betaine aldehyde. CDP-choline or glyceryl- 
phosphorylcholine. 

The finding that choline and dcanol displace [ ‘H-QNB 
from its muscarinic binding site in brain is consistent with 
results of previous studies showing that these compounds 
stimulate cholinctgic receptors at high concentrations [3- 
51. However. the tact that choline and its mctabolitcs arc 
considerably less potent than cholinomimctic drugs in dis- 
placing [‘HI-QNB from the mammalian brain muscarinic 
cholinergic receptors would indicate that the central chol- 
inergic actions of choline cannot be attributed entirely to 
direct activation of these receptors. 

In humans treated with therapeuticallv active tio\c\ of 
choline. the concentration of the compound in the cere- 
brospinal Huid is onlv 3 UM 1X1. In studies in which choline 
has ‘been administered to elicit an increase in the concen- 
tration of ACh in brain. the level of choline did not exceed 
59 Fmolesikg (65 WM. assumine that X0 per cent of the 
tissue was aqueous) [Y]. The -concentration of’ choline 
needed to displace half the [‘HI-QNB from muscarinic 
receptors is more than 25 times this amount (Tahtc t .) 
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Table I. Effects ot choline analogs and cholinergic drugs 
on [?I]-QNB binding in rat twain 

Compound 

Anticholincr~ic 
Scopotaminc 

C‘holirwr~ic 

Oxotremorinc 
Arecoline 

Pilocarpine 
Carbachol 

(‘holinr ntzalo,~v 
Choline 

Betaine aldehyde 

Glyccrylphosphorylcholine 
Dimethylami!locthanolf 

Cytidinediphosphocholine 
Phosphorylcholinc 

* Results arc pivcn as the means z S.D. \\ith the number 
of ohservationa Tn parcnthcscs. Each compound \+;I\ tc\tcd 

at two to four concentrations in triplicate for each wparatc 
1~511 determination. (‘HI-ONB (<I). act. 70.4 C’?mmole. 

NCR England Nuclear. Boston. M;\.) \{;;I\ prcwnt ;II a tinal 
concentration of 60 pM. Nonspcciftc hlndinfi \\a\ detcr- 
mined using IO0 I*M Oxotremorinc, 

t Glvcerylpho~phor~lcholine was inaoluhlc at the cow 
centrations uhcd and gave carving I( \II value\. 

j- The acct;~mi~l~~t~en/oic acid wit (Dcaner) 11 a\ used 

Bccausc of the clliclenci of the cellular uptahc p,c~c\\cs 
for choline in brain. the maicrrity 01 this chollnc I\ Ilkcl! 

to bc intracellular. and thercl~~t-e the concentration 01 cho- 
line at the cholincrgic rcccptor would IX cxpc~ctcd IO IV 

far Iowcr than the le\cl tlctcrmincd tn whole tl\wc 

Furthcrmol-c. it WCI~~ unlikely that a mctaholltc 01 cho- 
line. lornicd aftcl the compound i\ adniini~tcrcd could tw 

rcspon\ihlc toi- a direct cholliir)rnimetic‘ ;tction. ,I\ none 01 
the mctabolitcs tested was ah potent a\ choline in tli\placinp 

ONB. In addition. the amount\ 01 these mctaholitc\ found 
in the brain \vhcn [‘t I]-choti:;c i\ admint\tcl-ccl to animals 
is quite small [IO]. 

unlike11 since its central ettccts can bc hlochctl tl! Lttrol~jnc 
[l I. I?]. Another possibilitv i\ that choline acts pre-\!rl- 
apticallv to stimulate the \(nthcsis and. prc\umahl\. tllc 
release of ACh from cholincrgic ncurom 1’h1\ latter po\- 
jihilitb i\ conGtcnt with the ~~hacrvation\ that ( I J choline 

allmlnl~tratioli c‘,lu\c\ an incrcaw in the ct)nccntr;itll,n ot 
brain acetylchotinc [Y], (2) both the choline-lnducc~i 
increase in brain lcvcl\ of ,401 and the central cholinerglc 

effects [ 1 I. 131 are hlockcd hy inhibitor\ 01 acetvlcholinc 
synthesis. and (3) choline \timutatc\ ,)I vitro the rate OI 
release of A(‘h in the heart [ 141 
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Clofibrate-induced increase in carnitine and acylcarnitine content in rats 

It has been shown that clotibrate administratwn markcdl! 
increases fatty acid oxidation in rat liver [I-S]. A corre- 
sponding increase of several enzyme activities conncctcd 
to the fatty acid oxidation scqucnce is found 16. 71. Prc- 
viously. it has been briefly reported that carnitine cuntcnt 
in rat liver is increased after clolihrate administration 13. S]. 
Carnitine plays a major role in the transport of activated 
fatty acyl groups from cytosol to sites of fl oxidation in the 
mitochondria. In gcncral. the change5 in liver carnitine 
appear to correlate with the rate of fatty acid oxidation 
[Y. IO]. As a consequence. ii regulator) role lor carnitinc 
in fatty acid oxidation ha\ heen postulated [Y. I I] In this 

study the effect ofclofibrate on carnitinc and it\ clcriv,ttl\c\ 
in different tissues and total body of the rat was invchtl- 
gated. This report provides also a clarification rcgardinp 
the role of hepatic carnitinc in the hypotriplyccridacmic 

cffcct of the drug. 
Male Wistar rats weighing X(C3OOg ivcrc used in the 

experiments. The animals were allowed tree access to \tan- 
dard laboratory chow and water. The trcatmcnt consisted 
of daily subcutaneous injections of clofibratc (NO mg/kg 
body wt) for l-1 days. Control rats rcccivcd saline. Rat\ 
were killed by decapitation and blood collected in heparln 
The heart. a piece of liver and of skeletal mu\cIc (hind leg) 


