
Vol. 62, No. 3,1975 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

ST IYULAT ION OF HEPAT IC 3-HYDROPY-3.NETHYLCLUTARYL CoA 

REDUCTASE ON ADMXNSSTRATION OF ATP 

G.Sobba Rae, Rajan George and T.Ramesarma 

Department of Biocbemietry 
Iadien Iartitute of Science 
Baagalore 560012, India 

Received December 11,19?4 

Sruaryt The deprerrred activity of hepatic 3-hydroxy-3- 
methylglutaryl CoA reductase in rtarred or chole8terol fed rats 
wan rtirulated on intraperitoneally administering saall 
quantities of ATP, 

Biogenesie of hepatic cholesterol am tested by the 

incorporation of k-“’ Clacetate is depressed under conditions 

of tatarration (1,2) and cholesterol feeding (2,3) and exhibits 

circadian variation with peak activity at midnight (4,s). The 

regulation of cholerterol biogenerie occura at a pre-meralonate 

rite aad the changes under the above conditions were BhOWB to 

be due to alterations in the rate-limiting microaomal enzyme 

3-hydroxy-3-methlglotaryl CoA (HUG CoA) reductare (6,8). 

It was reported earlier from thir leboratory (9) that ATP, 

adainf8tered iBtreperitoaeally to starved rats, we8 able to 

stimulate incorporation of b-“g acetate but not [2-l*C] 

mewalonate into hepatio sterolta ougge8ting 8 regulatory role 

for ATP at a pro-meralonate site. In the present communication, 

it is 6hOWB that 8dmiBiatratiOB of ATP stimulated AMG CoA 

reducteee, the regulatory enzyme, in both starred and 

cholesterol-fed rats - the first report ,of a Imall, naturally 

occurring netabolite stimulating the activity of this enzyme. 

Groups (at leaat 6 each) of albino rate were starred 

for 2 days or fed cholesterol at O.l$ (wt/wt) in the diet for 

5 deye whereby the concerned biogenetic and eneyme actititiee 

are known to be depressed. Erogenous ATP, 10 mg)rat, Sigma 

Grade II, diaodiar salt, a6 a neutral solution in saliso 
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Table 1. Effect of administration of ATP on the activity of 
HMG CoA reductare and cholesterol biogenesis 

Treatment 

Saline ATP P value 

SllG CoA redoctare nnoler/hr/ng protein 

Starred 0.20 fr. 0.04 0.65 2 0.03 < 0.01 

Choleoterol fed 0.31 f 0.03 0.77 2 0.13 (0.02 
--------------------------------------- ------------------------ 

@-“‘a acetate +Ster018 cpm/g liver 

Starred 1120 i 320 5200 & 1200 (0.02 

Cholesterol fed 1260 f 120 4450 & 490 <O.Ol 

Gronpr of rate mere starred for 48 hr or fed cholesterol 

at 1s (wt/wt) level in the diet for 5 days. ATP (18 )cnoler/rat) 

war adminlrtered as a neutral solution in raline 2 hr before 

killing. As8ay of HUG CoA reduotaas: 300 Mole6 of [3- “ci 

HYG Co15 (specific radioactivity 360 cpm/nmole) rae incubated 
with 2 nmoles of NADP+, 20 llppOle8 of glUCose-6-phO8phate, I 

unit of glUCO8e-6-phO8phate dehydrogenaee and PriCrO8Omal 

fraction containing 4-6 mg of protein in a final volume of 1 ml. 

Netalonic acid was separated (3) and the radioactivity 
lnaorporated into it estimated. Incorporation of b- “Cl acetate 

Into sterolst [l-” dacetate (lOpCi/rat) (specific radioactivity 

49 eCi/nmole) ra8 adminirtered intraperitOiWally to each rat 

30 min. before killing. The radioactivity incorporated into 

hepatlc rterols was estimated. Values are mean f S.B.lf. from 
at leaut 6 animal8. 

(0.2 ml ) war administered to one ret of animal8 in the StarTed 

aad choleeterol-fed groupr. The controls were given 0.2 ml 

saline. The animals were killed after 2 hr by cervical 

di8lOCatiOn and the liver8 proceased. Two measurement8 were 

carried out in separate sets of animals; the microsores were 

prepared and HUG CoA reductaae activity raa assayed a6 

described by Shapiro and Rodwell (8); the incorporation of 
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[l-” Clacetate into hepatic sterols In riro wa8 measured a@ -- 
dercribed by Subba Rao and Ramasarma (5). 

The result6 in Table I shor that treatment rith small 

amounts (10 mg/rat) of ATP shored eigniflcant Increase both 

in enzyme activity and biogenetic activity from [I-l’C]acetate. 

This effect ir fOPBd in the tuo ClaSaiCal cases of Starvation 

and cholesterol feeding, wherein the depression of enzyme and 

biogenetic activities to 10120% of initial levels occurs. 

The effect obeerred with ATP meet eatiafactorfly tIxplaiBS 

the well-knoua need for any caloric source to maintain 

cholesterol biogenesis (7). It appears that the effect of 
mall concentrations of ATP ie not merely a8 a supply of 

energy source (9) and ie probably an effect on the activity 

or the amount of the enzyme. Addition of ATP in vitro in the -- 
assay medium of the enzyme had no effect. 

Preliminary studies ehored that the stimulatory effect 

uac) obtained on administration of ADP, AMP, cyclic AMP and 

alro adenOBiBe but not by adeBine, guanoelne or CTP. 

Administration of ATP or adenoeiae le known to increase ATP 

concentration in the liver (10). Neterthelers, the poseibility 

romaine that a metabolite derived from ATP Is the true active 

agent for the atirulation. Alteration of this component or ATP 

itself by a number of hormones, drugs and compounds (Triton, 

ethionine) may explain the effectiveness of diverse class of 

Compounds in altering cholesterol biogenesis. 
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