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CASE I . Fat Indu ced Hyper li pemia .. ) 

The patient is a 31 year old  woman who was admitted to  on /63 with a chief 
comp la i nt of severe par ietal-occip i tal headaches of th~ee weeks duration . These were throbbing 
i n nature and were accompanied by st iff ness of the neck and at times by projectile vomiting 
Du ring the two weeks pri or t o adm issi on the patient noted frequent dizziness, drowsiness, and 
at t imes bilateral scot oma. She volun teered the information that these symptoms were aggravated 
by ea t i ng por k chops or other fatt y foods. 

The pat ient gave a n ine mont hs history of having episodes of abdominal pain and vomiting 
es peci a l ly after fatty mea ls. 

The pat ient ' s fam i ly h istory indicated he r father died of unknown causes at age 55; 
one brother had died in the early forties of myocardial infarction; seven sisters and three 
brothers we r e noted to be I i ving and wei I. There was no past history of diabetes. 

On examinat ion t he patient's blood pressure was 120/70 . Temperature was 99. 4°. Fundu­
scop ic examination reveal ed marked papi I !edema bilateral ly. Both arteries and veins appeared 
t o be white in co lor; a flame- shaped hemorrhage could be seen in the right fundus. Several 
erupt ive xanthoma were noted on the left elbow. No hepatomegaly was detected and the remainder 
of the physica l exami nat ion was normal. 

On admiss ion the pati ent's serum was noted to be gr ossly I ipemic. A blood cholesterol 
obta i ned t wo days after adm ission was 1,269 mg.%. The b lood t riglyceride was 9,722 mg.% 
(norma l 0-200 mg.%). The pat ient was placed on a regula r diet but on /63Jbecause of the 
poss ib i I i tyth& cont i nu ing papi I !edema was due to hyperlipemia, alI oral food intake was stopped 
and she was ma i nta i ned so lely on I.V. glucose. Gross clearing of the l i pemia was apparent by 

/63; triglyceride concentrat ion decreasing to 488 mg.% and cholesterol level decreasing 
t o . 7!6 mg.% This was accompan ied by defin ite subjective improvement with decrease in the 
headaches . Despite the relat ive clearing of t he plasma, t he patient ' s papi I !edema, while de­
creas ing, was sti I I def initely present . For th is reason on /63 a pneumoencephalogram was 
pecformed; no abnormalties were noted . The patient was maintained on the 20-30 gram fat diet 
with cont i nued su bject ive improvement and probable decrease in papi I !edema . 

Hepar in tol erance test performed on /63 showed no clearing of I ipemia following 50 mg. 
of hepar in J.V. The patient' s PBI was 4 .7 ~g. % . An examination of visual fields showed an 
en larged b li nd spot compat i b le with the 4+ papi I !edema obse rved during the examination. Fast­
ing cho lestero ls were obtained on t hree of the pat ient's sisters and her daughter and were 
fo und t o be within normal I imits . 

The pat ient was discharged on a low fat diet, D-Thyr oxi ne, (4 mg./day), and . Nicalex 
(3 g. ·/ day ) . She took t hese drugs on ly intermittently but when seen on /63, serum was noted 
to be crysta l clear and t he chol esterol had decreased to 205 mg .%. On funduscopic the discs, 
however, were noted st i I I t o be fla t , with quest ionable haziness of the disc borders . The 
pati e nt remained on her low fa t diet r easonably wei I , but took her medications only erratically . 
He r blood cho lestero l was found to be 215 mg .% on /63; 168 mg.% on /63. On /63 , 
af ter stop p ing al I med ications, her cho lesterol level was 175 mg.%, and from then unti I /64, 
her cho lesterol leve l was maintained at approximately 200 mg.%. 

CASE 2 . Fat Induced Hyper li pemia . (  

The patient is a 60 year old  man who for approx imately 4 years has had known 
mild hyperg lycemia read il y control led on Orinase. The patient had suffered from marked obesity 
for many year s and was admitted to  on /64 for treatment with a starvation diet. 
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on admission it was noted t hat his blood was lipemic and I ipid analysis, as shown in 
r i9 · I , conf irmed this impression , his cholesterol be .ing 336 mg.% and his triglyceride 
concentrati on 1,406 mg.%. A heparin test showed no clearing of th e plasma at one, two, 
or t hree hours after a 50 mg . dose of heparin. After 13 days of complete starvation, the 
patient's triglycer ide concentration had decreased to 529 mg .% and the cholesterol level 
to 308 mg.%. However , following one week of a 1,200 calorie diet ~aken while on pass) 
his tr ig lycer ide level had returned to its previous elevated state of 1,378 mg.% . 

In an attempt to determ ine whether the pat ient's hyper! ipemia was fat-induced , 
he was f i r st placed on a 70% fat, 1,000 calorie diet for one week and then on a 70% 
fat, 2,000 ca lor ie diet for the following I I days. On the latter regimen, which 
accord ing to Ahrens should cause a decrease in triglyceride level in a carbohydrate­
induced hyper! i pem ic, the patient ' s triglyceride concentration rose to a high of I 121 mg.%. 
clear- cut I i pem ia was apparent. On discharge the patient was placed on a 800 calorie, 
moderate ly low fat d iet . His triglyceride level when last seen on /64 was only 
sl ig htly above normal at 300 mg.%, cholester ol was normal at 203 mg .%, and th e plasma 
was comp letely clear. 



Ct 'J l.,s1 ro! lllg.$ 

8 Tr lg lycor: .? ( 
-U1 

8 

. 
5 

:11-



- 4 -

Carbohydrate Indu ced Hyper! ipemia. ) 

I 
cASE 3. 

The pati en t is a 53 year old  man who has a 20 year history of hypertension 

8nd at herosc lerot ic heart disease. In 1961 he was noted to have an enlarged I iver and 
he was admitted t o  for evaluation of the hepatomegaly Liver functions were found to 
be norma l and li ver biopsy showed on ly fatty metamorphosis; however, serum was noted to 
be li pem ic and serum cho lesterol was 310 mg.%. A glucose tolerance test showed a diabetic 
curve In 1962 th e patient began to have recurrent ep isodes of abdominal pain radiating 
to the back. These were not re lated to food intake and apparently were not severe. In 

, 1964 he was again observed to have marked hepat omegaly . A normal cholesterol of 
zo2 mg.% and an e levated tri glyceride concentration of 715 mg% were recorded. The 
serum at this time was again descr ibed as very cloudy ; the patient's fasting blood sugar 
was 163 mg.% and he was placed on Orinase 0.5 gram t . i . d . 

In , 1964, the pat ient was admitted for a study of his hyper I ipemia and 
hepatomega ly. Physical examination on admission revealed a blood pressure of 160/105. 
The pati ent was moderately obese . No xanthoma or xanthelasma were apparent. Heart was 
quest ionab ly enlarged t o the left; lungs were negative . The I iver was found to be greatly 
enlarged 25 em. below the costal margin, smooth and non-tender. Spleen was not palpable. 

Blood drawn on admission was definitely I ipemi c . Triglyceride concentration was 
715 mg.%; cho lestero l level was 202 mg .% A heparin test as shown in Fig. 2 was de­
fin itely pos itive In order to investigate the type of hyper! ipemia in this patient 
he was ini tially p laced for one week on a 2,000 calorie high fat (70%) diet. On this 
reg imen h is trig lyceride level decreased to 250 mg .%. On /64, he was begun on a 
70% carbohydrate formula diet Within 4 days his triglyceride had risen to 475 mg .%. 
The patient was discharged on a low calorie balanced diet and when seen in clinic on 

/64 h is t r ig lycer ide concentration was 287 mg.%; cholesterol 204 mg .%. 
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cASE 4 .?Metabol ic Hyperlipemia.  

The patient is a 57 year old  man who has been a known diabetic since 1961. 
When first seen, his eyesight was severely impaired due to glaucoma of approximately 2 
years duration. The patient's diabetes was fairly wei I control led with Orinase, 3 grams 
per day; however, in  1962 his serum was noted to be moderately I ipemic . He was therefore 
faced on a 30 gram fat d iet but failed to show any significant clearing in his plasma on 

~hiS regimen. Triglyceride concentration after 4 months on the low fat diet was 2,220 
mg.%; cholesterol 602 mg . _%. The patient was therefore placed on a high fat diet consisting 
of 1,000 calories of corn oi I per day; however, after 3 weeks on this diet no clearing 
of the plasma was apparent. The patient was subsequently tried on a variety of drugs, 
including Nicalex and D-thyroxin without apparent effect. A heparin test was performed 
on /63 with the following results: 

Time Triglyceride 
(mg._%') 

30 min. I ,632 

0 I ,676 

30 I, 144 . 

60 996 

120 I ,012 

180 I, 124 

240 I ,248. 

This represented a moderately posi t ive test and the patient was therefore tried on doses 
of subcutaneous heparin (50 mg . heparin every other day). However, t~is, too, proved 
ineffective. 

On /63 (triglyceride, 2,104 mg.%; cholesterol, 669 mg._%) the patient was 
begun on therapeutic doses (2 gram per day) of Atromid. Within one month definite 
clearing of the plasma was apparent and by two months plasma was completely clear; 
cholesterol had decreased to 422 mg % and triglyceride to 837 mg.%. On a low fat 
diet and Atromid, the cholesterol and triglyceride levels continued to decrease, and 
these values continued to tal I even after discontinuing Atromid in , 1964. 

On /64 a triglyceride level was slightly elevated at 286 mg.%; plasma was 
clear; cholesterol was low normal at 158 mg._%. 
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Monoglycer ide Lipase Activi t ies i n Ad ipose Tissue . J. Bio i . Chern. 239 :401, 1964. 
An excel lent discuss ion of the I ipases of ad ipose t is sue and their relation to 
I i poprote i n I i pase. 

Evidence for Two Types of Circu lat i ng "Chy lomicrons" 

23. Bierman, E. L., Gord is, E. , Ham li n, J . T., f !! . Heterogenecity of Fat Particles 
i n P lasma dur ing AI imentary Li pemia . J . Cl i n. Invest. 41 :2254, 1962. 
Descr ibes separation and pr operti es of pr imary particles (chy lomicra) and 
secondary par ticles (hepati c li poprote ins) fo ll ow ing a fat meal . 

........ 

24. Gord is, E. Demonstrati on of Two Ki nds of Fat Part ic les in AI imentary Lipemia 
with PVP Grad ient Co lumns. Proc. Soc. Expr. Bio i. I 10:657, 1962. 
Des cribes use of PVP t o separat e "pr imary" from "secondary" particles. 

25. Furman, R. and Bradford, R. Personal Commun icati on . Primary part icles can be 
separated from secondary r:a-t icl es by a ll owing t ube to stand in- refrigerator 
overnight 

26. George)-.. E. P. , Farkas, G. s.~ and So li ich, W. Interpretation of Radioisotope 
Tolerance Curves . J. Lab. & Cl in. Med. 57 : 167, 196 1. 
After ingest ion of labe led fat, la bel d isappears from blood in t wo "waves", 
one with half I i fe of 5-1 0 mi nutes ( ?chylomicrons, pr imary part icles) and 
a second with ha l f l if e of 9 hours (?secondary part ic les ). 

~linical Discr ipt ion of Essenti a l Hyper! ipemia 

"Typical" Cases with Marked Hy pertr iglyceridemia 

27 . Holt, L. E., Jr., Aylward, F. X. and Ti mb~es, H. G. Idiopathic Fami I ial 
Lipemia. Bul. J. Hopk i ns Hosp. 64 :279, 1939. 
The first dexcription in t he Eng I ish language of a case of essential hyper-
1 ipemia in a 4 yea r o ld chi ld. Abdominal cr ises, feve r and hepatomegaly are 
described. Symptoms responded to low fat diet. 

28. Poulsen. H. M. Fami I ia l Li paem ia. Acta. Med. Scand. 138:413, 1950 . 
D scribes a 7 year o ld g i r l and her brother, age 4, who have had attacks of pan­
creat itis, hepatosplenomegaly with marked hyper ! ipemia preceding attack. 
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29. Movitt, E. R., Gerst!, B., Sherwood,f . and Epstein , C. c. Essent ia l Hyper I ipemia . 

30. 

Arch. i nt. Med 87 :79, 195 1 • . 
Rev iews a ll 14 reports of essenti a l hyper li pem ia pub li shed until 1951, p lus 3 
new cas es . AI I but one had tr ig lycer ide leve l over 3,000 mg.$. 

Corazza, L. J . and Myerson , R. M. Essenti a l Hyper li pem ia. 
Abdom ina l crises descr ibed in 4 adu lts with hyper ! i pemia. 
clearly preceded the "pancreat iti s". 

Amer. J . Med. 22 : 258, 19 
In t wo hyper I ipemia 

31. Joyner, C. R., J r. Essentia l Hyper li pem ia . Ann . Int. Med. 38 :759, 1953. 
Rev iews the cases of t yp ica l hyperl ipemia report ed as of 1953, and adds one 
case i n a 32 yea r o ld man. 

32. Bia l k i n, G. , Zucker, S. Sk lar i n, B. S., Hi rschhorn, K. , and Dav i dsen, M. 
A genetic and Metabo li c Study of a Fami ly wi th Hyper ! i pemia. Ped. 29 :566, 1962. 
A careful s l i n ica l s t udy of a ch il d with hype r ! ipemia and " pancreat it is" respond­
ing to a low fat d iet. 

Pancreatitis and Hyper ! ipem ia 

33. Klatsk i n, G., Gordon, M. Re lat ion bet ween Re laps i ng Pancreatitis and Essent ial 
Hyper! i pem ia. Amer. J . Med. 12 :3 , 1952. 
Hyper li pem ia an d xanthomatosis preceded the pancreat i t is in this 32 year o ld 
pat ient. Discuss poss ib i i ity of recurrent pancreat iti s be ing caused by hyper-
1 i pem i a . 

34. How~rd, J . M., Ehrli ch, E. , Sp itzer, J , J . and Singh, L. M. Hyper ! ipemia in 
Pat ients wit h Acute Pancreat iti s. Ann. Su r g. 160:2 10, 1964 . 
Describes 3 of 4 pat ients with hyper li pem ia in whom pa ncreatitis pr obably preceded 
the hyper I ipemia. But these pati ents were alcoho lics. See Ref . 8 1-83. 

"Atypica l" Cases with Hypercho lestero lem ia 

35. Ma lmros, H., Swahn, B., and Tr uedsson, E. Es sent ial Hy per ! i paem ia. Acta. 
Med. Scad. 149 :9 1, 1954 . 
Descr ~be pat ients with chol estero l of 470 mg.$ and moderate e levat ion o f tri­
g lycer ide whose si b li ngs also had e levated serum tri g lyceri de levmls. 

36, Lever, W. F. , Sm ith, P. A. J. and Hurl ey, N. A. Id iopathic Hyper li pemia and 
Pr imary Hyperchol esterem ic Xanthomat osis . J. tnv. Oerm. 22 :33, 1954 . 
Describe cl inica l and laboratory f i nd ing s in s even pati ents with essential 
hyper li pemia but only one is a "typ icai 11 case . interest i ng ly , thi s pat ient 
responded to heparin (J . l nv . Derm 22:81 , 1954 } 

37, Boggs, J . D., Hsi a, D. Y., Mais , R. and Bigler, J. A. The Genet ic Mechanism of 
ldbpat h ic Hyper li pem ia. N. Eng. J. Med. 257 :11 0 1, 1957 . 

38, 

Descr ibed a f atal myocard ia l infarct ion in a 10 year o ld g i r l with cho lestero l 
leve l of ,8$4 mg.% and tri g lycer ide concentrati on of 500 mg.% . 

Chri stensen, S., Do l le ru p, E. and Jensen, S. E. 
Latent Diabetes Me l I itus and Severe Neuropathy. 
Descr ibe a case of severe hyper I ipem ia , moderat e 
i n a woman age 58. Patient r es ponded t o hepar in 

Idiopathic Hyper I i pem ia, 
Acta Med. Scad. 161:57, 1958. 
hype r g lycemia and neu r opat hy 
and/or a low f at d iet. 



41· 

42. 

43. 

44. 

45. 

46. 
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Thannhauser , S. J. Lip idases: Diseases of the Cel lu !ar Li p id Me tabo l ism in 
Oxfor d Med. vo l . 4, pt. 2. Oxford Univ. Pr ess. 1949 . p. 55. 
A br ief c l in ical descript ion of the hyper l i pem ic states. Demonstrates t hat 
labe led fat is r emoved from b lood cbnorma l ly . s lowly in one patei nt. 

car lson, L. A., Olhagen, B. Studies on a case of Essenti a l Hyper! ipemia. 
J. C I in. invest. 38 :854, 1959 . 
Sing le pat ient with hyper li pem ia whose l ipop roteins appear t o be resi stant to 
norma l li pop rotein li pase acti on. Fo llowi ng hepat it is serum c leared perhaps 
because he decreased I i poprot e in production. 

Attempts to Reconc i i e the Var ious C I ass if i_cat ions of Hyper I i pem i c States 

Fredr ickson, D. s. Essent ia l Fam i la i I Hyper I ip idemia in The Metabo lic Basis 
of Inher it ed Disease. ed Stanbury, J ., Wy ngaarden, J. and Fredri ckson, D. 
McGraw-Hi I I , New York, N. Y. , 1960. p .489. 
A comp let e and c1·itica l r eview of t he hype r li p idemic states pr ior t o th e con­
cept of carboh ydrat e induced I i pemia 

Barr ie, P. Essential Hyper ! i pem ia and Idi opathic Hypercholaem ic Xanthomatosis. 
Br it . J . Med. Oc·t . i 9, 1957. p. 9 I I . 
Author po ints out that nota l i pat ients with increase in p lasma t r ig lycer ide 
need have essenti a l hyper l ipemia. He attempts to disti ngu ish bet ween "typ ical" 
essent ia l hyper I ipem ia and those cases wh ich the author be li eves repr esent 
pr imary hypercho lest e rol em ia with i ncreased trigl ycer ides. 

Boy le, E. Types of El evated Serum Li p id Level in Man and The ir Management. 
J . Am . Ger. Soc . 10 :822, 1962 . 
Div ides hyper li p idem ic s tates into I ) hypercholestolemic , 2 ) hypertri g lycer idemic, 
and-. 3 ) hypertri gl ycer idem ic-hypercholester o lemi c types. Discusses bot h d ietary 
and dr ug ma nagement of each . 

Kuo, P. T. and Bassett, D. R. Pr imary Hyper! ip idem ias and Thei r Man~gement . 

Ann . Int. Med. 59 :495 , 1963. 
Good d iscussion of hyper li pemic states fully r ecogni z ing the confusi on wh ich 
now exists in cl assi f ication and t r eatment. 

Brown, H. B. and Page, i . H. Var iable Res ponses of Hyper li pem ic pat ients to 
Alter~e Food Patterns. J.A. M.A. 173:248, 1960 
Recognizes t ha t 35% of hyperl ipem lc patients fal I into a "m ixed" classification 
bet ween hypercho lestero lem ia and hypertr ig lyceridemia. 

Kinse l I , L., Michae ls , G. D. , Wa lker, G. , Sp litter, S. and Fu kayama, G. An 
approach t o Under stand i ng of the Bross Hyper l i pedem ic States. Met. 11: 863, 1962. 

and 

47. Kinsel I , L. et a l . St udi es of Pati ents with HyperglyceridemJa. Am. J . Cl in . 
Nutr. 9 : I , 196 1. 
1 n 18 pr imar y hyper I i pem i c pati en t s, ~ was of the str i c:t" carbohydrate induced" 
type ; however, in several pat ien t s unsaturated f at was we i I t olerated. 

48 . Furman, R. H. , Howard , R. P. , La khmi , K. and Norcia , L. N. The Serum Lip ids and 
Lipoprote ins in Norma l and Hyperli pedem ic Subjects as Determined by Preparat ive 
Ulcentr i fugati on Effects of Dietary and Th erapeutic Measures.Am. J .CI in.Nut. 9 :73, 196 1. 
A comp let e clin ical and chemical evaluation of alI of authors' e igh t cases of hyper­
trl g lycer idem ia . On ly 3 would cl early fa l I into classifi cati on of essent ia l 
hyper ! i pem ia. 
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Fat Induced versus Carbohydrate Induced Hyper ! ipemia 

49. Ahrens, E. H., Hi rsch, J. Oette, K., Farquhar, J. W. and Stein, Y. Carbohydrate 
Induced and Fat Induced Li pemia. Trans. Assoc. Am. Phys. 74:134, 1961. 
Describe 13 patients in whom tr iglycer ide levels i ncreased on a low fat-high 
carbohydrate d iet and decreased on a high fat diet. Note that only 3 of these 
patients had tr iglycer ide concentrat ion of over 1,000 mg.% on a normal diet. 

50. Ahrens, E. H. and Spr itz, N. Further Studies on Fat and Carbohydrate Induced 
Lipemia i n Man. Reduct ion of Lipemia bY Feeding Fat in Biochem. Prob. of 
Lipids . . ucl ... Fraze·r., A.c. 
Elservier Pub. Co., New York, 1963. p. 304 
The latest rev iew of authors' concepts of carbohydrate (3 patients) and fat 
( 17 patients ) induced I i pemia. Present s ev idence that triglycerides in "fat 
induced" type are from d iet; i n '~arbohydrate i nduced" from synthesis in the I iver. 

51. Fredrickson, D. S., Ono, H. , Davis, L. L. Lipolytic Activity of Post-heparin 
Plasma in Hyperglycer i demia : J. Lipid Research 4: I, 1963. 
Lipoprotein I ipase {LPL) act iv ity was be low normal in 8 of 9 fat induced hyper­
trfglycer idemic patients and norma l in al I of 9 carbohydrate induced hyper­
triglycer idemic subjects. 4/ 10 relat ives of fat induced patients had depressed 
LPL activity. 

52. Havel, R. J. and Gordon, R. S., Jr. j · ... jopathic Hy per I ipemia: Metabolic Studies 
in an Affected Family. J. Cl in. Invest . 39:1777, 1960 
Describes three sibl ings with fat i nduced hyper I i pemia who did not respond 
to heparin by increasing serum I ipoprotein I ipase. The first demonstration 
of a spec i f ic enzymatic defect in hyper: I ipemia 

53. Kn -ittle, J. L. and Ahrens, E. H. Carbohydrate Met abolism in Two Forms of 
Hyperglyceridemia. J. Cl in. Invest. 43:485, 1964. 
Presents evidence that tolbutamide to lerance test is abnormal in the carbo­
hydtate induced type of hyper I ipemia. 

Hi gh:·.::ca rbohydrate Diet Causes Hyperfr i g I ycer idem i a in Norma I Man 

54 · Hafch, . F :T, Aben, L. ·L and Kendall, F E Eff ects of. Restriction of Dietary 
Fat arl'd Cho I estero I Upon Serum Lipids and Li pop rote i ns i n Pafi ents with Hyper-
tens' ion Arne~ J Med 19:48, 1955 . . 
Low fat-high carbohydrate (r -ice diet ) diet causes increase in ·trigJyceride 
levels and in 1/5th of patients marked I ipemia , e.g. from 160 mg.% to 650 mg.% 
in 4 weeks. 

55. Ahrens, E. H., Jr., et al. The Influence of Dietar y Fats on Serum Lipid Levillls 
in Man. Lancet I :943, 1957. 

and 
56 . Ahrens, E. H. Nutritional Factors and Serum Lipid Levels. Am. J. Med 23:928, 1957. 

' Low fat, blgh carbohydrate diets cause prompt increase in serum triglycerides in 
normal subjects. 

57. Horlick, L. Further Observations on Dietary Mod i fication of Serum Cholesterol 
Levels. Can . Med. Assoc. J. 85:1127, 1961. 
5% fat-high carbohydrate diets wi I I raise triglyceride level in normal men; 
triglyceride concentratio~wi I I decrease on 20% fat diet and are lowest at a 
"normal" 40% fat level. 
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Anton is , A. a nd Bersohn, j. The Influence of Di et on Serum Tri g lyce ri des. 
Lancet 1: 3, 1961 
Paper ma ke s three important po i nt s: I ) low fa t diets cause marked r ise in 
triglyceriffi level i n norma l men; howeve r 2 ) t r iglycerides subsequently return 
to norma l but onl y af ter 30 weeks on d iet. ·3) Unsaturated fat i n a normal 
(40% fat diet) causes loweri ng, a nd saturated fat ( butter) raises triglyceride 
levels i n normal men. 

lnherit3nce and Incidence of Hyper li pemia 
Hirschhorn , K. Incidence of Fami I ia l Hy per! ipemia . Sc ience 129:716, 1959. 
Amongst Swed is h students t he inci dence of hyper I ipemia is about 3%. 
See also Ref. 65. 

Bialkin, G., Zucker, S. , Sklar i n, B. S. , Hirschhorn, K. , and Davidsen, M. 
A Genetic and Me t abolic Study of a Fami ly wi th Hyper I i pemia . Ped. 29:566, 1962. 
Describe 3 sib I ings and half sister with hyper! ipemia unres ponsive to heparin 
but decreas ing on a low fa t d iet . Conclude that disease is i nher i ted as an 
i ncomplete dominant ( parents had norma l I ip id level s ) , with homozygous more 
severe than heterozygous in ch ildren. 

Aiheroscleros i s in Essen t ia l Hyper! ipemia 

61. Soffer, A. and Mur ray, M Prolonged Observation of the Cardiovascular Status 
in Essential Hyper! ipemia. Circulation 10:255, 1954 . 
Indicate that hyper! ipem ia can be accompanied by severe atherosclerosis, 
but alI except one of seven patients had pr imarily choles te rol e~ vat ion . Good 
description of heparin test . 

62 . Martt, J . M. , Connor , W. E. idiopath i c Hyper ! ipemia Associatnd with Coronary 
Atherosc! eros is Arch i nt . t.tled . 97 :492, 1956 
Describe a patient with probable essential hype r ! ipemia, myoca1 d ial infarction 
and death at age 39. 

63 . Adlersberg, D. , and Wang, C Syndrome of Idiopathic Hyper I ipemia, Mild 
Diabetes and Severe Vascu I ar Damage D i ab . 4:2 I 0, 1955 . . 
Hyper! ipemia is descri bed in 5 pat ients with carboh ydrat e abnormalities 
and vascular disease . Low f at (a nd low calorie ) aiets lowered I ipids in each . 

Relation of Tr1glycerides to Atherosclerosi s 

64. Nicols, A. v. , Lin dgren, F. T. a nd Go fma n, J. W. Estimation of Atherogenic 
Index and Lipoprotein Di str i bution i n Men . Geriatr ics 12 : 130, 1957 . 
Total I ipids, i. e. pri maril y t r ig lycerides , are we ll correl a ted with ,,ather ogenec ity" 

65. Albrink, M. J., Man, E. B. and Peters, J. P. The Relation of Neut ral Fat to 
Lactes cence of Serum. J. Cl in. Invest. 34:147, 1955. 
Lactescence of serum occu rs invar ia bly at triglycer·ide leve ls of 550 mg.%. 

66. Albrink, M. J., Meigs, J, W. and Man, E. B. Serum Lipids, Hypertension and 
Coronary Artery Disease . Am. J . Med . 31:4, 1961. 
Presents argument 't hat trig lycer ides are more importa nt than cholesterol i n 
deve I opment of a t herosc I eros is. 1 f upper I i mit of norma I is 150 mg.%, 25% of 
men over 40 have hypertriglyceri demia . 

67. Rutstein, D. D. , Cas t el li, \~. P., Sui I ivan , J. c., Newell, J.M. and Nickerson, R.J. 
Effect of Fat and Carbohydrat e Ingestion in Hu man B ings on Serum Lipids and 
Intrace ll ular Lipid Deposi t ion in Tiss ue Cu ltu re . N. Eng. J . Med. 271 : 1, 1964. 
Deposit ion of blood li pid in tissue cu l t ure is better related t o triglyceride 
concentration than to cho leste rol level. 
See also Ref. 13 . 
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.Q.0!9 Therapy of Hyperl i pemia 

Nicalex 

68· See Boyle, Ref. 43. 

69· See Kuo, et al. Ref. 44. 

Atromid 

70. Hel Ierman, L., Zumoff, B. Kessle~ G., Kara, E., Rubin, 1. L. and Rosenfeld, R.S. 
Reducti on of Cho lesterol and Lipids i n Man by Ethyl p- Chlorophenoxy isobutyrate. 
Ann. Int. Med. 59 :477, 1963. 
Atromid (ethyl chlorophenoxyisobutyrate ) ("CP IB") appears to lower triglyceride 
levels specif ical ly. Effect greater i n women than in men. 

71. Howard, R. P., Alaupov ic, P., Brusco, 0. J . and Furman, R. H. Effects of 
C~I B Alone and with Androsterone (Atromid ) on Serum Li p ids, Lipoproteins 
and Related Metabolic Parameters in Normal and Hyper I i pedemic Subjects. J. 
Athero. Research 3 :482, 1963. 
CPIB is particular ly effective in reducing low density I ipoproteins in hyper-
1 ipemic pat ients . 

Heparin 

72. Furman, R. H., Howard, R. P. and Alaupov ic, P. Effect of Chronic Heparin 
Administrat ion on Serum Lipids, Lipoproteins, Nitrogen and Electrolyte Balance 
i n Normal and Hepar i n- Respons ive and Hepar in-Unrespons ive Hyperglyceridemic 
Subjects. Met . 11: 879, 1962. 
Chr6nic heparin adm in istrati on wi I I lower tri g lyceride and cholesterol i n 
sens iti ve subjects. 

Hyper I ipemia i n Diabetes 

73. Campbell, J. Hyper I ipidemi a wi t h Ketoacidos is. Metabo l ism II :762, 1962. 
A comp lete review o f the I ip id derangements of diabetes wi t h discussion of 
the causes of hyper tri g lyceridemia in the uncontrolled di~be ti t . 

74. Hamw i , G., et al. Hyperlipem ia i n Uncontrolled Di:betes. Metabolism 11:850, 1962. 
Carefully documents the hyper l i pedemia of diabetics in poor control. A minor ele­
vat ion of tr ig lycer ide however may persist even with good control. 

75. Bierman, E. L. and Hamlin, J. T., Ill. The Hyper I ipemic Eff ect of a Low Fat, 
High Carbohydrate Diet in Diabet ic Subjects. Diabetes 10:432, 1961. 
Diabet ics p laced on a fat- free d iet respond, as do normal patients, with an 
increase in serum triblycerides. 

76. New, M. 1. , Roberts, T. N., Bierman, E. L., Reader, G. G. The S ign i ficance of 
Blood Lipid Alterat ions i n Diabetes Mel I itus. Diabet es 12:208, 1963. 
Unti I age 50 there is probab ly no sign ifi cant difference between triglyceride 
levels i n normal and we i I control led diabetic pat ients. But see Ref. 74 and 77. 

77. Albrink, M. J. Diet, Diabetes a nd Serum Lipids. Diabetes 13 :425, 1964. 
Summarizes evidence that elevated serum trig lyceride is re lated to atherosclerotic 
complications of diabet es. 
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78. Buckle, R. M. Mobi I i zation of Free Fatty Acids from Adipose Tissue from 
Normal and Diabetic Subjects. Diabetes 12:133, 1963 . 
The last of severa l papers clear ly demonstrating that uncontrolled diabetic 
animals re lease more free fatty acids from ·adipose tissue than do normal 
an ima ls. 

79. Schnatz, J. D. and Wi I Iiams, R. H. The Effect of Acute lnsu l i n Def iciency in the 
Rat on Ad apose Tissue Lipolytic Activ ity and Plasma Lipids. Diabetes 12 : 174, 1963. 
Clearly shows that insulin depr ivati on causes a prompt decrease in adipose tissue 
I ipoprotein I ipase, and serum triglyce ide level r ises. 

HJperl ipemia in Nephrosis 

The following two rev iews cr itically summar i ze the extensive I iterature in this 
area and conc lude that hypoalbuminemia probab ly p lays a major role in the 
causation of the hypertriglyceridemia of nephros i s. 

80. Baxter, J. H. Hyper I i poprote inemia in Nephrosis. Arch. Int. Med. 109: 
742, 1962. 

81. Studies of Lipid Met abolism in Nephrosis. Nutr. Rev. 20:297, 1962. 

Alcohol and Hyper! ipemia 

82. Amatuzio, D. S. and Hay, l. J. Dietary Control of Essential Hyperlipemia. Effects 
of Dairy Foods, Phospho ! ipid, Coconut Oi I and Alcohol. Arch. Int. Med. 
102 : 173, 1958. 
Alcohol alone wi l I increase tr iglycerides in certai~ hyper I ipemic pat ients. 
El l mination of alcohol and da iry products decr eased I i p ids to normal in 
9/12 patients. 

83. Losowsky, M. S., Jones, D. P., Davidson, c. S. and Lieber, C. S. Studies of 
Alcoholic Hyper! ipemia and Its Mechanism. Amer . J. Med. 35 :794, 1963. 
Lipemia is described in 8 patients with acute alcohol ism. Alcohol given with 
adequate diet can cause I ipemia in susceptab le subjects . Lipoprotein I ipase 
was below norma l in the I i pemic patients. 

84. Jones, D. P., Losowsky, M. S., Dav idson, c. S. and Lieber, c. S. Effects of 
Ethanol on Plasma Lipids in Man. J. Lab. & Cl in . Med. 62:675, 1963. 
Alcohol wi I I cause increase in triglycerides with in 6 hours. 

lieve' s Syndrome 

85. Zieve, L. Jaundice, Hyper! i pem ia and Hemolyt ic Anemia : A Heretofore Un­
recognized Syndrome Assoc iated with · Alcoholic Fatty Liver and Cirrhosis. Ann. 
Int. Med. 48 :471, 1958. 
Describes the above triad ' in 20 pat ients. Actual ly 10 of 20 had hyper! ipemia 
documented. 

86. Kessel, L. Acute Transient Hyperlipemia Due to Hepatopancreatic Damage in 
Chronic Alcoholics (Zieve's Snydrome). Am. J. Med. 32:747, 1962. 
Six more cases of Zieve 's Syndrome described. Hyper I ipemia is the most 
prominent symptom. 
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