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This 36 year old  man was brought to  i n  1960 by his family 
because they were unable to arouse h im. Although a heavy dr i nker for many years, he appar
ently was wei I the even i ng before admiss ion desp ite the fact that he had consumed large 
8mounts of alcohol, includ i ng bootleg wh i skey, ate poor ly and became drunk. The day of 

.

1 

8 dm i ss ion the patient developed a pecul i ar behav ior cha racterized by loud irrat ional talk
ing and increased physical act i v ity. After about 3 hours of th i s unmanageable and at 
t imes host i le behavior he "fel I asleep" . However, later when i t was not possible to arouse 
him he was brought to the EOR. After blood tests were drawn he was g iven 50 per cent 
glucose i ntravenously whereupon he responded by awaken i ng and resum i ng his maniacal and 
combative behavior. FBS pr ior to glucose adm i nistrat ion was 28 mg per cent. Physical 
exam i nat ion was not remarkable except for 3F hepatomegal y. Desp ite intravenous glucose 
8 nd v i tam i ns within 24 hours he deve loped t yp ical de !er ium tremens. SSP on the second 
hOSp i tal day showed 20 per cent retent ion. Th i s fe l I to 2 per cent within a few days. 
gUN on adm i ssion was 8 mg per cent and rose to 14 mg% wi th refeed i ng . Workup failed to 
reveal any of the usual causes of organ ic hypoglycem i a . · 

CASE II :   

Th i s 40 year old  woman a known chron ic a lcoho l ic and binge drinker, was 
brought to  in a comatose cond i tion. Ini t i ally she was thought to have had a stroke 
but after the i ntravenous adm i nistrat ion of 50 cc of 50 per cent glucose she became alert 
and alI neurolog ical s igns of a cerebrovascular acc i dent d isappeared . Her blood glucose 
pr ior to administration was 25 mg per cent. The only pert i nent h i story was that of a 
recent alcoholic binge during which time she d i d not eat but drank about a f i fth of whiskey 
per day . Phys ical examinat ion was not remarkable i nsofar as evidence of liver disease was 
concerned . Serum bil i rub i n on admiss ion was 1.9 mg per cent and fel I to normal in 2 days . 
BSP on the fourth hospital day showed 19 per cent retent ion . This fel I to 10 per cent by 
the 6th hosp i!al day . Liver biopsy was normal. Fast i ng blood sugars were normal. 

One year later after drinking large amounts of wh i skey for 2-3 days and not eating 
dur i ng the same period of time she was aga i n brought to  i n coma. Her blood glucose 
was 35 mg per cent and she again responded promptly to intravenous glucose administration. 
Three days of a 1200 calorie diet conta i ning only 50 grams of prote i n and 50 grams of 
carbohydrate followed by one day of complete fasting and exercise resulted in fasting blood 
glucose concentrations of 72 and 70 mg per cent. SSP test showed only 4% retention. 
Serum bilirubin was I. I mg%. Workup for panhypop i tuitary or adrenal disease was negative. 

CASE I I I:    

This 51 year old  was brought to the EOR i n a stuporous state. Prior to becoming 
stuporous, he noted an episode of weakness, nervousness, and tremulousness. He lost con
Sc iousness, fel I to the floon hitting his head and nose. On the EOR .he was found to have 
a blood glucose of 18 mg per cent and responded immed iately to i ntravenous glucose. He 
gave a long history of alcoholism and noted in the past two years many attacks of weakness 
and nervousness at times progress i ng to unconsc iousness. These occurred during heavy 
drinking sprees when he had not eaten for several days. PhysLcal examination revealed no 
evidence of pi tuitary or adrenal d i sease. Only an enlarged (3F ~ CM) non-tender I iver was 
found. His BUN was 7 mg per cent and numerous fast i ng blood sugars ranged from 108 to 189 
~g per cent, most values be i ng over 120 mg%. Hi s glucose tolerance tests were diabetic, 
the blood sugar at 3 hours being 400 mg per cent and at 6 hours 262 mg per cent. One brother 
had diabetes. After 36 hours of a Conn diet followed by 36 hours of fasting, his blood glu
cose was 102 mg%. Twenty-four hour 17-~H stero i d excret ion was 7.4 end 7.7 mg. Liver func
t ion stud i es were as follows: 

T. P. with A/G = 8.7 with 5/3.7; Bi l i rubin 0.5 mg%; SSP 16% retent ion; 
Prothrombin I 1.5 sec. 

Ne rema i ned asymptomatic throughout his hosp i tal stay and was d i scharged wi th the diagnosis 
Cf d i abetes mell i tus and ethanol-induced hypoglycem ia. 



page 3 

ALCOHOL HYPOGLYCEMIA - CL INICAL PICTURE 

1. Brown and Harvey . Spontaneous hypog I ycem i a i n ."smoke" drinkers, 
J.A.M. A. 117 : 12, 1941 . 

2. Tucker and Porter. Hypoglycem i a following a lcohol intoxication. Am. J . Med. Sci. 
204:559, 1942. 

3 . Cumins, L. H. Hypoglycemia and convulsions in children following alcohol ingestion, 
J. Pediat. 58:23, 1961. 

4. Neame, P. B. and Joubert, S. M. 
Lancet 2:893, 1961. 

Postalcohol ic hypoglycemia and toxic hepatitis. 

5. Taylor, J. S. Hypoglycemia in chronic alcohol i sm. Brit . Med. J . 1:648, 1955. 

6. Frei nke l, N., D. L. Si nger, R. A. Arky, S, J. Beli cher, J. B. Anderson and 
C. K. S i I bert. A I coho I Hypog I ycemi a . I. Carbohydrate metabo I ism of patients 
wi th clinical alcohol hypoglycem i a and the exper imental reproduction of the 
syndrome with pure ethanol. J. Clin. Invest . 42:1112, 1963. 

0, MET ABO Ll SM OF ALCOHOL 

' 

7. Westerfield, W. W. 
9 : 426, 1961 . 

The i ntermediary metabol i sm of alcohol. Am. J. Clin. Nutrit. 

8, Westerf ield, W. W. and M. P. Schulman. Metabolism and caloric value of alcohol. 
J.A.M. A. 170:197, 1959. 

- g. Seligson, D., H. H. Stone and P. Nemir, Jr. The metabolism of ethanol in man. 
Surg . Forum. 9:85, 1959. 

10. Lunquist, F., N. Tygstrup, K. Winkler, K. Mel legaard and S. Munck-Petersen. 
Ethanol metabolism and production of free acetate in the human liver. J. Clin. 
Invest. 41:955, 1962. 

I I. Smith, M. E. and H. W. Newman. The rate of ethanol metabolism in fed and fasting 
animals. J. Bioi. Chem. 234:1544, 1959. 

'• METABOLIC EFFECTS OF ETHANOL METABOLISM 

12, Klingman, G. I. and Goodal I. Urinary epinephrine and levarterenol excretion during 
acute and sublethal intox ication in dogs. J. Pharmacal. exp. ther. 121:313, 1957. 

13. Figueroa, R. B. and A. P. Klotz. Altera+ions of alcohol dehydrogenase and other 
hepatic enzymes following oral alcohol intoxication. Am. J. Clin. Nutrit. 
II : 235, 1962. 

14. Kalant, H., R. D. Hawkins, and C. Czaja. Effect of acute alcohol intoxication on 
steroid output of rat adrenals in v itro. Am. J. Phys iol. 204:849, 1963. 



page 4 

15 . Reboucas, G. and lsse l bacher, K. J . Stud ies on the pathogenes i s of ethanol
i nduced fatty l i ver. I. Synthes is and ox i dati on of fatty ac ids by the liver. 
J . Cl i n. Invest. 40 :1 355, 1961 . 

16. Lieber, C. s. and R. Schm i d. The effect o f ethano l on fatty metabo li sm : st imula
t ion of fatty ac i d synthes i s i n vi tro. J . Cli n. invest . 40 :394, 196 1. 

17. Ra i ha, N. C. and E. Ou r a. Effect of ethano l ox idat ion on leve ls of pyr i d i ne 
nucleot i des i n l i ve r and yeast. Proc. Soc . Exp. Bio i . and Med. 109:4, 1962. 

18. Fo r sander, 0. A. and Ra i ha, C. R. Metabo l ites produced i n the l i ver dur i ng 
alcohol metabo l i sm. Alcoholism 47:29, 1957. 

19. Horning, M. C. , E. A. Wi I I i ams, H. M. Ma l i ng and B. B. Brod ie. Depot fat as a 
source of i ncreased f iver tr iglycer i des after ethano l. Biochem. & Biophys. Res. 
Comm. 3 :635, 1960 . 

20 . B. B. Brod ie, W. M. Butler, Jr . , M. G. Horn i ng, R. P. Ma icke l , and H. M. Ma li ng. 
Alcoho l-i nduced tr ig lyceride depos it ion i n l i ver through derangement of fat 
transport. Am. J. Cl i n. Nutrit. 9 :432, 1961. 

21. Westerfeld, W. W. , E. Stotz, R. L. Berg . The coupled ox idat ion- reduct ion of 
alcoho l and pyruvate i n vivo . J. Bioi. Chern. 149 :237, 1943. 

22. Lieber, c. s., D. P. Jones, M. S. Losowsky and C. Dav i dson. Interrelat ionship 
of ur ic ac i d and ethano l metabo l i sm i n man. J. Cl i n. Invest. 41 :1 863, 1962. 

23. Li eber, C. W. and C. s. Dav i dson . Some metabol ic effects of ethy l a lcohol. 
Am. J. Med. 33 :31 9, 1962. 

24. Rosenfeld, G. Inh i bitory i nf luence of ethanol on seroton i n metabo l i sm. 
Proc. Soc . Exp. Bio i . & Med. 103 : 144, 1960. 

25. Tygstrup, N. and F. Lundquist. The effect of ethano l on galactose elim i nat ion 
i n man. J. Lab. & Cl i n. Med. 59 :1 02, 1962. 

0, MECHAN ISM OF ETHANOL- INDUCED HYPOGLYCEM IA 

26. J. B. Fie ld, H. E. Wi I Iiams and G. E. Mo rt imore. Stud ies on the mechan i sm of 
ethanol-induced hypoglycem ia. J .C ii n. Invest. 42:497, 1963. 

27. Fre i nkef, et a l . See : Ref. A-6 J . Cl i n. i nvest . 42 : 1112, 1963. 

280 A. Lochner and L. L. Mad i son. The quant itat ive role of the fiver and per i pheral 
tissues i n ethanol i nduced hypoglycem i a. Cl i n. Res. 11:40, 1963. 

29. A. Lochner and L. L. Mad i son. The mechan i sm of ethanol- i nduced hypoglycemia. 
Proc. •23rd Ann • . Meet i ng Am. Di ab. Assoc. pg 38, J une 15, 1963. 

30. W. C. Clark, J . E. Wi !son and H. R. Hulp ieu. Product ion of hypoglycem ia by 
solox and by ethanol. Quart. J . Stud . on Alcohol 22:365, 1961 . 



1 

I 

page 5 

HYPOG LYCEM IA ~ N DIABETiCS 

LIVER DISEASE AND D ABETES ME LLJ TUS 

3 1. Zimmerman, H. J . , L. J . Thomas and E. H. Scherr. Fast "ng b lood suga r in hepat ic 
di sease with r efe rence t o i nfrequency of hypog lycem i a. A. M. A. Arch . Int. Med . 
9 1: 577, 1953. 

32. Me ll i nkof f , S. M. and P. A. Tumu Jty. Hepat ic Hypog lycem i a. its occur r ence i n 
congest ive hear t f a il ure. N.E. J .M. 247 :745, 1952. 

33. Sk i ! !ern, P. G. an d E. H. Rynea r son. Med:ca l Aspects of Hypog lycem i a. 
J. Clin. Endo. and Meta b. 13: 587 9 1953. 

34. Howa d, J. E. Di ffere nt i a l di agnos i s and therapy of sponta neous hypog lycem i a. 
V. A. TB 10- 108, Apr i I 30, l955. 

11. ADD iSON2 S D ~ S EASE AND DiABETES ME LUTUS 

35 . Beaven, D. W., D. H. Ne lson, A. E. Re no !d and G. W. Thorn . Diabetes Me lli tus 
and Addi son ' s Disease. A repor t o f e ight cases and a r ev i ew of 55 cases 
i n the li te r ature. N.E. J . M. 26 1: 443, 1959. 

36. Gitt le r , R. D. , S. S. Faj ans, an d J. W. Con n. Coex" stence of Add i son ' s Di sease 
and Diabetes Me l li tus : Report of three cases wit h a d iscuss ion of metabo li c 
i nterre lat ionsh i ps. J . Cl! n. Endo. and Metab. 19~797 , 1959 . 

37. Wehrmach er , W. H. 
108 : 11 4, 196 10 

Add i so ne s Di sease wit h Diabetes Me lli tus. Arch. nt. Med. 

Il l. PANHYPOPiTUITARY DiS EASE AND D lABETES ME LUTUS 

38. Harvey, J . C. and de Kleck, J . 
19 :327 ' 1955. 

Houssay ph enomenon i n man . Am. J . Med. 

39. Kemp, J . A. Ame li orat io n of d i abetes me l li tus due to pitu itary necros i s. 
Ar ch. int. Med . 98 : 8 14, 1957. 

40 . Geo ras, C. S., G. F. Me i ssmer, J . A. Di I Jon and D. G. Ca lenda. 
Ame l iorat io n o f Diabetes Me ll i tus afte r pi tu i tary i nf r act ion. N.E. J .M. 263 : 
374, 1960. 

IV. PANCREAT~C iNSUUNOMA AND DiABETES ME LUTUS 

4 1. Gitt ler , R. D., G. Zu cker, R. Ei s i nger and N. Sto ll er . Ame l iorat ion of 
Di abetes Me lli tus by an i nsu li noma. N.E. J .M. 258 :932, 1958. 

42. Bre idah l , H. D., J. T. Pr iest ley, and E. H. Ry nea r son . Clin ical aspects of 
hyperinsu l i ni sm. J . A. M.A. !60 :1 98, 1956. 

43. Scho lz, D. A., W. H. ReM ine and • T. Pr iest ley. Hyper i nsu li ni sm : Rev i ew of 
95 cases of function i ng pancreat ic i s let ee l I tumors. Staff Meet o Mayo Cl i n. 
35 : 545, 1960. 



.I 

page 6 

44. Markow it z, A. M. , C. A. S lanetz, J r. , and V. K. Fr antz . Funct ion i ng is let ee l I 
tumors o"f the pancreas : 25-year fo ll ow- up. Ann. Su r g. 154 : 877 , 1961 . 

V• HYPOG LYC EM iA-PRODUCJ NG TUMORS AND DJABETES MELUTUS . 

45 . G. W. Thorn. Case Records o f M.G.H. - Week ly Cl i ni copatho log ica l Exerc ises. 
Case 34 - !963 N. E. J . M. 268 : 1! 29, 1963. 

46. L. Lowbeer . Hypog lycemia-p roduc i ng ext rapanc ~eat i c neop lasms : A Rev i ew. 
Am. J . Cl i n. Path . 35:233 , 196 1 • 

47 . Tranquada, R. E. , A. B. Bender and P. M. se·ge lman. Hypog lycem i a assoc iated 
w' t h carc i noma of t he cecum and syndrome of test lcu lar f em i ni zat ion . 
N. E. J . M. 266 :1302, 1962. 



page 7 

RATE ct OX I DATION o ~ /~ LCO HOL 
i \1) Live.r slic. e.. s 

ms ETOH /1oo m_g 

Fe. d 0.6 6 

Fasted 2Lt hl'"5 0.'3 3 

Fa s ted 4-8 \"'I 1' 5 0.3 't 

f"IETABOL\Sf'rl o~ ALCOHOL 
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lFFECT o~ FASTING and ALCOHOL METABOLISM Ql') DPN~OPNH Rat"1 os 

DPN ~ DPN H ra.l:. io total DPN ·1- \)PNH U,·e.r-

Fe. d 1.69 5.80 

Fed + ETO H I .O't 

Fastin9 1.3 't 4 .. 20 

F"asti'"3 + ETOH 0.66 
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1 SOURCES Of HEPATIC G-LUCOSE DURING PROLONGED FASTING 

Glucose·-6 ~· P ·-- jGlucose l 
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' TY"Io.se. - P ,.._. -- FR UCTOSE 




