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ABSTRACT 

  An 84-year old man had sudden onset of chronic insomnia, localized palmar tenderness and  “trigger finger” of the left hand ring finger. Laboratory studies indicated thiamin deficiency, increased inflammatory markers and fasting blood triglycerides. He discontinued sugar completely without changes in dietary supplements or life style. Gradual improvement in insomnia, trigger finger, weight loss and laboratory studies occurred over 6 months. Then a single minimal ingestion of simple carbohydrate resulted next day in increased blood triglycerides and thiamin pyrophosphate effect (TPPE) on transketolase activity (TKA).  
INTRODUCTION


The incidence of insomnia in the elderly was recently reviewed (1). References  to other studies report the annual incidence of insomnia at approximately 5% in older adults. Many parts of the brain, including the reticular activating system (RAS), the red nucleus, basal ganglia and pineal gland may participate in sleep and wake cycles. The duties of the autonomic nervous system vary with the cycle and cells that exert sleep-promoting influences are concentrated within the midline brainstem and anterior hypothalamus (1). The RAS keeps the cerebrum in a state of arousal or alert consciousness (2).  Thiamin in brain is important, but in parietal cortex and globus pallidus, mean levels of total thiamine in the oldest age group (77-103 years) were, respectively, 21 and 26% lower than those in the middle age group (40-55 years) (3).  Thiamine diphosphate (TDP) leads to synthesis of thiamine triphosphate (TTP), a possible  activator of large unit conductance chloride channels (4). The mechanisms of brain thiamine deficiency are incompletely elucidated (5).Experimental hypernutrition in mice causes either inflammation, obesity, or both (6,7).  It is hypothesized that sugar ingestion, even in small quantities, may have a similar effect in sensitive individuals.
CASE REPORT


A white male patient aged 84 years experienced sudden onset of intractable insomnia and stiffness in the fingers of both hands, particularly in the early morning,. The left hand ring finger was always flexed in the morning on awakening, resulting in painful forced passive extension and point tenderness in the distal plantar area.  He had been ringing the two heaviest bass bells in a hand bell choir for several years and had begun to experience numbness and painful flexion of both index fingers and thumbs. Ingestion of sugar was minimal and he had been taking supplementary vitamins, including thiamine. Laboratory studies revealed evidence of thiamine deficiency and several inflammatory markers were abnormally increased. 

He discontinued sugar and over a period of 6 months the insomnia, finger triggering, palmar tenderness and laboratory studies gradually improved.  Body mass index decreased from 28 to 26.
  A minor lapse in sugar ingestion was followed next morning by increase in blood triglycerides and  thiamine pyrophosphate effect (TPPE).

METHODS



Erythrocyte transketolase is a reliable test for abnormal thiamine homeostasis (8-13). The method used here was that of Massod et al. (14). It is expressed as the baseline activity of the enzyme (TKA) and its percent increase over baseline after in vitro addition of thiamine pyrophosphate (TPPE). Laboratory studies used are standard tests that indicate tissue inflammation.


RESULTS



Laboratory studies (Table) gradually became normal in 6 months after  withdrawal of dietary sugar. The triglycerides and TPPE increased slightly on the morning after a minor lapse in the ingestion of simple carbohydrate.  The normal laboratory range of TPPE is <18%. It may be that 0% is the only true normal, indicating coenzyme saturation, suggesting that TPPE indicates a gradual change from thiamine sufficiency to deficiency. 




	
	
	
	TABLE 
	
	
	

	DATE
	Choleterol
	Triglycerides
	Fibrinogen
	HsCRP
	TKA
	TPPE

	February
	169
	206
	412
	7
	65
	35%

	March
	155
	165
	
	
	55
	25%

	May
	160
	152
	312
	0.9
	85
	2%

	August
	166
	124
	
	0.3
	59
	0%

	
	Morning after minor ingestion of simple carbohydrates
	

	September
	169
	165
	220
	1
	62
	8%


 Consecutive laboratory blood tests 
Cholesterol (N <200 mg/dL), Triglycerides (N <150 mg/dL) Fibrinogen (N 180-350 mg/dL). Hypersensitive CrP (N 0.1-1.0mg/L) Transketolase activity (TKA: N 42-86mU) Thiamin pyrophosphate

     effect (TPPE:  N 0-17%)

DISCUSSION


 Modest ingestion of sugar in this patient, associated with insomnia, thiamine deficiency and a localized inflammatory reaction may be similar to the hypothalamic mechanism induced experimentally by hypernutrition in mice (6,7). From the year 2000, the traditional diet of Tepehuanos Indians was modified by the introduction of Western food, resulting in an increase in obesity, impaired fasting glucose, hypertension, hypertriglyceridemia and low HDL cholesterol (15). Inflammatory markers were associated with increased risk for coronary heart disease in clinically healthy men and women (16). In obese subjects, consumption of fructose-sweetened beverages decreased insulin secretion, blurred diurnal leptin profiles and increased postprandial triglyceride concentrations.  Increase in triglycerides was augmented with insulin resistance (17)


Inflammation




This patient had been ringing the two largest hand-bells in a bell-choir for several years. He had noticed gradual association of painful index fingers and thumbs in both hands, later to be followed by tenosynovitis in the left hand ring finger.  Dupuytren’s contracture and carpal tunnel syndrome have both been associated with hand vibration exposure (18). Dupuytren’s contracture and trigger finger occur more frequently in patients with diabetes, poor metabolic control and microvascular pathology (19). Increased CRP was reported as a risk marker for depressive symptomatology in an elderly population, but diet had nor been considered as possible etiology (20). 



Sleep disorder
 


Feeding regimens and food components affect the biologic clock in the suprachiasmatic nuclei of the anterior hypothalamus. The circadian clock controls energy homeostasis by regulating enzymatic activity involved in cholesterol, amino acid, lipid, glycogen and glucose metabolism. Several nutrients, including thiamine, can phase-shift circadian rhythms. Sleep disturbances are associated with hormonal imbalances and may result in metabolic disorders (21). The hypocretin system is a strong candidate for mediating both sleep and metabolic imbalances (22). Circadian timing affects almost all life’s processes. It dictates when we sleep and keeps every cell and tissue working under a tight temporal regimen. Pathophysiological alterations may result from internal desynchronization of the network of cerebral clocks (23).



Thiamine connection




  Thiamine supplementation in an elderly population improved appetite, general well-being and improved sleep patterns (24,25). Increased oxidative stress occurs in thiamine deficiency (26). Post prandial endothelial dysfunction was induced by hyperglycemia, hypertriglyceridemia and advanced glycation end products and methylglyoxal synthesis was blocked in patients with type 2 diabetes using an S-acyl derivative of thiamine (27). Although methylglyoxal increases in thiamine deficiency in experimental animals (28) its place in human pathophysiology is still poorly understood (29). 

Thiamine improves endothelium-dependent vasodilatation from hyperglycemia (30) and counters dyslipidemia and advanced glycation of plasma in streptozotocin-induced diabetic rats (31). Thornalley and associates have drawn attention to the potential of thiamine in the complications of diabetes (32)  Ingestion of simple carbohydrates increases the need for thiamine (33). Support of circadian rhythm in dictating life’s processes (21) was illustrated in the first case of thiamine dependent pyruvic dehydrogenase deficiency (33,34).  Thiamine deficiency induces endoplasmic reticulum stress in neurons (35).  Although its deficiency is known to cause Wernicke encephalopathy, the mechanism is poorly understood and the role of thiamine triphosphate (TTP) is still unknown. 
CONCLUSION AND HYPOTHESIS


 Obesity, with or without inflammation, is due to hypothalamic stimulation in mice (6). Thus the insomnia and localized inflammatory condition of the hand in this patient and their resolution by withdrawal of sugar suggests a similar mechanism. The 6 months delay in response to sugar withdrawal might have been seen as failure of treatment if it had been given up too soon. It is hypothesized that this patient may have been protected from the ultimate development of Dupuytren contracture in an elderly person whose energy metabolism is undergoing the natural entropy of aging, associated with repetitive light trauma to the hands. Genetic or epigenetic factors may increase the risk of stresses as they are met in daily living (36). Dysautonomia, from inefficient oxidative central control mechanisms, may be a prelude to the onset of some chronic organic diseases (37). The biochemical lesion is the underlying etiology.
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