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Introduction
This study investigates the affect caffeine has on insulin sensitivity, blood pressure, as well as insulin on blood
pressure.

Conclusions
Caffeine decreases insulin sensitivity.
Caffeine increases blood pressure.
Insulin increases blood pressure.

Study Design & Additional Information
11 participants in this study (6 women, 5 men), although
placebo group of this study was combined with data of a
parallel study (making it a total of 21 participants).
Participants were their own placebo and the caffeine
condition, separated by several weeks.
Women were tested at the same time during the month to
ensure reliability in the results.
Participants refrained from caffeine for 72 hours before the
study.
3mg/kg caffeine, or an equal volume amount of placebo,
was given intravenously to the subjects in each condition.

Amendments
This study was short term, and the researchers postulate that some of these effects would dissipate as a person
consumes more caffeine and sensitizes to the molecule.

Blocking the adenosine receptor causes
increases in whole body glucose uptake in
obese animals, but the opposite (decrease) in
lean animals.

Epinephrine release from caffeine reduces
glucose uptake

Caffeine crosses the blood-brain barrier and
stimulates catecholamines like epinephrine. In
rats, caffeine is related to inhibition of glucose
uptake in fat cells, but the inverse is the case
in muscle cells. Adenosine, however,
increases insulin sensitivity.
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11 participants in this study (6 women, 5 men),
although placebo group of this study was combined
with data of a parallel study (making it a total of 21
participants). Participants were their own placebo and
the caffeine condition, separated by several weeks.
Women were tested at the same time during the
month to ensure reliability in the results.
Participants refrained from caffeine for 72 hours
before the study.
3mg/kg caffeine, or an equal volume amount of
placebo, was given intravenously to the subjects in
each condition.
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Table 1
This is a table in response to forced hyperinsolinemia (insulin is injected into people, in a
controlled manner) at baseline (no insulin), 90 minutes (insulin added), and 120 minutes (insulin
added).

Primary Results:
- Epinephrine and Norepinephrine increased.
- Cortisol decreased.
- Free Fatty Acids decreased with insulin addition.
- Blood pressure increased with insulin addition.
- Heart rate and blood flow increased with insulin addition.

Take Away: Insulin, alone, increases catecholamines (epinephrine), reduces catabolic
hormone cortisol, lowers fatty acid release into the blood, and increases blood pressure in
healthy adults.

Figure 1
Participants were given caffeine or placebo (no caffeine) infused and then put on a euglycemic
clamp (insulin added to the blood stream) and researchers tested epinephrine, cortisol,
norepinephrine, and free fatty acids.

Primary Results:
- Caffeine increases epinephrine.
- Cortisol unaffected by caffeine.
- FFA increased with caffeine, but decreased when insulin added, still more than placebo.

Take Away: Caffeine increases catecholamines and free fatty acids.
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Table 2
Addition of nothing, then caffeine or placebo (loading dose - 0 minute), then during insulin clamp
(90 minutes insulin addition), then 120 minutes after insulin addition. Looking at blood pressure
and heart rate and blood flow.

Primary Results:
- Caffeine and insulin elevated blood pressure, but caffeine + insulin slightly elevated it more.

Take Away: Caffeine increases blood pressure, and more so with high insulin.

Epinephrine promotion by caffeine may induce hepatic glucose production and inhibit glucose
uptake by the cells, leading to less needing to be infused. Other studies have shown
epinephrine desensitizes tissues to insulin.

Caffeine stimulates lipolysis through epinephrine or by inhibiting adenosine induced suppression
of lipolysis. Increased plasma fatty acids may inhibit decreases liver glucose release and
reduces insulin sensitivity in peripheral cells.
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Figure 2
Here, the researchers have determined they'd like to keep blood glucose at around 5 millimolar
(that's a concentration) and infuse insulin into the blood stream, as well as more glucose (blood
sugar). If the amount of glucose they can put into the body is higher (Glucose Infusion Rate GIR), then the cells are shuttling away more glucose at the same level of insulin, making the
cells more insulin sensitive. Placebo (no caffeine) in open circles, black squares is caffeine
condition.

Primary Result:
- The caffeine condition has reduced glucose infusion rate.

Take Away: This shows caffeine reduces insulin sensitivity in healthy individuals.

The researchers mention that these effects are likely not long standing (but are untested here),
and may actually just be acute/temporary effects that dissipate as a person sensitizes to
caffeine.
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