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NORMAL GALLBLADDER FUNCTION
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GB

Cholesterol - bile salts
Affects tight junctions, immune system,
inflammation
GB contracts - emulsifies fat, essential fatty
acids, and microbiome effects
Bile salts - help in detox, and are signalling
agents for the metabolic system



GALLBLADDER DYSFUNCTION

Silent GaIIstones
Risk for
Impaired Gallbladder [ ]
[ Bile Salt Synthesis J = | Sludge Formation 9' Gallstones Ié Ga(I:I:rI]aci(rier
’ / Gallstone
Obstruction

[ Functional Gallbladder Symptoms ] ¢
¢ Intraluminal pressure as the

* Bloat.ing and distention gallbladder contracts against the
* Burping after fatty mea!s . obstructed outlet
* Upper back and abdominal pain ¢

* Chronic digestive complaints

* Abdominal pain and cramping
* Pain between shoulder blades
* Nausea and vomiting

. Microbiome
¥ Bile Salts [=>
Imbalance
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Gallstones

Blockage of bile
duct by gallstones

Healthy gallbladder Gallbladder with gallstones



Gallbladder
Dysfunction

Most overlooked area with GI dysfunction
GB out - cystic duct becomes a GB and you can
still have problems.

Need lipases, bile salts



Metabolic Assessment Form
Category VIl = Gallbladder Dysfunction

Category VIII
Greasy or high-fat foods cause distress 0O 1 2 3
Lower bowel gas and/or bloating several hours

after eating 0O 1 2 3
Bitter metallic taste in mouth, especially in the moming 0 1 2 3
Burpy, fishy taste after consuming fish oils 0O 1 2 3
Difficulty losing weight 0O 1 2 3
Unexplained itchy skin 0O 1 2 3
Yellowish cast to eyes 0O 1 2 3
Stool color alternates from clay colored to

normal brown 0O 1 2 3
Reddened skin, especially palms 0O 1 2 3
Dry or flaky skin and/or hair 0O 1 2 3
History of gallbladder attacks or stones 0O 1 2 3
Have you had your gallbladder removed? Yes No

!



GB Issues

Several diseases can affect it
Gallstones
Cholecystitis
Gilbert’s
Choledocholithiasis (lodging stone in the
neck or duct of the GB)
Biliary dyskinesia (GB valves or muscles)
Sclerosing cholangitis (inflammation/scar)
GB cancer, polyps, gangrene, abscess



GB RF

Non-modifiable

5F’s

Female

Fluffy

Forty

Fertile

Fair
Native American
Mexican American
Family Hx Gallstones
Having diabetes

Modifiable:

Losing weight quickly
Sedentary

Pregnancy

High fat diet

Low fiber diet

Taking BCP or other
hormones

High insulin



GB RF

Ethnicity
Highest - NA Indians, S. Americans
Whites and Mexicans - intermediate
5x risk with family history
Over 40 4-10x risk
Modifiable - obesity is primary one
25% have gallstones
Metabolic Sx - low HDL, high TAG
30-71% with rapid weight loss - get stones
Untreated celiac and GS have increased risk



LACK OF EXERCISE AND GALLSTONE FORMATION
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METABOLIC FACTORS FOR GALLSTONE FORMATION 9

@Ietabolic Syndrome\ A
Abdominal Obesity [ Obesity ]
t Blood Pressure 'T
t Fasting Glucose Diabetes
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d HDL )
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HORMONAL CAUSES FOR GALLSTONES

t Estrogen t Progestins

- Oral Contraceptives - Hormone Replacement Therapy
- Estrogen Replacement Therapy
= Ovarian Cysts

- Physiological Mechanisms
- Genetics

v

t Cholesterol Secretion into Gallbladder t Bile Salt Secretion
{ Bile Salt Secretion + Gallbladder Emptying
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NEUROLOGICAL AND ENTERIC NERVOUS SYSTEM MECHANISMS FOR GALLSTONES

Brain Injury  Neurodegenerative Chronic Intestinal Gut Medications
Disease Inflammation Neurodegeneration
¥ Vagal Motor Nuclei ¥ Enteric Neurons
Activity System Activity

} Gallbladder Motility Contraction/Motility/Ejection

|

Bile Stasis

|

[ Gallstone Formation ]
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MEDICATIONS THAT PROMOTE GALLSTONE FORMATION

[ Statins ]—P# HMG-CoA Reductase —> ¢ Cholesterol synthesis into bile

[ Thiazide Diuretics | === 1 Biliary cholesterol saturation

{ Ceftriaxone Antibiotic ]—> t Biliary sludge

( Octreotide/Somatostatin | === | CCK Release ——> } Gallbladder motility




GB Disease

Acute cholecystitis
6-11% of those with stones will develop
Acalculous is inflammation without stones
10% - high complication rate, inflammation
and ischemia
Chronic - chronic inflammatory cell
infiltration
Almost always associated with stones and a
result of recurring attacks leading to fibrosis
and thickening of the GB



Risk factors for acute acalculous cholecystitis

Acute myelogenous leukemia End-stage renal disease
Acquired immune deficiency syndrome Heart failure
Ampullary stenosis Hemobilia
Bone marrow transplantation Immunosuppression
Burns Infections
Cardiopulmonary resuscitation Major trauma
Childbirth Mechanical ventilation
Choledochal cyst Medications (e.g., opiates, sunitinib)
Cholesterol emboli Metastases to porta hepatis
Coronary heart disease Multiple transfusions
Cystic duct obstruction by a percutaneous Nobihary surgery
transhepatic catheter in the bile duct Sepsis/hypotension
Diabetes meliitus Total parenteral nutrition

Vasculitis



Gallbladder

Stones
Stones: severe acute pain in the RUQ - worse

after fatty meals
Can radiate to shoulder blades
Indigestion, nausea/vomiting
Burping and bloating
Dark urine
Clay colored stools
Biliary colic
Many asymptomatic!



Acute

cholecystitis
When a stone blocks the outgoing bile duct

This can cause inflammation and infection
Risk 1-3%
Symptoms
Intense pain in upper stomach/mid back
Fever and chills
Appetite loss
Nausea and vomiting



Other
complications

Jaundice

Cholecystitis (infection)
Cholangitis - bile duct infection
Sepsis - blood infection
Pancreas inflammation

GB cancer



Sluggish GB

Some will have decreased EF from the GB
Symptoms are due to lack of release of bile
Can be diagnosed with HIDA scan
Many feel we can improve this
Can be associated with underlying issues
like gut dysfunction, CIRS, and more
Most common with vague symptoms



Other Signs

of GB
dysfunction Chronic low Vit D - could be fat malabsorption

and GB issues
Bitter metallic taste - bile issue
Fish oil burps - fat digestion issue
Fat absorption issues
Issues with fat soluble nutrients
ADEK
Low K - low platelets
Dry skin
Poor nails



GB

Ultrasound helpful but not always dx.

Early issues/sludge/slow function may not
show

Need to stop and resolve this before moving
on.

Gallstones can take months to resolve



GB
treatments

Bile salts - digest sludge and dissolve stones
Most aggressive with most SE’s
Diarrhea, cramping
Go slow (and not long-term)
Exercise (increases vagal tone and GB
function). Yoga/stretching - torso movement
and vagus stimulation
Manage and decrease insulin resistance
Remove hormones if on them and you can
Treat iron deficiency (low iron increases GS)



GB
Treatments

Coffee - can be a huge help with gallstones
No negative studies with this
Coffee enema - less caffeine in the blood
Helps with gallstones (good for those
sensitive to caffeine)
Smooth muscle contraction
Vitamin C and taurine (help make bile salts)
PC, beet root extract (use if not tolerate oxbile)
Curcumin, ginger, flavinoids



GB Px

Flush??
Testing on the stones - weren't stones
“Soap stones”
Float?? Real stones sink
Some studies on US show decreased
stones?
Bilemin



LIFESTYLE STRAGETIES TO MANAGE GALLSTONES

=== 30 minutes of endurance five times a week

—>  Fats/Oils

{ Fried Food
 Carbohydrates (Reduce Insulin)
+ Sugar (Reduce Insulin)
t Fiber

Drink Coffee

=P |dentify medications that promote gallstones

- Hormone replacement therapy
- Oral contraceptives

- Statins

= Diuretics

= Chronic use of antibiotics
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Treatment/prevention of
gallbladder dysfunction

Weight loss
Increase physical activity
Paleo (gluten-free) diet
Discontinue drugs that harm gallbladder

Address underlying conditions



NUTRACEUTICAL APROACHES TO GALLSTONES

Mechanisms of Action

Nutraceuticals

Promotes gallbladder contraction, motility, and ejection

* Coffee
* Green Tea
* Ginger
¢ Curcumin

Promotes metabolism of cholesterol into bile salts

* Phosphatidylcholine

* Beet root extract

* Taurine

* Vitamin C

* Omega-3 Fatty Acids (must have lipase to digest)

Counteracts the negative impact of estrogen on bile
flow

* Silymarin (milk thistle)
* Dandelion

Dissolves gallstones aggressively

.

* Bile Salts (ox bile)

* Note: Iron deficiency leads to cholesterol saturation of stones and reduces gallbladder motility
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Supplements and botanicals for
gallbladder dysfunction

Intervention Comments
Bitters Help with bile synthesis and metabolism
Other botanicals Help with bile synthesis and metabolism
Phosphatidylcholine Prevents and possibly dissolves gallstones
Vitamin C Prevents gallstones
Rowachol May dissolve gallstones

Ox bile / bile salts Acts as “bile replacement”



Fat
digestion

Fat digestion issues
Bile acid factors, bitters, PC
Liposomal C with either group above at
2g/d
Enzymes - Enzymix Pro (place holder)



Markers of impaired gallbladder function

Marker Value
ALT High
AST High
Bilirubin High
Alkaline phosphatase High
5'-Nucleotidase High
LDH High

GGT High



GB

Marker

Total

Direct

Bilirubin

Lab range
0-1.2 mg/dL

0-0.4 mg/dL

Functional range
N/A

N/A



Gilbert’s

AKA familial nonhemolytic jaundice
Overproduction of unconjugated or indirect
bilirubin and episodes of mild jaundice
Genetic

Can be triggered by fasting, dehydration,
concurrent disease, menstruation,
overexertion

4-16% of population

Fluctuates so not always picked up



Bilirubin

Bilirubin - 4 stages

Uptake from circulation

Intracellular storage

Conjugation with glucuronic acid

Biliary excretion
Normal - 96% bilirubin is unconjugated
Abnormalities in any of the 4 stages can lead to
high bilirubin
Determine conjugated and unconjugated



Bilirubin

Bilirubin high
History and physical
Jaundice

Consider Risk factors

Meds, Alcohol, IV drug use, HIV

Foreign travel, Exposure toxins
Acholangitis - fever, chills, RUQ pain
Hepatitis - anorexia, malaise, fatigue
Gallstones, cholecystitis - RUQ only
Other LFT normal - Gilbert’s, hemolysis



LEFT

Alk Phosph elevated more than ALT/AST
Biliary obstruction (gallstones, cholestasis

or sarcoid)
ALT and AST higher than AP - likely liver



High bilirubin

History, physical exam, risk factors

’/Signs & symptoms\

Fever/chills/URQ? URQ alone?

Cholangitis? Gallstones/cholecystitis

Other markers: ALT, AST Alk Phos, 5'-Nucleo

Normal / \Abnormal

\

Hemolysus or Gilbert ALT/AST hlgher Alk phos/5’-Nucleo higher

l Biliary obstruction

Liver disease Cholestasis
Sarcoidosis



Causes of bilirubin elevation

Marker Causes
Hemolysis
High indirect E"’*‘“‘m’,‘;‘hz;‘;;',‘;° e
uniﬁ?r'sgia‘:ed Stress siluations (e.g., sepsis) leading lo increased production of bilirubin
Impaired hepatic bilirubin uptake
impaired bilirubin conjugation
Biliary obstruction (e.g.. galistones, pancreatic or bikary malignancy, AlIDS cholangiopathy, parasites)
Viral hepatitis
Alcoholic hepatitis
Nonalcoholic steatohepatitis
Primary biliary cholangitis
High direct/ ,wm::d i
patopathy
conjugated Liver infiltration
bilirubin

Gilbert's syndrome
Total parenteral nutrition
Postoperative jaundice
Intrahepatic cholestasis of pregnancy
End-stage liver disease
Organ transplantation (e.g., bone marrow, liver)



LEFT

Elevated AP - liver and GB in 80%, bone 18%
If AP more than 4x normal - likely obstructive
(stones), infection or cirrhosis
AP can be elevated in kidney disease. Degree
of elevation often predicts progression
Intestinal AP - detoxifies LPS
So increased intestinal AP - increase
states of dysbiosis and disrupted
microbiome



LLDH

Elevated in liver disease. GB cancer,
cholelithiasis, and chronic cholecystitis
Increasing trend from stage 1-4 of GB cancer



Indications for high GGT

Confirm liver/gallbladder origin of T alk phos

Alcohol abuse or alcoholic liver disease
Metabolic dysfunction
Cardiovascular disease

Iron overload



GGT

Use with other markers
Can confirm a liver or GB origin of elevated AP
Isolated GGT often alcohol related



Decreased

Function
Many don’t have abnormal labs - severe s/s

Many just have dysfunctional GB
Toxins/CIRS - making the bile thick
Decreased release due to low acid, vagal/brain
1ssues
Where we have to investigate
Metabolic form
Symptoms
Imaging and labs
Trial and error



