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Celiac Disease (CD) 

Celiac disease is an immune-mediated chronic 

enteropathy with a wide range of presenting 

manifestations of variable severity 

 

The disease is triggered by the ingestion of the 

gliadin fraction of wheat gluten and similar 

proteins of barley and rye in genetically 

susceptible individuals with subsequent immune 

reaction, leading to small bowel inflammation 

 Note: WHEAT FREE  Foods are often not GLUTEN-FREE 

  

There is currently no animal model for the 

disease 



Celiac Disease 

Nearly one out of every 150 Americans suffer 

from celiac disease  
 

 There is strong evidence for an increased 

occurrence of CD in children with first-degree 

relatives of patients with CD  

 

 There is evidence that anemia is common in 

children with CD, and an increased prevalence of 

unexplained anemia as a presenting feature is  also 

well described in adults with CD 



 

Gastrointestinal Manifestations of 

Celiac Disease in Children 

  

Chronic or recurrent diarrhea  

Diarrhea with failure to thrive 

Abdominal pain 

Vomiting 

Abdominal distension 

Anemia 

Irritability 

Inability to concentrate 



Non Gastrointestinal  

Manifestations 

 

 Delayed Puberty  

 Dental enamel hypoplasia  

    of permanent teeth 

 Osteopenia/Osteoporosis 

 Short Stature 

 

  Iron-deficient anemia  

  Resistant to oral Fe   

  Hepatitis  

  Arthritis 

  Epilepsy w/ occipital   

     calcifications 

Most common age of presentation: older child to adult 

 

Listed in descending order of 

strength of evidence 

 



 

Background for Consideration of 

Celiac Disease in  Baboons 

The Southwest National Primate Research Center in San Antonio, TX 

has a  baboon colony with approximately 3,800 baboons of which 2,000 

belong the pedigreed colony 

Preliminary analysis of the distribution of diarrhea in the  pedigree 

baboons showed a concentration of the affected animals with chronic 

diarrhea among the progeny of 4 sires that spaned 6 generations 



Animal Selection 
4200 

Offspring pedigrees 

reviewed 

from 57 sires 

4037 
Healthy offspring 

No diarrhea 

163 
Chronic Diarrhea >21 days 

3 hospital admissions w/in 6 mo 

No infectious agents identified 

51 (31%) 

Offspring of 4 sires 

61% of offspring of one sire 

euthanized for diarrhea! 

 

 tTG-IgG    

Zonulin    

 Duodenal Biopsy and   

    Necropsy specimens 

 

19 Chronic Diarrhea cases  

 tTG-IgG  

Zonulin      

 Duodenal Biopsy and 

    Necropsy specimens  

23 Controls  



40% of the off spring from one of  the  4  “diarrhea “ sires developed non-

infective chronic diarrhea, below is a pedigree  of offspring of baboon sire 

7937 

 

Presumptive Evidence that the Chronic 

Diarrhea  is Hereditary 

Figure 1- Closed symbols indicate progeny with chronic 

diarrhea defined as 21 days or more of hospitalization, or 

3 admissions for diarrhea with 6 month with no enteric 

pathogens Identified.  

All animas were unresponsive to antibiotic treatment.  

Diagonal slashes indicate death. 

 



Methods of Diagnosis 

of Celiac Disease 

 

 Measure tTG (tissue transglutaminase) for initial blood testing. tTG is the IgA 

antibody to human recombinant tissue transglutaminase 

 

 Measure serum Zonulin. Zonulin regulates the permeability of the intestines.  

 ( Only one lab currently runs this assay- University of Maryland Center for 

Celiac Research) 

 

 

 When the serum tTG is elevated it is recommended that a small intestinal 

biopsy be performed 

 

 In people it is currently recommended that confirmation of the diagnosis of 

Celiac disease requires an intestinal biopsy in all cases, even if serological 

tests for Celiac disease are negative 

 

 In Primate colonies  where it is not always feasible to perform a duodenal 

biopsy- try Harlan wheat free diet 7195 for dietary control 

 

 Resolution of signs after a gluten free diet would be presumptive evidence 

for celiac disease 
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Tissue Transglutaminase (tTG) 
Run at the celiac disease center in Maryland 

The initial test of choice  

 Used for the detection of antibodies to aid in the diagnosis of 

gluten-sensitive enteropathy (GSE) 

 

 Reference Interval  

 Negative: <6 units/mL  

 Weak positive: 6-9 units/mL  

 Positive: >9 units/mL 

 

 If tTG is normal, it is unlikely the child has CD, and other conditions are 

considered  

 

 However, A negative result does not rule out celiac disease. The 

inclusion of the tTG IgG autoantibodies is important because it is not 

uncommon for celiac patients to be IgA deficient. For those individuals 

who are selective IgA deficient, measurement of TTG IgG is 

recommended.  

 

 NOTE: IgA levels tend to increase with age, so a young child does not 

have the levels necessary to trip the tests. 

 



 

 

Intestinal Zonulin: Open Sesame! 

 

 
 

Zonulin is a protein that regulates the permeability of the intestines by controlling 

the opening and closing of specialized structures that act like gates between 

cells , i.e., the intercellular tight junctions.  

 

When the body produces too much zonulin, these gates get stuck, open for too long 

and allow undigested foodstuff, toxins and other bacterial and viral particles 

access to the immune system. In the case of celiac disease, a big protein like 

gluten gets through to the immune system and is attacked by antibiodies.  

 

This increased intestinal permeability has been observed in numerous human 

autoimmune diseases, including type-1 diabetes, celiac disease, multiple 

sclerosis and rheumatoid arthritis.  

 

In addition, many people who suffer from celiac disease also suffer from other 

autoimmune disorders 

 

Patients with active celiac disease show higher levels of zonulin and anti-zonulin 

antibodies compared to non-celiac patients and patients in remission, who were 

eating a gluten-free diet. 

 

.  



Definitive Diagnosis of Celiac 

Disease in People 

 A small intestinal biopsy (duodenal) showing the typical 

celiac enteropathy is considered the gold standard for 

proper diagnosis of celiac disease 

    Because the histologic changes in CD may be patchy, 

it is recommended that multiple biopsy specimens be 

obtained from the second or more distal part of the 

duodenum. (In the case of the baboons we biopsied the first 

part of the duodenum right past the pylorus.) 

 

 The diagnosis of CD is considered definitive when there is 

complete symptom resolution after treatment with a strict 

Gluten Free Diet (GFD) in a previously symptomatic 

individual with characteristic histologic changes on small 

intestinal biopsy.  

 

 A positive serological test (tTG) or Zonulin that reverts to 

negative after treatment with a strict GFD in such cases is 

further supportive evidence for the diagnosis of CD. 



Analysis by Western blot and Sandwich R5-ELISA of 

Harlan Teklad Diet 3715 and  

Harlan Teklad gluten free diet (GFD)7195 

* Wheat-Gliadin Standard 

Determinad by Sandwich R5-ELISA 

263 10370 

Native 

Hydrolysate 

ppm gluten A  263 

ppm gluten B  10270  

Wheat * 

Standard 

Bag A Bag B 

Bag A-7195 GFD 

Bag B-3715 Reg diet 



Baseline: 19656 

   Duodenal biopsies showed patchy villous 

blunting with an increase in intraepithelial 

lymphocytes, crypt hyperplasia, some signs of 

mitosis in the crypts, a decreased villous crypt 

ratio and an  

Elevated tissue transglutaminase-IgG (tTG-

IgG) and Zonulin levels 


