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TOPIC 9 IMMUNITY AND STRESS

AIDS BROUGHT ATTN TO THE IMMUNE SYSTEM AS A PROCESS AND A MARKER OF STRESS.

INCREDIBLY COMPLEX CASCADE OF EVENTS TRIGGERED BY ANTIGENS [VIRUSES/ BACTERIA]  WHERE BY THE BODY DEFENDS ITSELF.

BIG PLAYERS:  WHITE BLOOD CELLS OF VARIOUS TYPES = LYMPHOCYTES GENERATED IN VARIOUS  SITES SUCH AS BONE MARROW & THYMUS/ LYMPH NODES, SPLEEN, APPENDIX ETC.  

THYMUS>> T CELLS [HELPERS/SUPPRESSORS/KILLERS]

 BONE MARROW>> B CELLS > >ANTIBODIES=PROTEIN MOLECULES [IMMUNOGLOBULINS] THAT KILL AND PREVENT INFECTION; [IN MUCUS AND SALIVA]

SOME [T-HELPER CELLS] ARE “NARC’S”  OR WATCHDOG CELLS THAT “REMEMBER” & IDENTIFY ANTIGENS= BIND TO EM AND ATTRACT T-KILLER CELLS =

THAT’S WHY WE DEVELOP IMMUNITY AFTER EXPOSURE:   T HELPERS  “REMEMBER”.

 B LYMPHOCYTES [B Cells] DEVELOP INTO ANTIBODIES [B CELLS THAT DESTROY {LYSE] THE BACTERIA OR VIRUS.

 SOME T CELLS ALSO CAN BE KILLERS THAT WORK WITH HELPERS.  

SOME T CELLS ARE SUPPRESSOR CELLS THAT CUT OFF THE IMMUNE RESPONSE [SWELLING/HEAT]

WHEN T HELPERS NOTICE INVASION> WHITE CELLS BEGIN TO DEVIDE AND MULTIPLY. 

SO: ONE SIGN OF A HEALTHY IMMUNE SYSTEM IS SPEEDY WHITE BLOOD CELL GROWTH

NK CELLS: SOME CELLS CAN KILL ON THEIR OWN WITH OUT THE “CALL” FROM T HELPERS= NK CELLS [TUMOR VIRUS KILLERS].

MACROPHAGES=ALSO INDEP BIG EATERS 

     ANOTHER ASPECT OF SYSTEM IS THAT IF IT FEELS “WEAK”  IT GENERATES LOTS OF ANTIBODIES FOR HERPES AND EPSTIEN BARR VIRUSES [VIRUS STAY LATENT BUT WHEN SYSTEM WEAKENS, VIRUS BEGINS TO REPLICATE]

SIMPLEX 1 = COLD SORES.  SIMPLEX 2 = GENITAL.
So lots of Herpes and EBarr antibodies=weak immunity. 

HUMORAL IMMUNITY = PREXISTING ANTIBODIES IN SALIVA, MUCUS, EJACULATE AND VAGINAL SECRETIONS.   IT WORKS FAST.

 CELLULAR IMMUNITY [GROWTH OF T HELPERS> T KILLERS & ANTIBODIES ETC] FOR NEW UNRECOGNIZED INVADER CAN TAKE DAYS/WEEKS.  

HOW MEAS: CELLS COME FROM THYMUS, LYMPH NODES, BONE MARROW, SPLEEN TONSILS,  APPENDIX ETC. BUT NO WAY TO MEAS ACTION IN THESE SITES.

CAN MEAS OVERALL LEVEL OF T LYMPH IN BLOOD VIA FLOW CYTOMETRY.  

CAN MEAS ANTIBODIES TO EPSTIEN BARR AND HERPES [LESS IS MORE]  

PROBLEM.  WHAT’S KEY IS THE RIGHT MIX OF INGREDIENTS [GIVEN THE INVADER] SO  NOT JUST MORE IS BETTER SO HARD TO INTERPERT.

ALSO LEVEL ALONE AS MEAS NOT REALLY SENSITIVE TO KNOWN STRESSORS.  

BUT WE CAN WATCH ASPECTS OF SYSTEM AT WORK.  

CAN MEAS CELL DIVISON=NEW CELL DIVISION REQUIRES NEW DNA FOR EACH CELL. NEW DNA  IN TURN REQUIRES THYMADINE WHICH IS “SUCKED UP” BY THE CREATION OF THE NEW CELLS.  

SO MIX T CELLS WITH SOMETHING THAT PROVOKES CELL DIVISION [A MITAGEN OR PLANT EXTRACT= CON A OR   PHA] AND RADIO ACTIVE THYMADINE.  MIX, WAIT AND POUR OFF EXCESS THYMADINE AND MEAS.  RADIOACTIVITY = BETA COUNTER. 

CAN MEAS NK CYTOTOXICITY: FEED TUMOR CELLL RADIOACTIVE ISOTOPE. MIX WITH NK CELL AND READ GAMMA COUNTER.

BREAKTHROUGHS IN IMMUNITY RESEARCH BEGAN IN 80”S AS WE LEARNED HOW TO MASTER THESE MEAS

AS SELYE PROMISED STRESS DOES EFFECT IMMUNITY:  

 PSYCH STRESSORS and IMMUNITY.  

JANICE KIECOLT GLASER AND RON GLASER

MED STUDENT RESCH: 

EXAMS DROP NK CYTOX AND UP HERPES ANTIBODIES

LONELY MED STUD  = LOW NK

ALZHEIMERS CARE GIVERS SHOW HIGH ANTIBODIES TITERS TO EP BARR

OTHER FINDINGS FROM VARIOUS LABS:

SPOUSE DEATH[BARTOP 77; SCLHEIFER 83]

DIVORCE/MARITAL DISCORD-k-g & glaser

DISRUPTED CHIMP COLONIES[COHEN ET AL 1990?]

 LRN HELPLESSNESS MANIP IN ANIMALS [MAIER LIEBESKIND AND SHAVIT /OVERCROWDING-Boranic

SEPARATION FROM MONKEY MOM [LAUDENSLAGER AND REITE]

DEPRESSION

 ALL SHOW LOWER IMMUNITY ON VAR MEAS.  

WHAT ABOUT LIFE CHANGE??? BY ITSELF NO EFFECT BUT IF LIFE CHANGE AND DEPRESSION THEN LOWER NK  [LOCKE].

FINALLY:  SS DURING STRESS IMPROVES IMMUNITY:  BARON ET AL 1990/JEMMOTT & MAGLIORE, 88-EXAMS?; KIELCOLT-GLASER..88.-LONELY MED STUDENTS  

K-G  & GLASER 91 CAREGIVERS WITH WORST SS HAVE POOREST IMMUNE FUNCTION.

HOW STRONG IS THE RELATIONSHIP??

IS THE SS IMMUNITY LINK DUE TO LOW DEPRESSION OR LOWER LIFE CHANGE???

NOT ALWAYS.  

SOME DIRECT LINK BETW STRESS AND IMMUNITY.

WHY: 

1. IMMUNE CELLS CAN SENSE BOTH CORTISOL AND NOR EP AND 

2. LESS SLEEP, DIET, BOOZE, ETC.

NOTE: LOTS OF CORREL DATA.  MAYBE ONLY THE WEAK, THE STUPID AND THE UNWORTHY GET FIRED, DIVORCED, DISLIKED AND SEPARATED.  IF SO WEAKNESS COULD BE THE REAL CAUSE OF LOW IMMUNITY.  OR POOR IMMUNITY CAUSES LOW FRIENDSHP, FIRED, DIVORCED.  “HE’S TOO SICK…I’M OUTTA HERE”.

NEED EXPERIMENTS: 

[NOTE THAT MOST ANIMAL DATA ABOVE IS RANDOM ASSIGNED TO STRESS]

THUS:

 LEARNED HELPLESSNESS STUDIES [MAIER &]

CHIMP SEPARATION STUDIES-LAUDENSLAGER] CHIMP COLONLY DISRUPTION STUDIES-COHEN 

HUMAN RESEARCH:

SKYLAB ASTRONAUTS SHOW DROP IN IMMUNITY JUST AFTER REENTRY AND SPLASHDOWN [KIMZY, 1975]

NALIBOFF ET AL.  SHORT TERM MATH STRESS > UPS NK

REPLIC BY SGOUTAS MCH, CACIOPPO ET AL 

But this is a stress effect for while nk up/ prolif to con a is down and fewer helpers rel to suppressors with more nor ep.   So for short term [12 min] stressors-nk up. 

RANDOM ASSIGNED TO STRESS REDUCTION: [SO HIGH VS LOW STRESS COMPARISON 

K-G, GLASER ET AL 85

45 GERIATRIC FOLK

SOCIAL CONTACT 12 TIMES [3 x 4 WEEKS}

RELAX TRAINING  12 TIMES

CONTROL

RELAX= BETTER NK, LOWER TITERS TO EP-BARR AND LESS SELF RATED DISTRESS

K-G, GLASER ET AL 86 MED STUDENTS TAUGHT [ PROG RELAX AT EXAMS.  FREQ OF RELAX USAGE, THE LESS THE DISTRESS AND THE HIGHER PERCENT OF HELPER T CELLS [BUT NULL ON MOST OTHERS].

FAWZY ET AL 1990  RANDOM ASSIGN TO SUPPORT GROUPS FOLLOWING SURGERY > SUPERIOR IMMUNE RESPONSE.  

CONTINUING QUESTIONS:  

ARE THESE IMMUNE CHANGES CLINICALLY RELEVANT???DO THEY EFFECT HEALTH.  LOOKS LIKE IT..    

K-G AND GLASER 88 SHOWS LOWERED IMMUNITY AMONG LOW SS CAREGIVERS AND UN HAPPILY MARRIED CORREL WITH HEALTH CENTER VISITS.  SIMILAR DATA FROM SEVERAL OTHER LABS.  

SPIEGAL ET AL 89 SHOWS SS UPS LIFE EXPECTANCY AFTER FAWZY SHOWS IT UPS IMMUNITY

PENNEBAKER ET AL SHOW BOTH IMMUNITY AND HEALTH EFFECTS OF DISCLOSURE

COHEN & OTHERS 1991-95 RANDOMLY PUT VIRAL NOSE DROPS INTO FOLKS….HIGH LIFE STRESS>47% GET COLDS WHILE LOW STRESS = 27%.  ALSO FEWER COLDS WITH HIGH SS.  

COLON ET AL 91 LEUKEMIA BONE MARROW TREATMENT.  IF DEPRESSED 12/13 DIE IN ONE YEAR.  IF NOT 39% ALIVE ONE YEAR LATER

CONCLUSION: IT LOOKS VERY MUCH LIKE SELYE WAS CORRECT 40 YEARS AGO. VARIOUS PSYCH STRESSORS [LAB AND LIFE] HURT IMMUNE FUNCTION.  VARIOUS STRESS REDUCERS [SS/RELAX/] HELP IT. AND THESE EFFECTS ARE STRONG ENOUGH TO AFFECT ILLNESS AND MORTALITY.   

WHATS LEFT? 

 THE IMPACT OF SHORT TERM STRESSORS ON THE PROCESS. 

THE IMPACT OF STRESS REDUCTION DURING:  MAJOR ILLNESS SUCH AS CANCER AND AIDS. DEVELOPING BETTER MEASURES.

