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CHAPTER V I I

APPENDICES

A P P E N D IX  I  ะ C H E M IC A L  R E A G E N TS

R a d io im m u n o a s s a y  K i t s

-  T o t a l  T 4  d o u b l e  a n t i b o d y  

k i t  ( C a t  N o .  K T 4 D 1 , K T 4 D 5 )

-  T S H  d o u b l e  a n t i b o d y  k i t  

( C a t  N o .  CA  1 5 9 1 )

-  P R L  d o u b l e  a n t i b o d y  k i t  

( C a t  N o .  K P R D 1 , K P R D 5 )

-  e s t r a d i o l - 1 7 B  s t a n d a r d

-  e s t r a d i o l - 1 7 B  a n t i s e r u m

-  ( 2 , 4 , 6 , 7 - % )  e s t r a d i o l

-  c o r t i s o l  s t a n d a r d

-  c o r t i s o l  a n t i s e r u m

-  ( 1 , 2 , 6 , 7 - % )  c o r t i s o l

-  t e s t o s t e r o n e  s t a n d a r d

-  t e s t o s t e r o n e  a n t i s e r u m

-  ( 1 , 2 , 6 , 7 - % )  t e s t o s t e r o n e

Diagnostic Products 

Corporation,Los ange les, USA.

ะ INSTAR Corporation, S t il lw a te r ,  

USA.

ะ D iagnostic Products

Corporation,Los ange les, USA.

ะ WHO RIA Reagent Programme.

ะ WHO RIA Reagent Programme.

: Amersham In te rn a tion a l PLC,

England.

ะ WHO RIA Reagent Programme.

ะ WHO RIA Reagent Programme.

ะ Amersham In te rn a tion a l PLC, 

England.

ะ WHO RIA Reagent Programme.

ะ WHO RIA Reagent Programme.

ะ Amersham In te rn a tion a l PLC,

England.
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Hormones

-  L -thy rox in  (Lot. 70HC673) ะ Sigma Chemical Co., S t.Louis, USA.

-  3 ,3 ’ ,5 -tr iio d o -L -th y ro n in e  

(Cat No. T5516)

ะ Sigma Chemical Co., S t.Lou is, USA.

-  th y ro tro p in  re leasing hormone 

(Cat No. P-2161)

Others

: Sigma Chemical Co., S t.Louis, USA.

-  charcoal WHO RIA Reagent Programme.

-  dextran WHO RIA Reagent Programme.

-  g e la tin D ifco Laboratories, Michigan, USA.

-  sodium dihydrogen phosphate 

monohydrate

Merck Ltd, Darmstadt, Germany.

-  disodium hydrogen phosphate Merck Ltd , Darmstadt, Germany.

-  sodium ch lo ride Merck Ltd, Darmstadt, Germany.

-  phenyl-oxazolylphenyl-oxazolyl 

-phenyl

Sigma Chemical Co., S t.Lou is, USA.

-  2 ,5-diphenyloxazole(PPO) Sigma Chemical Co., S t.Lou is, USA.

-  toluene Merck Ltd, Darmstadt, Germany.

-  1,4-dioxane Merck Ltd, Darmstadt, Germany.

-  thimerosol Sigma Chemical Co., S t.Louis, USA.

-  methanol Merck Ltd, Darmstadt, Germany.

-  ethanol absolute Merck Ltd, Darmstadt, Germany.

-  d ie th y l ether Merck Ltd , Darmstadt, Germany.

-  normal saline(0.9% NaCl) Abbott Pharma L td . , Bangkok,

Thailand.
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-  c e lite 1 Fluka chemei AG, Switzerland.

-  sodium hydroxide : BDH Chemical L td , England.

-  heparin Leo Pharmaceutical Products, 

B a le lrp , Denmark.

-  ketamine hydrochloride

:

Parke Davis PTV, L td , Sydney, 

A u s tra lia .

-  [N -m ethyl-% ] morphine ะ Du Pont Company, Wilmington, USA.

APPENDIX I I  ะ INSTRUMENTS

-  needle and syringes : Terumo Corporation, Tokyo, Japan.

-  mixer : Thermolyne Corporation, Dubugelowa, 

USA.

-  pH-meter : Corning-EEI S c ie n t if ic  Instruments,-  

England.

-  magnetic s t i r r e r : S-18521 Thermolyne Corporation, 

Iowa, USA.

-  balance W.M. Ainsworth and Sons In c . , 

Benver, USA.

-  re fig e ra ted  cen tifuga to r In te rn a tion a l Equipment Company 

Mass, USA.

-  autoclave ะ Forma S c ie n t if ic  M arie tte , Ohio, 

USA.

-  u ltra s o n ic  cleaner

:

W.M. Ainsworth and Sons In c ., 

Benver, Colo, USA.

: Elma D-7700, West Germany.

-  d r i-b lo c k  heater ะ Thecam Incorporated, Princeton,

N . J . ,  USA .
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-  ad justab le m icopipette ะ

model 5000

-  m icrop ipette  ะ

-  re p e tit iv e  syringe dispenser ะ

model 8100

-  water bath ะ

-  B - liq u id  s c in t i l la t io n  counter ะ

-  gamma-counter model 1280 ะ

-  m illip o re  size 0 .2 2  um ะ

APPENDIX I I I  ะ REAGENT PREPARATIONS

N ich iryo  Co., L td ., Tokyo, Japan.

Eppendrof 3130, Germany.

N ich iryo  Co., L td ., Tokyo, Japan.

Lab-line  Instruments, In c ., 

Melrose Park, I l l i n o is ,  USA. 

Packard Instrument Co., USA.

LKB Wallac, F inland.

Corp Bedford Mass, USA.

Morphine Solution

Morphine stock so lu tion  was fre sh ly  prepared once a week. 

The weighted morphine hydrochloride powder fo r one week treatment 

(M.w. ะ 321.8 ะ k in d ly  supplied by Drug Depedence Research Center, 

In s t itu te  o f Health Research, Chulalongkorn U n ive rs ity ) was 

completely dissolved in  t r i - d i s t i 1 led water to  a f in a l volume o f

0.5 ml/day. The so lu tio n  was s te r ile d  by f i l t e r in g  through 0.22 um 

m illip o re  f i l t e r  and stored in  a dark b o tt le  at room temperature.

Radioactive morphine so lu tion

One hundreds m ic ro lite rs  o f rad ioactive  morphine (N-methyl- 

%-morphine ะ MW. 285.3 ะ DuPont Company, USA) was a liquoted from 

stock so lu tion  (1 mCi/ml or 0.0038 mg/ml) tha t was provided in
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ethanol so lu tion  in to  a dark v ia l and dried  under the s te r i le  a ir  

flow . The p rac tice  o f isotope d i lu t io n  involved adding a small 

amount o f rad ioac tive  drug ( approximately 1 percent o f the to ta l)  

to a system already containing the un labe lled drug (Curry and 

Whelpton, 1983). Then, the remaining residual was redissolved w ith

2.5 ml s te r i le  sa line  and added 0.01 mg morphine hydrochloride 

powder. This so lu tio n  was homogenously mixed in  vortex mixer. The 

f in a l concentration o f rad ioactive  morphine was obtained as 20 uC i/

0.5 m l.

Preparation o f s te ro id  Assay Reagents

These reagent preparation followed WHO(1990) procedure.

1 . S tero id assay bu ffe r (b u ffe r ร)

*2.35 g sodium dihydrogen phosphate (anhydrous) ะ NaH2PC>4 

*11.6 g disodium hydrogen phosphate(anhydrous) ะ Na2HPC>4

8 .8  g sodium ch lo ride  ะ NaCl

0 .1  g th iom erso l(m erth io la te)

1 .0  g g e la tin

* I f  the hydrated form are used then the amounts taken 

must be increased in  proportion to the degree o f hydra tion .

Dissolved a l l  constituents except g e la tin  in  750 ml 

d is t i l le d  water. The g e la tin  must be dissolved in  a small volume o f 

warm, not b o il,  water before being added to the other reagents. Made 

up the volume to 1 l i t e r .  The pH o f th is  bu ffe r should be check to 

be between 7.2 and 7.4 by drop wise add ition  o f sodium hydroxide 

(NaOH) or hydroch loric  acid (HC1).
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The b u ffe r could be stab le  at 4 ๐c fo r  at least 1 

month. This b u ffe r ร was used as the d ilu e n t fo r  a l l  reagents in 

s te ro id  assays.

2. Charcoal suspension 

0.625 g charcoal 

0.0625 g dextran 

100 ml b u ffe r ร

Dissolved dextran in  100 ml b u ffe r ร in  a stoppered 

conta iner, then added charcoal and shaked v igorously fo r  30 seconds. 

The charcoal reagent should be stab le  at 4 ° c  fo r  up to  one month. 

The s e tt le  down suspension should be s t ir re d  v igo rously  during use.

3. S c in t i l la t io n  f lu id

5.0 g 2,3-diphenyloxazole (PPO)

0.3 g l,4 -b is [2 -(5 -p h e n y lo x a z o ly l) ] benzene (POPOP)

1.0  1 toluene 

200 ml dioxane

Homogenously mixed a l l  constituents and stored in  the 

dark b o tt le . The so lu tion  could be stab le at the room temperature.

APPENDIX IV ะ QUALITY CONTROL PREPARATION

Hormone Free Serum(HFS)

Hormone free serum was used as d ilue n t ad jus ting  the q u a lity  

con tro l pool serum and prepared fo llow ing  the North East Thames 

Region Immunoassay Unit (NETRIA). I t  was performed by f i l t e r in g
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PCX)led monkey serum through the column. The column was made from the 

50 ml dispossable syringe shown in  Figure 58. The bottom is  paked 

w ith  glass wool, and consequently, covered w ith  f i l te r e d  paper 

(Whatman no.4 ), c e lite  and, charcoal and c e lite  so lu tion  (4 :1 ). The 

c e li te  and charcoal so lu tion  was made by mixing 8 g charcoal and 2 g 

c e lite  w ith  20 ml d is t i l le d  water and then pouring in to  the column 

and elu ted w ith  5 ml d is t i l le d  water. A fte r a column was s e ttle d , 

50 ml o f pooled monkey serum adding 2,000 cpm/ml 125I-T 4 was then 

f i l te r e d  through the column. The hormone free serum was then 

co llec ted  a fte r  the estimated water volume was already e lu te . The 

eluated serum was tested w ith  ammonium s a lt ( (NH4 ) 2ร0 ^.). The 

ammonium s a lt could have a reaction  w ith  p ro te in  in  serum and 

represented a white p re c ip ita tio n . From th is  method i t  is  possib le 

to  separate over 98% o f endogenous hormones which monitored by 

counting 125j_t ^

T 4( 2000 cpm/ml

Figure 56 A diagram showing column preparation fo r  performing HFS.
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High Hormonal Level o f Q ua lity  Control (PC)

1. High PRL leve l o f q u a lity  contro l

Hyperprolactinemia in  cynomolgus monkeys were stim ulated 

by intravenous in je c t io n  o f syn the tic  TRH (M.w. 362.4 ะ sigma 

Chemical Co., USA). The used dose was based on the s tim u la tion  o f 

PRL release by TRH in  man (Jacobs et a l . ,  1971; Burrow, Spaulding 

and Donabedian, 1977; Namking, et a l . ,  1982), rhesus monkeys 

(Diefenbach, et a l . ,  1976) and ra ts  (Buydens, et a l . ,  1987). 

Moreover, the baseline PRL level was higher in  females than in  males 

and the peak leve l response to  TRH adm in is tra tion  in  females was 

also higher than in  males (Namking, et a l . ,  1982). Therefore, adult 

female cynomolgus monkeys were considered to be a subject fo r 

preparing high PRL level o f q u a lity  con tro l.

At f i r s t ,  two adult female monkeys were administered a 

100 ug bolus intravenous in je c tio n  o f TRH in  1.0 ml sa line , blood 

sample were co llec ted  frequently  at 0, 10, 20, 30, 45, 60, 90, 120, 

and 180 minutes, the rea fte r. Serum PRL leve ls were measured by 

homogenous radioimmunoassay system (human PRL RIA k i t  ะ Diagnostic 

Products Corporation, USA). A s t r ik in g  and consistent e leva tion  o f 

PRL leve ls was seen 10 minutes a fte r  intravenous TRH in je c t io n . The 

peak values occurred at 10 to 30 minutes and th e re a fte r serum PRL 

leve ls f e l l  s low ly toward baseline by 180 minutes (Figure 57). 

Furthermore, from th is  re s u lt, ten adult female monkeys were given 

100 ug TRH as a bolus intravenous in je c t io n  in  1.0 ml sa line  and 

blood withdrawal was followed at 10 minutes a fte r  in je c t io n . 

Separated blood serum o f each monkey were pooled together and
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F i g u r e  57  Mean p ro lac tin  profile(X±SE) in adult female monkeys 

a fte r  an intravenous adm in is tra tion  o f 100 ug TRH.
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determined PRL leve l the rea fte r. The high PRL leve l o f q u a lity  

con tro l was adjusted from pooled PRL serum to  be 1677.15 + 46.96 

m iu /l concentration or at 20 percent bound o f standard curve by 

using s e r ia l d i lu t io n  w ith  pooled normal serum o f known PRL 

concentrât ion.

2. High T4 level o f q u a lity  con tro l

Pool monkey serum o f high T4 leve l was prepared 

by adding standard thyroxin  (Sodium L-thyrox in  pentahydrate ะ sigma 

Chemical Co., USA) to pool normal monkey serum. From stock so lu tion  

o f standard T4 (1 mg/ml), i t  was d ilu te d  w ith  t r i - d i s t i 1 led water 

(1 ะ 10) to  obta in  the working so lu tio n  in  concentration o f 100 ug/ml 

In small amount, th is  working so lu tio n  was d ilu te d  in  a s e r ia l set 

w ith  pool normal monkey serum which occupied T4 concentration 

ranging between 4.5 ug/dl and 6.0 u g /d l. The optimal ra t io  o f s e r ia l 

d i lu t io n  was then selected (1 ะ 16) and used fo r  preparing the pool 

serum o f high T4 level (about 16 ug /d l or 20 percent in te rcep t o f 

standard curve) in  the large scale. This prepared pool serum was 

a liquoted in to  each tube to avoid repeated freezing and thawing.

Low Hormonal Level o f C ua litv  Control

The s e r ia l d ilu t io n  o f pool normal monkey serum and hormone 

free-serum was done in  the small scale. The optimal ra t io  o f s e r ia l 

d i lu t io n  tha t represented the hormonal concentration about 80 

percent in te rcep t o f standard curve was then selected to  prepare the 

q u a lity  con tro l serum in  the large scale. At the onset o f assay, TSH, 

PRL and T4 concentrations in  the low values were provided in  2.79 ±
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0 .  11.mlU/L, 113.71 + 8.99 mIU/L and 1.72 ± 0.07 u g /d l, respective ly . 

APPENDIX V ะ TERMINOLOGY

1. Agonists are introduced to  many drugs mimic at least some o f 

the e ffe c ts  o f such endogenous compounds by in te ra c tio n  w ith  the 

appropiate phys io log ica l receptor.

2. Antagonists are desinated as compounds that are themselves 

devoid o f in t r in s ic  pharmacological a c t iv i ty  but cause e ffe c ts  by 

in h ib it io n  o f the action  o f a s p e c ific  agonist e.g. by competition 

fo r  agonist binding s ite s .

3 .Opiate is  once used to desinate drug derived from opium such 

as morphine, codeine, and the many sem isynthetic congeners o f 

morphine.

4. Opioid is  refered in  a generic sense to a l l  drugs, na tura l and 

syn th e tic , w ith  morphine lik e  actions. In such contex opiate and 

op io id  are interchangable. More re cen tly , op io id  has also been used 

to  re fe r to antagonists o f m orphine-like drugs as w ell as to 

receptors or binding s ite s  tha t combine w ith  such agents.

5. Physical dependence re fe rs to an a lte red  phys io log ica l s ta te  

(neuroadaptation) produced by the repeated adm in is tra tion  o f a drug, 

which necessitates the continued adm inistraton o f the drug to prevent 

the appearance o f a s te reo tryp ica l syndrome, the withdrawal or 

abstinence syndrome.

6 . Tolerance has developed when, a fte r  repeated adm in is tra tion , a 

given dose o f a drug produces a decreased e ffe c t o r, conversely, when 

increas ing ly  la rger doses must be administered to  ob ta in  the e ffe c ts  

observed w ith in  the o r ig in a l dose. I t  is  possible to  d is tin g u ish  two
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v a r ie tie s  o f acquired pharmacological tolerance ะ d isp o s itio n a l and 

pharmacodynam i c .

7. D ispos itiona l tolerance re su lts  from change in  the pharmacokinetic

p roperties o f the agent in  the organism, such that reduced

concentrations are present at the s ite s  o f drug action . The most 

common mechanism is  an increase ra te  o f metabolism. D ispositiona l 

tolerance has re la t iv e ly  l i t t l e  e ffe c t on the peak in te n s ity  o f 

action  and does not usua lly  re s u lt in  more than a three fo ld  

decrease in  s e n s it iv ity .

8 . Pharmacodynamic tolerance re su lts  from adaptive changes w ith in  

a ffec ted  systems, such that response is  reduced in  the presence o f 

the same concentration o f the drug.

9. Rebound or overshoot phenomena can postulate by enzyme induction

theories that drugs that cause dependence could d ire c t ly  or

in d ire c t ly  in h ib it  an enzyme that synthesized a product important fo r 

c e ll a c t iv i ty  (e .g ., a neuro transm itte r), and tha t the level o f the 

enzyme i t s e l f  is  regulated by i t s  product, the neuro transm itte r. The 

i n i t i a l  drug e ffe c t is  a re su lt o f the decrease in  transm itte r 

concentration, but th is  decrease also leads to increase synthesis o f 

the enzyme and a new steady-state level tha t restores tra nsm itte r 

concentration, re s u ltin g  in  to lerance, when the drug is  withdrawn 

there is  excess enzyme, which then causes excess synthesis o f 

transm ite r, and th is  produces rebound e ffe c ts  u n t i l  the enzyme 

a c t iv i t y  fa l ls  to  a new steady s ta te  (Gilman et a l . ,  1985).

10. Homologous radioimmunoassay an assay w i l l  be ca lled  "homologous" 

when the hormone used fo r immunisation and fo r  la b e llin g  are o f the

same animal species.
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11. Heterologous radioimmunoassay an assay w i l l  be ca lled  

"heterologous" where one is  using an antiserum o f one specie in 

combination w ith  a labe lled  hormone o f a second specie.

12. Homogenous radioimmunoassay an assay w i l l  be ca lled  "homogenous" 

since the m ateria l used fo r la b e llin g  and fo r immunisation was o f 

the same species but e ith e r d if fe re n t species or d if fe re n t hormones 

from unknown sample (L ’ Hermite, 1973).
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