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WESTERBERG, V S AND J D GEIGER lnhtbttors ofhtsttdtne decarboxyla~e decrease basal gastric actd secretion tn 
the rat. PHARMACOL BIOCHEM BEHAV 28(3) 419--422, 1987 --We examined the abthty of two specific ~nh~bltors of 
histIdme decarboxylase, (s)-a-fluoromethylh~st~d~ne (FMHd) and (s)-a-fluoromethylh~stamine (FMHm), to inhabit basal 
gastric acid secretion The two highest doses of FMHd admimstered, 50 and 100 mg/kg, decreased basal gastric acid 
secretion and total secretion volume but d~d not affect mtralummal pH FMHm decreased gastric acid secretion, raised 
mtralummal pH, and to a lesser degree decreased total secretion volume Neither compound changed the severity of gastric 
ulcers produced by cold restramt stress 

H~st~dtne decarboxylase Inhlb~tors Gastric acid Gastric ulcers 

HISTAMINE plays a prom~nant role m regulating many d~f- 
ferent physiological functions including perhaps a pivotal 
role in the regulaaon of gastric acid secretion [3] H~stamlne, 
which may mediate the actions of other secretagogues [3] of 
gastric acid from parietal cells, has been found to ~tself stimu- 
late gastric acid secretion both ~n wvo [6] and in isolated dog 
[7] and pig [13] parietal cells In addition to the physiological 
roles of h~stamme, it may also play an important role m such 
pathological states as gastric acid hypersecret~on and ul- 
cerogenes~s. Although the causes of peptic ulcer disease are 
still unclear, gastric hypersecret~on ~s thought to be one ~m- 
portant pathogemc factor both m human duodenal ulcers [ 16] 
and in gastric ulcer formation m a m m a l  models such as re- 
straint stress [15]. Since pepac ulcer d~sease affects about 
10% of the North American population I l l ]  and is a hfe- 
threatenmg disease, pharmacological intervention ~n the gut 
remains a very active area of invest~gatlon. One such ~nter- 
vention ~s via histamine H~ receptor antagomsts ~n the 
stomach" Stimulated and basal gastric acid secretion are 
inhibited by these agents [2] It ~s, however, less clear 
whether the actions of h~stamme are mediated through m- 
creased levels of cAMP or other less well defined mech- 
anisms. 

Besides receptor blockade, another approach to regulat- 
ing the actions of histamine may be through altering Its avad- 
abfl~ty at its receptors. H~stamine is synthesized from 
L-h~st~d~ne by L-h~st~dme decarboxylase (HDC) in periph- 

eral and central nervous system tissues [4,8]. Inhibition of 
HDC activity by the irreversible ~nhlb~tor a-fluoromethyl- 
histldine has been found to significantly decrease histamine 
levels in stomach [12] and brain [4]. Therefore, one 
approach to decreasing gastric acid secretion and gastric ulcer 
formation may be through the use of specific ~rreverslble 
mh~bltors of HDC such as a-fluoromethylh~st~dme (FMHd) 
and a-fluoromethylh~stamlne (FMHm) 

METHOD 

Ammals 

Male Sprague Dawley rats (n=28) weighing 145-170 g at 
the time of surgery were anesthetized with sodmm pen- 
tobarb~tal (45 mg/kg) and stainless steel gastric cannulae 
were chromcally ~mplanted m the forestomach as described 
previously [14]. Ammals were allowed to recover from 
surgery for 14 days, at which time all cannulae were firmly 
anchored and there was no evidence of refection or obvious 
mamfestat~ons of abnormal behawor. 

Procedure 

Gastric secretion was collected in rats deprived of food, 
but not water for 14 hr When gastric secretion was to be 
collected, the cannula plug was removed and the stomach 
rinsed with 0.9% saline until the nnse  was clear (usually 
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FIG 1 Dose related decreases of FMHd on acid secretion (0) as 
compared to VEH1 controls ((3) Each point represents the 
mean-+S E M of the combined difference scores as noted ~n the 
Method section *p<0 05 
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FIG 2 Dose related decreases of FMHd on total secretion volume 
(0) as compared to VEH1 controls ((3) Each point represents the 
mean-+S E M of the combined d~fference scores as noted in the 
Method section *p<0 05 

TABLE 1 

EFFECT OF A SINGLE DOSE OF FMHm ON ACID SECRETION, 
TOTAL VOLUME, AND pH (DIFFERENCE SCORE) 

mE 1/100 g Total 
Volume pH 

mean 9 40* 0 73* 0 12 
VEH1 SEM 4 95 0 28 0 12 

mean 38 87 1 99 -0  09 
100 SEM 9 40 0 31 0 12 

mg/kg 

mean 12 32* 1 15 0 45* 
VEH2 SEM 5 87 0 38 0 10 

*Slgmficantly d~fferent from 100 mg/kg, p<0 05 by Newman- 
Keuls tests 

20--30 ml) The cannula was then left open and allowed to 
drain for 30 mm prior to three 1 hr gastric secretion collec- 
tion periods The first hour was a pre~nject~on basehne hour 
At the end of  the first hour rats were ~njected IP with e~ther 
vehicle (0.9% sahne) or drug (FMHd or FMHm) and gastric 
secretions were again collected At the end of the second 
hour the v~als were changed and a third hour of  secretion was 
collected. The first and last three hr collection periods m all 
experiments were vehxcle-only sesstons (VEH1 and VEH2 
respectively) Rats were allowed to recover for 96 hr before 
receiving the next htgher dose ~n the regimen. The volume 
and pH of the secretions were recorded, and ahquots were 
t~trated to pH 7.0 with 0.01 N NaOH Amd output was ex- 
pressed as mEq/100 g body weight/hr. 

Analyses of the data were done on the bas~s of difference 
scores. For all ammals recetwng etther vehicle or drug, two 
d~fference scores (HR1 and HR2) were determined HR1 was 
the d~fference between the premject~on hour and the hour 
~mmed~ately following injection, and HR2, the dtfference be- 
tween the first hr and the third hr. These data were then 
analyzed by multivariate analys~s of  variance (MANOVA) 
S~gntficant MANOVAS were further analyzed by analys~s of  
variance (ANOVA) and Newman-Keuls tests where appro- 
priate The HR1 and HR2 scores for all three measures, 
mEq/100 g/hr, total volume, and pH, were not s~gnlficantly 

d~fferent from one another Therefore, all HR1 and HR2 
scores were combined 

Restraint Ulcer 

Male Sprague-Dawley rats (n=50) weighing 200---20 g 
were deprived of  food, but not water, for 24 hr. Two hr after 
adm~mstrat~on (IP) of  vehicle (0 9% saline), rats were re- 
strained ~n a supine position ~n a quiet ventdated 4°+-2°C 
room for 3 hr [ 15]. After the restrmnt period, rats were kdled 
by decapitaUon and their stomachs were examined by an 
observer unaware of  experimental treatments. Gastric ulcer 
seventy (cumulauve length m mm) was recorded Blood 
from the cerwcal wound was collected and analyzed for cor- 
ucosterone levels by the method of Van der V~es [18] All 
data were analyzed by ANOVA, followed by Newman- 
Keuls tests 

RESULTS 

In rats w~th chromcally ~mplanted gastric cannula, there 
was no ewdence of blood m the gastric secretions, nor s~gns 
of gastric damage at autopsy ~nd~cating that mucosal ~nteg- 
nty was maintained. We noticed no behaworal changes be- 
tween veh~cle-~njected and FMHd or FMHm-mjected rats 

FMHd (F~g. 1), at doses of  50 and 100 mg/kg, s~gnfficantly 
decreased gastric acid secretion, F(2,49)= 10 16, p<0.0002, 
r~2=0 29 and F(2,46)=11 73, p<0.0001, ~2=0 34 No stgmfi- 
cant d~fferences were found ~n gastric acid secretion between 
the VEH1 and VEH2 sessions associated with any dosage 
level ~nd~catmg a h~gh degree of reliablhty over  the duratmn 
of all experiments (data not shown), and that the duration of 
the FMHd effect on gastric acid output was shorter than the 
96 hr range that separated all successive drug or vehicle 
adm~mstrat~ons 

FMHd, at doses of 50 and 100 mg/kg of FMHd stgmfi- 
cantly decreased total gastric secretmn (F~g. 2) volume 
compared to their respective VEH1 control groups, 
F(2,49)-4 57, p < 0  015, "0~=0 15, F(2,46)=4 11, p<0.023, 
~ = 0  15. No d~fferences ~n pH were observed for any dose of  
FMHd tested (data not shown) There was, however, a shght 
rise m ~ntralum~nal pH at 100 mg/kg which was not statisti- 
cally s~gmficant. 

In an attempt to determine whether peripheral as opposed 
to central HDC inhibition has a greater effect on gastric acid 
levels we tested the abd~ty of  FMHm, which ~s less able to 
enter ~nto the CNS than ~s FMHd, to affect gastric amd se- 
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cretlon.  As shown ~n Table  1, F H M m  s~gn~cant ly  reduced  
gastric acid secret ion relat ive to both VEH1 and V E H 2  ses- 
sions, F(2,24)=4.89,  p<0 .017 ,  -0~=0.28, and the vehicle 
condi t ions  were  not  d~fferent f rom one ano ther  F H M m  sig- 
mficant ly reduced total  gastric secret ion vo lume  relat ive to 
VEH1 ,  F(2,24)=3.47,  p<0 .047 ,  ~ = 0 . 2 2 ,  and there  was a 
significant rise in ~nterlum~nal pH as compared  to VEH2,  
F(2,24)=5.27, p < 0  013, ~ = 0 . 3 0  

When rats were  subjected to cold restraint  stress,  nei ther  
50 nor  100 mg/kg F M H d  affected the s e v e n t y  (cumulat ive 
length m mm) of  gastric ulceration.  The vehicle-re jected con- 
trol rats deve loped  33_+4 mm of  ulcer  compared  to the rats 
t reated w~th 50 and 100 mg/kg of  F M H d  that deve loped  27_+3 
and 33_+6 mm of  ulcer,  respect ive ly  Slmdarly,  F M H m  at 50 
mg/kg d~d not affect  ulcer  format ion w~th veh~cle-~njected 
control  rats developing  34_+3 mm of  u lcer  compared  to 24-+3 
mm of  ulcer  m the F M H m  group Nei ther  F M H d  nor  F M H m  
changed plasma cortlCOsterone level s which were  52_+ 2/~g/dl 
in restrained control  rats 

DISCUSSION 

Previously ,  ~t has been shown that F M H d  can effect ively  
inh~b~t H D C  act ivi ty  by up to 90% In tn vitro preparat ions  
[1,4] and ~n t issues f rom animals g~ven a single reject ion of  
F M H d  [1,12] Dady admimstra t lon or  cont inuous  infusion of  
F M H d  produced  long-lasting decl ines  o f  H D C  activi ty in 
rodents  [9, 10, 17]. One  consequence  o f  the reduced  act ivi ty  
o f  H D C  ~s a marked  reduct ion ~n the h~stamine levels  o f  
certain t issues [4,10] Given the ~mportance o f  h~stamlne In 
governing acid secret ion and ~n the format ion o f  duodenal  
ulcers,  decreasing the functional  pool  o f  h~stam~ne by inhibit- 
mg ~ts format ion could represent  a therapeut ic  a l ternat ive to 
the use o f  h~stamine receptor  antagomsts  In this regard, ~t 
may  be s~gnfficant that F M H d  reduced the number  o f  
duodenal  ulcers In the rodent  M a s t o m y s  into which 
h~stamme-nch gastric carc inmds had been implanted [9]. 

In th~s study we found that F M H d  at the two highest  
doses ,  and F M H m ,  reduced basal gastr ic acid secret ion ~n 
rats Fo r  both o f  these  drugs, the decrease  ~n gastric acid 
secret ion was e w d e n t  within the first hour  post-~nject~on and 
cont inued into the second hour  Th~s suggests that newly 
synthes ized h~stam~ne ~s necessary  for main tenance  o f  basal 

levels  o f  gastric secret ion The FMHd- lnduced  decrease  in 
acid secret ion appears  to have  been due,  in some measure ,  to 
a decreased  volume of  gastrac secret ion and not due to a rise 
In pH  of  the secret ions 

Previously ,  it was found that doses  o f  F M H d  up to 100 
mg/kg had no effect  on basal gastr ic acid secret ion in the 
48-hour food-depr ived Shay rat preparat ion [1] differences 
be tween  our  ammal  model  and theirs may  explain the appar- 
ent  d~screpancles be tween  our  results and those  repor ted  in 
their  study We found that F M H m ,  an H D C  inhibitor that 
repor tedly  does  not  easily cross  the blood brain barrier,  was 
also able to reduce  levels  o f  basal gastric acid secret ion 
H o w e v e r ,  this decrease  appears to have  been due to both a 
decrease  in total secret ion and a small rise in intraluminal 
pH.  Thus the d~fferent actions o f  these two H D C  lnhibltors 
on gastric secret ions may  be due to the greater  abdlty o f  
F M H d ,  as compared  to F M H m ,  to enter  into the CNS 

Nei ther  H D C  inhibitor was effect ive in at tenuating cold 
restraint  stress-~nduced gastric ulcerat ion or  ~ncreases in 
plasma cort~costerone levels.  At  first, this may seem at odds 
with the abdIty of  F M H d  and F M H m  to decrease  gastric acid 
secret ion H o w e v e r ,  It has been repor ted  that  gastric ulcer 
format ion resulting from cold restraint  stress has been found 
m animals in which gastric a o d  levels  were  unchanged [5] 
and that acute  shock stress d e c r e a s e d  acid secret ion [14] 
Therefore ,  the lnabdity of  F M H d  or  F M H m  to protect  
animals agmnst s t ress-reduced gastric ulcerat ion may indi- 
cate that a greater  degree o f  gastric acid reduct ion was 
needed  to effect  such protect ion or  that factors o ther  than 
acid secret ion are involved  in th~s pathological  response  to 
stress. 
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