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ABSTRACT 

The investigations rr.ak1ng up the thesis loo'(lre aimed 

to.Ards elucidating the structural and histochenrical effects 

of toxtc do5es of silver nitrate on rat s~~all intestinal 

.ucosa at three different sttes. The studies were also an 

at~t to find out 

1. the relationship between dose of silver nttratc and the 

degree of histological damage; 

Z. the relationship between dose and .agnitude of the b1o

c~tcol change; 

3. changes tf any, in the biochemical and ROrphological 

patterns following the replacement of silver nitrate 

by water; 

4. the uptake of silver at various sites following the 

Ingestion of stlver nitrate. 

To provide background to these studies , it was nece

ssary first of all to establish normal distribution patterns 

In t.enas of the enzymes and histology of the various sites. 

The en~s fnvtstigated Include Acid phosphatase; Alkaline 

phosphatase; tp·glucurontdase; Lactate dehydrogenase and 

If-Hydroxybutyric dehydrogenase. 
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The 'f'UUlts ot tM ~ studies 11lg.geSt 

that the height of the vi 11 i decreases progressively fi"'OI the 

101 point to the 951 point. The volwe of the lamina propria 

of the epithtlh• decreased progressively from the 951 point 

to the 101 point. There was point-to-point variation in the 

levels of activities of Acid phosphatase; Al kaline phosphatase; 

p-glucuronidase and Lactate del)ydrogenase. The activity of 

p-HydroxYbutyric dehydrogenase was uniform at all the sites. 

Following the ingestion of silver nitrate there were 

marked changes in the villi; crypts and lamina propria. 

Silver nitrate produced histological damage of the mucosa. 

lhe extent of damage was directly proportional to the dose. 

The 101 point appeared most vulnerabl e to silver toxicity; 

followed by the SOS point and the 951 point. Th~ activities 

of Acid phOsphatase; Alkaline phosphatase and p-glucuronidase 

were stbaulated following silver nitrate ingestion. The -agni

tude of stimulation was directly proportional to the dose of 

silver nitrate. The activities of Lactate dehydrogenase and 

p-Hydroxybutyric del)ydrogenase were inhibited following silver 

nitrate ingestion. The magnitude of inhibiti on was directly 

proportional to the dose of silver nitrate. 
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'lien the s11v.r nitrate was replaced by water there were 

·chanies in biochell1cal and IDOrphological patterns. There was 

evidence of histologic and enzyaic recovery. The absorptive 

capacity for silver varies in different regions of rat small 

intestine. The lOS point is the most active for silver up

take, followed by the SOl point. The 95S point has the least 

capacity for silver uptake. 

When all of the data obtained by the different aethods 

are pooled together, they provide basic info1'1111tion on the 

reaction of rat s.all intestinal mucosa to silver toxicity. 

The experi.ental methods utilised in this work probably 

have potential as a 1110del for the investigation of the 

-achani~ of intestinal damage in exper1~tal ani.al. They 

can also be used for the investigation of epi thelial turn· 

over and repair; and for the study of potential agents for 

the prevention and treatment of ulceration of the sma 11 

intestinal aucosa. 

Furthenaore, correlated studies of functional capacity 

and enz)'lle levels as reported in this work IDight be useful in 

identifying the nature of tho enzymic systeiiS concerned in 

the absorption process. 
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cxprcsscd in ;no! S.D. 

Crypt ~pth at lOS point followiny the with
dr.: ••U11 of 0. 12H·I.g~lo3 expressed in )8 ! S. D. 

Crypt depth at lOS point following the wl th
dn 1 of 0.24.'t.-"'J(o3 expressed in )lG ! S.D. 

c~ depth et 501 point follcwin~ the wfth
draWJl of O.JZH-Iqi>03 c~prcsscd in )11 ~ S.D. 

Crypt depth et SOl potnt fo1low1 g the vfth· 
Cr . I of O.Z<M·A;.1fo

3 
C1~1"CSSdi f j8 ~ S.O. 

L~t 4cpth at 95J point follow1 , t~ with-
a 1 o1 0.111'.-l.g o3 C.JprcssC1t in Jll ! s.o. 
'rn;t .,tt at !i~l point fo11owln:J the with-
~ I m o.z ~-P.?'Co3 •zprcss d In ;n ! s.o. 
J I of I tne propria t 101 point 
f 11 .. 1 t1 vitMrc••l of 0.1?J.I·f4t:~3 ,,..:!'91 f c: • • S.CJ 

• 
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Table 14: 

Table 15: 

Table lti : 

Table 17: 

Table 18: 

Table 19: 

Tat.le 20: 

Table 21: 

Table 22: 

Tablr 23: 

Table ze: 

Tab1t> 25: 

21 

The vol~~~~e of laminil propria nt lOS point 
following the wi thdrawa 1 of 0.21JM-Agt•o

3 
expressed 

in cub. mm+ S.D. -
The volume of lamina propria at SOS point 
following the withdrawal of 0. 12H-Agtlo

3 
expressed 

in cub. mm + S.D. -
The vo lume of lamina propria at SOl point follow
ing the: wi thdrawnl of 0.24H-Agrlo

3 
expn!ssed In 

cub. am+ S.O. -
Th~ volume of l ~lna propria at 951 point follow
Ing the wl thdrawa 1 of 0. 12H-AgNo3 expressed In 
cub . mm + S.D. -
Th~ volume of lamina propria at 951 point follow
ing withdrawal of 0.24M-AgNo

3 
expressed in 

cub. m+ S.O. -
Mitotic index at lOS point following the with
drawal of 0. 12~1-AgNo3 . 

Mitotic Index at 501 point following the with
drawl! of 0. 12H-Agllo3 . 

Hitotlc Index at 95: point following the with
dral-ia 1 of 0. 12H-!.g.,.o3. 

Hftotlc fndex at 101 point following the with
c!ra~ 1 of 0.2'<1C-Jqfo3 . 

Hltcrt1c index at 50S point foll cwlng the with
drlllQ1 of 0.24H-;-91o3 . 

Hltotlc index lt 951 point following the wfth
dr-aw'J1 of O.Z4K-AgNo3• 

Le~ ls of 1ctd phosphatese ~ctlvfty at lOS potnt 
following the v1thdrattal of 0.121t-~No1 expressed 
in ~1 • ~tts/100 D9 wet tlss~ weight + S.O. -
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Tabl e 26: 

Table 27: 

Table 28: 

Table 29: 

Ta!Jle 30: 

hble 31 : 

T&!)lt 32: 

1&!11 ~ U t 

Twlc lG: 

22 

Lavels of acid phosphatase activity ot 501 point 
following the withdrawal of 0. 12H-Agllo3 expressed 
in sigrna units/lOO mg wat tissue waight! S.O. 

Levels of acid phosphatase acti vity at 95l point 
fo 11 owing the withdrawa 1 of 0. 12H-Agllo3 axprLsscd 
in si~a units/lOO ng wet tiss~ weight + S.O. -
Levels of alkaline phosphatase activity ot 101 
point following the withdt'.:lWil 1 of 0. 12H-Ag!lo3 
~xpr~ssed In sig~a units/lOO -o w~t tissua 
weight + S.O. -
Levels of al~allnc phosphatase act ivity at 50i 
point fo llowino thl! wfthdraw.:~l of 0. 12H-IIgllo3 expressed in stoma unfts/100 1119 wet tissue 
wei(Jht ! S.D. 

Lev~ ls of alkaline phosphatase .:~cti vl ty at 95S 
polnt following the withdrawa l of 0. 12H-AgNo3 expressed in slgma units/lOO pg wet tissue 
wlght + S.D. -
Lcv~ls •f }'-glucuronidase activity ot 101 point 
followf ,,!; the withdrawal of 0. 1214-~No.l 
exprcSSi.'d In ~ igmo uni ts/100 1111.) wet tissoo 

ight ! S.D. 

Levels ·f }.-glucuronidase acti vity at SOS point 
follow1ng ~e withdrawal of 0. 12M-AgNo3 expressed 
in si~ units/lOO mg wet tissuG weight ! S.D. 

Levels of )B-glucuronidasc activity at 9SJ point 
following the withdrawa 1 of 0. 12H-{.gllo1 expressed 
fn slg:u 16\fU/100 DJ wet ttssoo weight ! S.O. 

~~Js of lactate dchyd~tnasc activity at 101 
point follO"",fng the wlthdra .... cl of 0.12H-t.gNo

3 cc~ rased in a-o unf ts/100 DJ W.:!t t I SSUo 
~ fght .. s. o. -
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Table 35: Levels of lactate dehydrogenase activity at 50% 
point following the withdrawal of 0.12H-AgNo~ 
expressed in o-a- 1.11i ts/100 mg wet tissue we ght 
~ s.o. 

Table 36: levels of lactate dehydrogenase activity at 951 
point following the withdrawal of 0.12H-Aglfo3 expressed In B-B units/lOO mg wet tissue 
weight ~ S.D. 

Table 37. Levels of p-hydroxybutyric dehydrogenase acti- • 

vity ot lOS point folla~ing th~ withdrawal of 
0. 12H-A~4o3 expressed in sigma units/lOO mg 
wet tissue weight + S.O. -

Tabl e 3B: Levels of~-hydroxybutyric dehydrogenase acti-
vity at 5 point following the withdrawal of 
0. 12M-Agllo3 expressed in sigma units/lOO mg 
wet tissue weight ~ S.D. 

Tabl e 39: Levels of~-hydroxybutyri c dehydrogenase acti-
vity at 9 S point following the withdrawal of 
0.12~1-Agnog expressed in sigma units/lOO mg wet 
tissue wci ht + S.O. -

Table 40: Levels of acfd phosphatase activity at 101 point 
following the wtthdrawal of 0.24.'1-Agl4o~ expressed 
in sigmo units/lOO rng wet tissue weigh ! S.O. 

Table Ql: Levels of acid phosphatase activity at 501 point 
following the withdrawal of 0.2 ~-AgNo~ expressed 
in sigma units/lOO mg wet tissu~ weigh ! S.O. 

Table 42: Levels of acid phosphatase activity at 951 point 
following the withdrawal of 0.2~H-A~~o~ expressed 
in signa units/lOO mg wet tissue weigh ! S.D. 

Table 43: Lev,ls of alkaline phosphatase activity at 101 
point following the withdrawal of 0.24M-AgNo3 expressed fn sfgma units/lOO my wet ti ssue 
wei!jht + S.D. -
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Table 4lt: 

Table 45: 

Tat:lc 46: 

Table :.7; 

Table 48; 

Table 49: 

Table 50: 

!llble 51: 

Table 52: 

24 

Lavels of alltahll(' !'hoSPhat.asOl activity at SOS 
point following the w1 thdrawa 1 of 0.24H-A<JPlo3 
cxpr\!SScd in sigma units/lOO mg Wt.t tissue 
wight + s.o. -
Levels of alkaline p~osphatasc activity at 9SS 
point follow1n9 the withdrawal of 0.24H-AgNo3 
exprcss(din sigma units/lOO mg wet tissue 
weight + S.D. -
Lev~ls of ;-glucuronidase activity at 101 
point following the withdrawal of 0.24M-AgPio3 
expressed in sigma units/lOO mg wet tiss~ 
weight ! S.D. 

L~vcls of p-glucuronidase activity at 50S 
point following the withdrawill of 0.24H-Agllo 
expressed in sigma unfts/100 mg wet tissue w~ight ! S.D. 

Levels of p-glucuronidase activity at 95~ point 
following the wi thdrawa 1 of 0. 21!M-Agtlo1 e11prcssed 
in sigma units/lOO mg wet tissu~ weight ! S.D. 

Lovels of lactate dchydrogtnase activity at lOS 
point following the withdrawal of 0.24M-Agtlo3 
expressed in D-B units/lOO mg wet ti ssue weight ! S.D. 

Levels of lactate dehYdro9cnase activity at 6 
50S point following the withdrawal of 0.24H-AgHo3 
expressed in D-D units/lOO ag w~t tissue weight 
+ s.o. -
Levels of lactate dehYdrogenase activity at 951 
point following the withdrawal of 0.24M-AgHo 
expressed in D-8 IJ'l1ts/100 1119 wet tissue wei~ht 
+ s.o. -
Levels of p-hydro~utyric dehYdrogenase activity 
at l<n pofnt following t he withdrawal of 0.24~1-AgHo3 
cxpress~:d in si~ IJ'lits/100 mg wet tissuc weight 
+ s. o. -
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Table 53: 

Table 54: 

CKAPTEK FOUR: 

Table 1: 

Taule 2: 

Taule 3: 

Table 4: 

Table 5: 

hblc 6: 

25 

levels of P-hydroxybutyric dehydrogenase activity 
at 50! po(nt following the withdrawa 1 of 0. 2,..11-A!).'Io3 expressed in sigma units/lOO mg ~~t tissue weight 
+ s.o. -
levels of )3-hydroxybutyric d~hydrogenase activity 
at 951 po1nt following the withdrawal of 0.24H-Ag~o3 
expressed in sigQa units/lOO ng wet tissue weight 
+ s.o. -
Silver uptake at the various sites along the rat 
sr.all intestinal tract following the ingestion of 
0.1211 end 0.2~M solutions of silver nitrate. 

l~vcls of silver extracted from lets point following 
the ingestion of 0. 12M-Agtlo

3 
expressed in mg/O.Sg 

eet tlssue weight ! S.D. 

Levels of silver extracted froro 50S point following 
the ingestion of 0.12H-Agtlo3 expressed in mg/0. Sg 
wet tissue weight ! s.o. 
Levels of si lver extracted from 95S point following 
the 1ngustion of 0. 12M·AgNo3 expressed in mg/O.Sg 
wet tissue weight ! s.o. 
Lov~lss of silver extracted from lOS point follow· 
ing the 'ingestion of 0. 24~H\gllo3 expressed in 
og/O.Sg wet tissue weight + S.O. -
Levels of silver cxtractcc.l from SOS point 
following the Ingestion of 0.2~M-AgHo3 expressed 
In my/O.Sg wet tissue ~eight ! S.O. 

Levels of silver extracted from 95S point follow
ing thl! ingestion of 0.24M-;ogtlo3 expressed in 
mg/O.Sg wet tissue weight ! s.o. 
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BROAD REVICU OF LITERATURE 

The use of actals by man is said to have begun between 

6000 and 5000 B.C. in what has been called th~ •native metal" 

age. The metals known from times of antiquity and still holding 

their universal commercial va lue - gold, lead, copper, iron, 

zinc, tin , mercury and silver , owe their industrial application 

largely to the fact that they arc wi~ly distributed in the 

earth's crust in high concentration. The potentiality of some 

of them for causing injury to the health of those concerned 

with their production and subsequent conversion into naterials 

indispensable to modern civilisation has long been appreciated 

and to some extent nullified by scientific development of pro

tective measures. With the introduction of newer metals 

occurring in less concentrated form or obtained as by-products 

of the separation of older metals, appreciation of toxic pro

~rties has often br.cn gained on ly by the unhappy experience of 

ill-health or even death caused by Inhalation of their dust and 

fume or contact with the skfn. Modern technology has made avail

able to commerce many metals , but it has not yet overconc all the 

probl~ of minimising their injurious effects on the human organism. 
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Host of th~s .. ~avy CIC!tals have r.?Ci!tv~d attention from 

investigators interested not only in thei r com:nc:!rctal value but 

also in thelr possibl~ ill-effects. Selenium and cadmium are 

two of the ~ny metals which have sprung into prorn1 nence to 

satisfy the demands of new industrial processes, particularly 

of the nuclear energy programme. The recognition that sele

nium is a highly toxic substance has been gained on the basis 

of reports by Cerwcnka and Cooper (1961 ); HadJimarkos, (1965). 

Larsson and Piscator (1971) have observed a significant de

crease tn body weight following exposure to cadmium. The de

crease tn body weight was associated with increased bone 

resorption. Lead poisoning in young children has been 

associated with iron deficiency anaemia , (Cohen and Ahrens , 

1959). Six and Goyer (1972) have also observed that iron 

deficient diets increase the absorption of lead in the rat. 

Acute and chronic poisoning by heavy metals like lead, 

mercury, arsenic, th~lltum, cadmium, iron, gold and copper 

cause a variable pattern of multiorgan injury, Chisolm 

(1970). In this paper, he observed that patients who survived 

aoderate to severe intoxication due to these heavy metals may 

be left with permanent and soeetimes severe injury to the 
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brain and kidney. According to Rothstcin (1959), the cell 

memb~ne is the fi rst and most important site of action of 

heavy me tals. Heavy metals interfere with the action of en

z~s and ot her proteins of functional signif1cance Passow, 

Rothstein and Cl ar kson (1961). They also produce specific 

alterations in mclli>ranc permeabi l ity and tr~nsport. llecrosis 

of the p~D<kw tubular epithelial cells of the rat kidney 

was produced by the intravenous administration of mercuric 

chlori de , Cuppage , Chiga and Tate (1972). Following the 

addition of mercuric chloride to the gucosal side of Isolated 

jejun11.1, Clarkson and Cross ( 1961) observed rapid responses 

In t he electrical potential across the intestine including 

loss of cell ular K+ and the cessation of glucose uptake. 

lnh1b1 t fon of oxygen uptake In the liver and .-fooey tissues 

have also been produced by arsine , (llughes and Levvy, 1947). 

Dahhan and Orfaly (1964) have observed alterations of no~l 

electrical activity of the heart following ~rcury poisoning. 

The toxicity of silver has been the subject of consi

derable investigation In the recent past. According to 

8owen (1966) silver must be consfdo~d In ~ny classification 

of highly toxic potential pollutants. Sflver nitrate has 
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been shown to be toxic to stlcklebacks in softwater at 

concentrations around~ of silver/litre (Joncs, 1947). 

COlemen and Cearley (1974) observed abnormal behavioural 

patterns in juvenile large ~uth bass and btu~ gill follow

ing exposure to 0.3-7~/litre silver nitrate. That 

silver forms complex colloidal compound with blood proteins 

has been suggested by Porto and Cordeiro (1952) following 

their observation of pressure changes in pulROna~ circula

tion after silver nitr~te injection into the right ventri

cle and aort~. Cfrculato~ hypoxia resulting in death of 

animals has been observed by Hazhbich (1960) following in

travenous injection of silver nitrate in to dogs. In experi

ments conducted to determine the effect of adding silver 

acetate or nitrate to practical diets on the performance of 

turkey poults, silver w~s observed to hove produced the 

following effects - depression of growth rate • reduction of 

hae~globin level and packed cell volume and cardiac enlarge

ment, (Peterson, Jensen and Falen , 1974; Peterson and Jensen, 

1975). In their invostigntlon on the effects of silver on 

nucleic acids, Kharchenko, 6er~shev, Stcpancnko and Velikoi

vanenko (1973) observed that brain tissue dystrophY was accom

panied by dccrt'ascd D'4A and RIIA content. The liver was found 
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to be lilOre stable to s1lver effect than the brain. Cclncentrations 

of 2.0 and 0.5 mg/litre had a less pronounced ~ffect on the organs 

than the concentration of 20mg/litre. The authors then concluded 

that rat organs ~xhibited a different sensitivity to the chronic 

effect of silver. 

Heiskanen , Galicich and Hatson (1967) have shown that 0.5S 

and O.OSt silver nitrate had ;arked toxi c eff~cts on spinal cord 

and nerve roots when applied di rectly. It caused swelling and 

necrosis of the nervous tissue. tloyer, Drcntano, Gravens , Harkgraf 

and Honafo (1965) in their invest1gation on the treatr.ocnt of large 

h~n burns with 0.5S silver nitrJte have Indicated that lS silver 

nitrate solution killed regenerating epidermis . While evi dences 

by llolzner (1956) and Voldrich, HolulJ and Plhon (1975) indi cate 

that any fo~ of silver taken by mouth or inadvertently reaching 

the gastrointestinal tract during applicati ons of silver to naso

pharynx will produce deposits of silver in various organs of the 

body if continued for long periods of ticc, experimental data con

cerning the place of absorption of silver from the gastrolntestinal 

tract is meagre. There is no indicati on as t o whether or not 

enzymes play any role in silver allsorption . lleither 1s there 

any infom~tion in the lfter~ture on the effects of silver on 

enzyme levels and activities in the small Intestine. 
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PROBLEM 

The purpose of the present study is to invest1gate the 

histological and histochemical aspects of silver toxicity in 

the rat small intestinal mucosa. 

AIHS Of THE STUDY 

1. To investigate the histologica l characteristics of rat 

small intestinal mucosa at three different sites (lOS 

point , 50S point and 9SS point) , along the S3all 

intestinal tract. The position of a site was defined 

according to its distance from the pylorus, expressed 

as a percentage of the total length of the sm.:11l 

intestine. 

2. To investigate in terms of qualitativ" and quantita

tive enzyme histochemistry the metabolic activities 

of acid phosphatase; alkaline phosph~tose; 8-g lucuroni

dase, lactate dehydrogenase and 0-hydro~butyric 

dehydrogenase at the lOS. SOS and 9SS point~. 

3. To investigate the histological effects of various 

toxic doses (0. 12M and 0.24H) of silver nitrate at 

the various sites. 

4. To investigate the qualitative and quantitative 

enz)'"l! h1stochCIII1cal effects of toxic doses (0.1211 
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and 0.2411) of sil ver nitrate on the activities of 

acid phosphatase; alkaline phosphatase. ,a-glucuroni

dase . la eta te dehydrogenase and }-hydrozybutyric dehy

drogenase 3t the various sites. 

S. To investigate the histological features of the three 

sites in question following the withdrawal of the toxic 

doses of silver nitrate from the drinking water of the 

experf~ntal rats. 

6. To investigate the changes in the enzyme patterns 

following the withdrawal of the toxic doses of s1lver 

nitrate from the drinking water of the experia~ental rats. 

7. To inves t igate the uptake of silver at the various sites 

in question following the 1ngestion of toxic doses 

{0. 12H and o.zqH) of silver nitrate. 
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CHAPTER (XfE 

HISTOLOGICAL. QUIU.ITATIYE AIID QUNlTITATIYE EUZYHE 

HISTOCHEMISTRY OF RAT SMALL INTESTINAL MUCOSA AT 

THREE DIFFER£HT SIllS. 
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INTRODUCT IOtl 

In recent years, there has been a trend towards the study 

of t he gut of experimental antmals on wi dening en~ymologi cal and 

morphological fronts both i n normal and abnormal condi tions. 

F~~tdarnental to such investigations is the information on the 

biochcAical and morphological characteristics of the gut at 

different sites fron proximal to distal regions. Fisher and 

Parsons (1949) , reported that the absorpt1vt ~nd digesti ve po

tential of the gut varies according to position along the 

t ract. Studies on hllllcln intestinal biopsy material by llewcomcr 

and ~cgi l l (1966) hav~ al so indicated regional variations in 

the activity of d1ssacharidases. Harrison and Uebstcr (1971), 

investigated the dis tri bution of four enz~s - invertase, 

alkaline phosphatase , l~ucine amino - peptidase and esterase 

from the proximal to the distal ends of t~ rat intestine. 

bcrg, Dahlquist, Lind.berg and Hor~n (1973) suggested that 

the morphology of the intestinal nucosa and the activi ty of 

its different enzymes vary from one sesment to the other. 

In this chapter, t he object is to provide morphologica l 

and enzymic information on the three different si tes along the 

rat small intestinal mucosa. 
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Adult mal~ alb1no wlstar rats wclghinv about 200g wore used. 

The rats W\!I'C f~d wHh r.'ll ~ll!!ts and top wat~r od libitum. 

Th~ sites w~~ examined from each s~l l lnt~stfnl. The 

position of a ~~t~ was ~finod according to Its ulstanc~ from 

t~ pylorus, ~xprcsscd as a ~rccntagc of the total ltngth of 

the ~11 in testin~. Th~ sites examined wor~ 10, SO and 95. 

HlstOlOoJical acthods 

The ~11 intustinc w~s dissected out, fr~d from 

scntcry. The $Call intcstlnc was slit longitudinally along 

tN! "'Scn~ric bora(!r. I. squ.1re of tiss~. of size about 

O.Sa:l w;~s ta'kcn fr<XI each sHe. The t\ssws w.:r~.: fixed 1n a 

f1~tivc conLJintng 2S glutaral~hyde + 21 parafona31dohydc + 

O.lS ca1c1uo chloride in O.lH cacodylate buffer pH 7.4 at 

• o:a u:·:per~urrc. ~ in paraffin wa..c U~d sect toned at 

s;c. Sccdons .... re stained wf th hal'Diatollyl In and " OS fn, and 

£!'~ ~ ~r e v~; Ol.:ft!?US lk1tvcrsal Research PhotOI'II cro-

v,.:r.~e. 

~~ur - ..... t c;f 'IU l&r.. tMti!illt and Crypt depth 

The t IQtts of vil11 and CrJpts (Ui'Jsc that. ~n:t Joctfonod 
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brated by means of a stasc micrometer. For all measure~nts 

the objective aml the eyO!piece were set at x4 and X 10 res

pectively . To avoid measuring the sace villus/crypt twice, 

step sections 30f or more apart were measured rather than 

serial sections. For ~ach site, ~asuremcnts were made 

on at least 400 villi and •lOO cry;~ts. The mean for each 

site was calculated. 

Hcasure~nt of volume of lamina proprio 

In 1847, the French geologist Oelessc proved that the 

vol~ density of the various components making up a rock can 

be estimated on random sections by measuring the relative 

areas (areal densities) of their profiles. The princi ple of 

Dclesse 1s fundamental to all stereological methods. Accord

ing to Dclesse , the areal density of profiles on sections 

is an t.mbiased estimate of the vol~A? density of structures . 

Stereological methods for estimating the volu~ of tissue 

~oncnts include planimctry; paper weighing; lineal analysis 

and rAndom point analysis. In the present investigation, the 

•point-counting• method was used for determining the volume of 

lamina propria. This method has previously ~~en used by 

Chalkley (19•3 an.l Hally (196•t). Counts of areas In sections 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



36 

.ere carried out using eyepiece micrometer {1421A «ET RETICULE , 

20 ~ Di~meter , 5 ~ squa~ . ruled into 1.0 ~square) in one 

of the oculars of the binocular microscope. The problem of 

account ing for squa~s cutting the profile boundary was simp

l ified by counting only those squares whose centre point is 

~thin the profile. Areas of the sections were se lected for 

counting in which the v1111 were cut approximately throughout 

t hei r length. To avoi d counting the same lamina propria 

twi ce , step sections 30p or more ilpar t were counted rather 

than ser ial sect ions. For each site , measurements were ~de 

on the area of lamina propria of at least .00 villi. The 

mean for each si te was calculated. 

For al l measurements the objective and the eyepiece were set 

at x20 and x10 respectively. 

Histoch~ical methods 
For all th~ qualitative enzyme histochemical investiga-

tions , the snall intcst1nc was dissected out, fr~ed fr~ 

mesentery. A squara of tissue , of size aDuut 0.5 cm was 

taken f~ each site. The tissues were blocked out in a 

cryostat and frozen sections were cut at 10}'". 
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ACid phosphatase was de-anstreted by t he s igma ~thod . 

Thts siaultenaous ccupling azodyc techn ique is based on t he 

work of burstonc and Kaplow (1963) and makes use of the 

Naphthol AS-HX phosphate substrate at pH 5.2. The si tes 

~re acid phosphatase activity is present are detennined 

by incubating t ne spec imen with t he substratQ. As a resul t 

of the phosphatase activity, Naphthol -As is libera ted which 

i-.ed1ately couples with a diozoni um sa l t (Fast Dl ue RR Sal t) 

for.1ng an i nsoluble , vi sible pi~t at the sites of phos

phatase activity . 

Control secti ons for the de~nstration of activity of 

the enzyae , were incubated in su~stratc fre~ medium. 

H1stoch~i col demonstration of Or thophosphoric monoester 

fiidrolase {Alkaline phOsphatase} 3.1.3.1. 

The s i~ltaneous coupling azodye techn ique with 

Naphthol As-HX phosphat e at pH 8.6 was used to d~nstrate the 

activity of this en~. Thi s me thod is essentia l ly stated fn 

Siv-a Technical Uulletin tlo. 85 and is based on the work of 

Uurstone and Kbplow (1963). Fast Clue RR Salt was used os the 

d1azoniu. sal t in this tcchniquo. Control sections for the 

d onstration of alkaline phosphatase activity were incubated 

1n e substrate free mc~t~. 
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Histochea1cal ~stration of ~ - 0 - ~lucuronide 

glucuronohYdrolasc q§-g1ucuronidase ) 3 .. 1.31 

Fri edenwald and Bccker (1948) were the first to devise 

two histochemical methods for the demonstration of p-glucuro

nidase. The first of these methods was a modifi ed azo~e 

technique , using the glucuronide of a water-insoluble red 

azo-dye. 1-0-hydroxyph~~lozo-2-naphthol. The second 

technique was a modi fi ed meta l-salt method , using the • 

glucuronide of 8-hydroxYquinolone. 

Campbell (1949) and Ourton and Pcar se (1952) reported 

that the azo-dyc technique was unsatisfactory because ft 

produces non-specific staini ng of t he sections by the dye 

when the sections are incubated in the presence of potassium 

saccharate , and when they are fncu~atcd following exposure 

to a temperature of 56°C for 72 hours . However, they found 

the ectal-salt technique satisfactory. Sclfgman , Tsou, 

Rutcnburg and Cohen (1954) devised a post-coupling azo-dye 

technique for the d~nstratfon of p-glucuronidaso activi ty 

in various tissues using sodfua-6-bromo-2-naphthyl-0-0-

glucuroni de as sut.strate. Hayashf, llakajfma and Ffshman 

(1964) descri bed a ~thod for the histochemical localisation 

of the act1vlty of ;-glucuronidase using sodf~ salt of naph-
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thol AS-bl-p-0-glucuronide as a substra te in a SiQUltaneous 

coupling react1on with hexazoniua pararosanilin. ballantyne 

and Bright (1970) compared t he histochemical techniques for 

localisation of activity of p-glucuronidase and that of three 

d1fferent substrates, 8-hydroxyqu1noline glucuronide ; 

6-bromo-2-naphthyl-p-o-glucuronide and naphthol ~S-B l-0-

glucuronide. The latt~r substrate gave th~ nost satisfactorY 

localisation. 
ln thi s investigation the r.oethod of Hayashi llakajima and 

fishman (1964) was used. Frozen sections wer~ incubated for 

30 minutes at 37°C pH 5.2 in a working substrated solution made 

up of 0.3 ml Hexazon1~ pararosani lin, 0.3 ml of 4S sodiUM 

nitrite solution, 10 ml substrate stock solution. The substrate 

stock solution was made up thus: 28 mg of naphthol f~-Bl -0-

glucuroni de (free acid) was dissolved in 1.2 ml of O.OSM sodium 

bicarbOnate and ~de up to 100 ml with 0.2M acetate buffer 

pH 5.2. Hcxazonium pararosanilin solution was made by dissolv ing 

1 gm of pararosanil in hydrochloride in 20 ml distil led water and 

5 •1 concentrated hydrochloric acid. lt was necessary to gently 

wanD this •ixturc. Filter after cooling ond store at room t~c
rature. After incubation , the sections wore r1nsed with disti lled 
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water and mounted with glycerine jolly. Control sections were 

incubated similarly in su~strate ~ixture wlth th~ add1t1on of 

0.5 ml of O.lH solution of 1. 4- saccharolactone. 

The activity of lactate dehydrogenase was JeQOOstrated by 

the method of llach 1 as. Wa 1 ker. and Se ligman ( 1958). Frozen 

sections were incubated for 30 minutes at 37°C in a substratc 

medium containing: 

0.3 ml of l.OH solution of sodium OL-lactate 
0.2 ml of O.OSM solution of NAO 

0.1 ml of 0. Ul solution of sodium cyanide 
0.1 ml of O.OSM solution of magnesium chloride 
1.0 ml of O.OSM phosphate buffer pH 7.4 
0.3 ml of 5 mg/ml solution of llitro BT 

After incubation. the sections were washed in O.OSH phosphate 

buffer pH 7.4 and mounted 1n glyc~rine jelly. Control 

sections were similarly incubated. but t~ incubating med1~ 

~ld not contain the substrate sodium OL-lactate. 

~~~~~~~~~~~o~f~~~[]~~~~IT:~J:~. 
The activl ty of p-hydrox,ybutyrate dehydrogenase was demonstra

ted by the lll!thOd of Hachlos . Walker and Si;hg:'1oln (1958). Frozen 

sections were incubated for 30 nfnut.•s at 37°C in a substrate 
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mediua containing: 

0.3 ml of 1.0M solution of sodium DL-p-hydroxybutyrate 

0.2 •1 of O.lH solution of sodium cyanidP 

0. 1 ml of O.OSH solution of magnes1~ chloride 

1.0 ml of O.OSH phosphate buffer pH 7,q 

0. 3 ml of 5 mg/111 so 1 ut ion of rli tro BT 

After incubation, the sections were washed in O.OSH phos

phate buffer pH 7 .~ and mounted in glycer ine jelly. 

Control sections were incubated si~ilarly in an incubating 

medium containing the sa~~ solutions as above but without the 

substrate sodium DL-p-hydroxybutyrate. 

Uiochemical methods 

Estimation of Acid phosphatase 

Quantitativ~ estimations of Acid phosphatase were made 

using the ~thod of Sigma (1963) as stated in Sigma Technical 

Bulletin No. 104. n lOS w/v hemogenate of each tissue site 

was prepared in tee-chilled distilled water. Three tubes were 

set up marked Reagent Ulank ; Test Sa~lc and Sample Blank . 

Preparation of Stock Substrate Solutions 

100 mg Sigma 104 Phosphate Substrata (p·llftrophenyl 

phosphate) was dissolved in 25 ml water. 0.5 ml portions of 

this solution w~re dispensed into incubation tubes; well 

stoppered and allowed to fl'1'eze in an upright position. These 

stock substrates were found stable for several weeks. The tubes 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



~~arked TEST SAtiPLE contained the following - 0.5 ml stock 

substrate solution, 0.5 •1 citr ic acid pH 4.8, 0.2 ~1 of 

each tissue sample. The REAGEtiT BLAIIKS contained 0.5 ml 

stock substratc solution, 0.5 ml citric acid pH 4.8 and 

1.1.2 ~1 distilled water. The tubes marked SAtiPLE BLANK 

contained 6.0 1111, O.lH-Haoll , 0.2 ml of each tissue sar;,ple. 

The various tubes were incubated for 30 minutes at 37°C 

after which 5 ml, O.HH•aoH were added to each tube. 

Th1s procedure stopped the enzyme activity and developed the 

final reaction product. 

For all the biochemical est1matlons, the Hitachi Perkin

El~r 139 UV-VIS spectro~photometer was used. The spectro

phot~ter was set to zero 0.0. 415(or 100,: T) using REAGEIIT 

BLAtiK as reference. The optical densities of th~ various 

Test samples wcr£ read and the units of acid phosphatase 

corresponding to these readings were deten~lned fr~ the 

Calibration curve. ThE: optical densities of the sample 

blanks were also read against water and the units of acid 

phosphatase corresponding to these readings were simi larly 

determined from the ca libration curve. The acid phosphatase 

activity of the Sample Blanks were subtracted from those of 

the Test SaMples to give the corrected total acid phosphatase 

of the Test Samples. 
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n.. l)locedY"e for U. quantt~the rsti81tion of aluline 

Jtllpltetate tn tile tissue "<leogtnates are essenttaJiy si•fhr 

to U.t for acid pfiOspf\atau. A 101 w/v t1010genatc of each 

Uu• sfte .,., pnpared tn tce-chtlled dhtilled water. for 

a1ca- ttssua assay tl«< tubes were set up, .erked REAG£HT BLANK 

&ftd TEST ~LE. Into each tube was added O.S al of altal1ne 

gl,c1ne buffer pH 10.5 and o.s r:~l stock substratc solut1on (p

Ni~lphOsphate). The tubes were placed Into a water bath 

at l~C fM a few alnutcs. 0.1 al distilled ~tcr was pfpctted 

into the tubeS 1111rked ~ea gent Blank and 0 . 1 al of each tIssue 

sa~le p1petted Into tubes aarked Test Sa~lc. The tube~ vcrc 

gently shaken and quickly replaced Into the water bath. After 

30 ainutes Incubation at 37°C, 10.0 111 0 .02 H-NaoH wu added to 

each tube. The tiAc!s were then !Jl:UCICXl mlll nll«ld by inversion. 

This pi"'cedure stopped the enz_y110 act lvi ty and the eo lour dove

loped. The colorilll!tor was set at zero 00415 (or lOOt tranmi-

ss1on) ustng Re8gent Blank as reference. 

Tile optical densities of the various TclSt SaftlJlos were 

read and the Alkaline phosphatese units corresponding to these 

Yaluas deteralned from the calibration curve. ~ftcr the readings, 

0.1 •1 concentrated Hcl was added to each tubo. This procedure 
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12 auad Ule ualour cue to p-1\itrOptlenol, I ving opttcaJ density 

._ t.o the Test S119l Hsclf, lnc optical dtnshtH due to ~ 

variO\n Test ~Jcs (using Reagent Blank as n;fcrencc At 1001 J) 

•rt ~d. The alul1na fb11eueo ~.nits corresponding t.o Ulese 

readings were detcrwil\ed from the caltbratlon curve. These ~.nfts 

.,-e subtractec: frc. the previous l.l'lfts to give the corrected 

alkaline phOs~tasc activity of the Test Seaples. 

Esu.at ton of ~-gluc~.ron1d.lse 

Quantitative estlaattons of p-glucuronldaS(l •re •de using 

the .at110d of Stp (1972) as reported fn Sfgr:e Technical Bulletin 
• 

No. 32.5. A 10'1 t~/v t.om>genate of each tfssoo site "u prepared 

fn fce·Ohflled distilled ~ter. ror each tissue s~l~ under 

1nvesttgatton t>10 tuoos wore set up. These tubcls t~er~ ltbc11ed 

SAAPt.£ BlAJIIC e.nd TEST S~ll. Ttk. blslc dlfferMce botween 

tnese tube' ts that ~fle the Test ~le contained phenolphtha· 

lefn glucuronic acid solution among othor things; tho ~lo Blank 

contained distilled water In addition to other solutions . Into 

the tubes .. rked Sample Blank were added the following- 0.6 •1, 

O.Z .. • s.odha acetate buffer, plf 4.5 at 25°C and 0.2 llll distilled 

water. The teeperaturo was thc)f'l equllfbratod to 56°C as 0.2 111 

of ttssue sample was added end tho entlro solution properly •fxed. 
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After 1 hour lncutxltion at 56°C , 5 o1 0. 1 ll-2~oll•ino-.?-c.cthyl -

1-propanol buffer, pH 11 at 25°C was added and mixed. Into tubEs 

labelled Test Sa~1 ' were carefully pipat tcd t he followi ng 

0.6 m1, 0.2 h sod1um acetate buff(;r, pH 4.5 at ?.S°C , 0.2 ~:~1 , 

0.03 t1~phenol-phthallcin glucuronic acid solution pll 4.5 at 

25°C. The mixture wus simil arly equilibrat~~ to 56°C on 

a~dition of 0.2 ml of tissue saople and the~ incubated for 

1 hour a t 56°C. Th' reaction was stopped by the addition of 

5.0 ml, 0.1 ll-2~a!llino-2-nethy1 -1-propanol buffer, pH 11 at 

Z5°C. . The optical dens1t1es of the Test Sa1;-ples and the Sample 

~1 anks were read at 540 rr.p against water . A REAGEtiT BLAIIK was 

simil arly run with each s~t of Ttssue Sa~lt, 0.2 gl distilled 

water bei ng substituted for thr t issu. sample. The optical 

~~ns 1t1es of ~ag,nt Blanks WLre read at 540 rp against water . 

The corrected op tica l densities ore obta ined by t. king t h\1 sur:~ 

total of optical dens i ties of Sonplc Blank and Reagent Olank 

from the lest Samp l ~. 

The anount of Phcnolph thallc1n 11bcrak-d is obtained frorn 

Calibration Curv .. us fng the corrcct~:d 00540 val u..s. 

EstiQat!on of lacto~ dehydrogenase 

biochC!Gica l det••rnfnations of lactate dehydrogenase wen 

•de us fng t he r:1etl10d of Sigul as "-'portcd in Tcchn ica 1 Bulletin 

• 
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~o. SOO (1964). A 1~ w/v howogenate of each tissue s1te was 

prepareu in 1cc-chi11 ~d disti11~~ ~~ter •• 1:6 dilution of each 

honlogenato. WI1S ~re?are·J by diluting 1 ~rt of l!ach h01110genatc with 

S ~rts of water. 1.0 ml pyruvate {Si~ stan ~rdised su~strate) 

was pipettcJ into ~ach t ube containing 1 mg p-oip~osphopyridinc 

nucl..:otidc , re~uc~J fona. Each tube was pl<:ced into a water bath 

at 37°C fo r a few ~inutes. 0.10 nl of each dilut~d homogenate was 

audcd to the substratc . Each resulting solution was gently shaken 

an~ replaced into the water bath. exactly 30 minutes 3fter the 

add it ion of the SOI!1) le:. , the t ubes were remover' fr011 the water 

bath. 1.0 ml S i ~·~ colour reaoent (2 , 4-0initrophenylhydrazine) 

was added to each tube. The tubes were fairly shaken end left at 

room tcq>eraturc for 20 rr.inutcs. This procedure stopped the re

action and startc, the colour development. 10.0 al, 0.4 GI-NaoH 

were later added to each tub. • The solutions w~rc then mixed 

properly by inversion and transferred to cuvettes. After 10 minutes 

or sodiUD hydroxi de addition , the optical densi lics of the 

sa~les were read at 425 of. Lactic dehydrogenase activity tn 

the sagples were then determined fro~ Stan ,~rd Ca libration Curve. 

Estiutton of p-HyJroJtlbutyrfc dehydrogenase ?·HO!>) 

Biochemical estirrc1tions of p-hydroxybutyrfc tlohydro!Jenase 

were wde using th,. Sfp oethod as st<lted in llull(ltfn lio. ~9!1 

(1964 ) . k 101 w/v ho1110<,enatc of each tissue site was prepared in 
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'1ce-cht1 led dtsttl led Meter. 0. SO m1 , Si gilli Hydroxybutyric 

substrate contatnhl!; p-Ketot.utyrfc acid at pH 7. 4 W<!S accur at e ly 

ptpetted into each tu!-a containi ng 0.5 119 of hi Jl purity 

8-0PNH. Each tube was then placed into 37°C wa ter ba ttl for a 

few • tnutes. lntc each tube was gentl y added and mi xed , 0.05 1':11 

of each ttssue h0110gena te. Each tube was further repl occd into 

the water bath; and afwr uactly 60 minutes i t was removed. 

1.0 •1, Sfg~~a Colour Reagent (2, 4-uin f tro:>heny ll\)'dra zi nc) was 

added to each tube. lach tube was then capped end t he solution 

thorou~hly mixed by inversion . After 15 mi nutes of sodi~ 

~roxide addition, each solution was transfer red to a cuvette. 

The optical density of each s!lfllpl e was read at a wave lcnJth 

of 410 ... 

~-tt;\jrol\Ybutyric d.:hydro;en.lsc act 1 v1 ty in each saJI1> 1 e w~ 

then detenained from a cali bration curve. 
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RESULTS 

I. 

1 

The .ucosa of the ~11 i ntestine 1s characterised 

1. Intestinal villii 

Z. Intestinal glands (Crypt s of lieberkuhn) i 

3. l aaina propria; 

4. Muscularis mucosae . 

The villi at t he three sites are covered by a s;mple 

colu.nar ep1theliUR with Lrush border Figs. 1, 2 and 3. 

The ep1theliua is co.posed of aLsorpt ive cell s (enterocytes) , 

~th scattered .ucous cell s (gobl et cel l s) and occasional 

s-ell ly.phocyctes as intraepi t hel ial cell s. The epithel i um 

is separated froa the core of the vi l lus by a thin basement 

• zbrane. The villus height at the lOS point was 431.79 

~ 7.56 ~· At t he SOS point the vi ll us height was 281.34 

~ 12.29 fR· At the 951 point the vi ll us hcfght was 238.45 

~ 8.14 ,... 

The intestina l glands or crypts of Lieberkuhn are 

si~le tubular structures. The crypts begin at the crypt

v111 us J.ction md their base extends to the muscularis 
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•ecosee. The crypts of Lieberkuhn are co.,sed of und;ffe

rtnt1ated epithelial cells, cel ls in nritosis and goblet 

cells. At the very Lase of the crypt arc a few Paneth 

cells. There are also argentaffin cells in the crypts. 

+ 
The crypt depth at the 101 point was 147.98 - 9.64 ~· 

At the 50S point the crypt depth was 133.40 ! 8.60 pm; 

while at the 951 point the crypt depth was 122.05 ! 8.92 pm. 

The la•fna propria is more extensive and cellular 

at the 951 point than at the SOS point and lOS point. lt 

is a loose connective tissue Which forms the core of the 

intestinal vfllf. The volume of lamina propria ot the 

101 point was 3.5 ! u.3 cub. mm. At the SOt point the 

+ 
volume was 4.8 - 0.5 cub. mm. At the 951 point the voluac 

of l .. ina proprio was 6.8 ! 0.5 cub. mm. 
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V111us height at various sites fn control ani~ls expressed 
+ 

1n ra --s.o. 

TABLE 1 

Control Mean Values + - s.o. P VALU£S 

lOS Pt 431.79! 7.56 < 0.001 

50% Pt 281. 3'1 ! 12 .29 <0.05 

95~ Pt 238.45 ! 8.14 

Cach result represents the mean of four an1mols; 100 vfllf 

measured per an 1 ma 1. 
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CrYPt depth at various sites in control animals expressed in 
+ J!' - S.D. 

TACLE 2 

Control t~an Values ! S. D. P VALUES 

10% Pt + l t7.98 -9. 6<+ < 0. 5 

SOS Pt 133.40 ! 8 .60 < 0. 5 

95% Pt 122. 05 ! 8.92 

Each result represents the mean of four anirno ls; 100 crypts 

measured per ani mal . 
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Volume of Lamina p~pri~ at vari ous sites in control animal s 

expressed in cub. mn! S.O. 

TABLE 3 

Control Hean Val ues ! s.o. P VAlUES 

l<n Pt 3.5 + 0.3 < 0.1 -

scn Pt + 4.8 - 0.5 < 0.05 

951 Pt + 6.8 - 0.5 

Each ~sult represents the mean of four animals. The vol ume 

of lamina propri a of 100 vill f we~ measured per en1mal. 
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of the s~ll intestine of 
es. 

1. Add phospha~se 

Acid phosphatase activity was indicat~d by blue 

deposits. The pattern of distribution is similar at all 

the sites. The enzyme Jctivity was associ ated with the 

epithelial cells , the la11ina prq>rla and the Paneth cells 

in the cr,ypts , Fig. 4. 

2. ~lkaline phosphatase 

Alkaline phosphatase activity ~s demonstrated at all 

the sites as reddish-brown precipitate. The act ivity was 

associated with the striated border , and the lateral and basal 

cell membranes, fig. 5. 

3. p-glucuronidase 

p-glucuron1dasc activity was Indicate~ as granular red 

deposits In the epithelial cells , lamina propria and the 

paneth cells In the crypts at all the thre~ sites , Ffg. 6. 

4. Lactote dehydrogenase 

Lactate dehydrogenase activity was demonstrated as 

purp 11 sh ( for11111zan} deposits. In a 11 the sites, enl.,)'IIIC 

activity was no~ intense in the epithelial cells than in 

the crypts , Fig. 7. There was however, diffuse stafnfng 
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deposits of en~ activity in the lamina propria core of 

the villus and also in the crypts. 

5. p-Hydroxybutyric dehydrogenase 

The activity of p-~dro~butyric ue~drogenase was 

localised as purplish (formazan) deposits in all the sites. 

En~ activity was present both in crypt epithelium and 

villus epithelium; but the activity in the villus was 

higher , Fig. B. 

Ill. uantitative distribution of enz 
rats a 

1. Acid phosphatase 

There is no significant difference in enzyme activity 

t.etween 10! site and SOS site (P<0.2, Table 4) . There is 

however, a significant rise in enzyme activity from SO~ site 

to 9SS, P<O.OOZ, Table .. ). The maxillUll enzyme activity is 

1.70! 0.02 units/lOO mg Wet Tissue Weight and coincides with 

the 9SS point, (Table ~). 

2. Alkaline phOsphatase 

The dfstr1bution of alkaline phosphatase is in 

•ried contrast to that of l;cid phosphatase. The maxtm.n 

specific activity coincides wi th the 101 site, (Table S) . 

Tht> acthft/ falls steeply to less than a qu~rter of thl:! 101 
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point value at the SOS s1te. T~reafter, it reduces to a 

lower level at the 9S.l site , {P(O,S TableS). 

3. reta-glucuronidase 

The act1v1t,y of this enzyr.~e is highest at the !>SS 

s1te, (3 .24! O. ~l units/lOO mg Wet Tissue Weight). There 

is a significant decrease in enzyme activity towards the 

101 site, (Tabl e 6). 

4. Lactate dehydrogenase 

Th~re is s1gnificant r ise in lactate dehydrogenase 

activity frOQ 101 site to SOS site. The acti vity decreases 

significantly towards the 9S% site. The maximum actfvi~ fs 

+ 202S.25 - 3.86 ~-u units/100 mg wet tissue weight and coin-

cides with the SOS si te, (Ta~lc 7). 

5. peta-tl,ydrox,ybutyri c llci\Ydrogenasc 

The activity of this en~ appears to be uniform 

throughout the entire length of the small intestine since 

there are no significant differences in enzyme activities 

at the sites , (P < O.S and P<O.l , Table 8) , 
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tro1 
+ - S.D. 

TADU 4 

Control Mean Values ! S. D. P Vkl.UES 

lOS Pt 1.55 + 0. 01 < 0.2 
-

50S Pt 1.47 + 0.01 < 0.002 
-

951 Pt 1. 70 + 0. 02 -
. 

~ea. result represents 1he II(!M values of four separate 

estl•ttons. 
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t!V!ls of Alkaline phosphatase actfvfty at various sites in 

control eni .. ls expressed fn SigNa unfts/100 mg Wet Tissue 

+ wfaht - s.o. 

TABLE 5 

Control 
• Mean Values - S.O. P VALUES 

lOl Pt • 2.43 - 0 .03 < 0.001 

501 Pt 
+ 0. 60 - 0. 05 ( 0 .5 

951 Pt 
+ 

0.52 - 0 .03 

Each result represen ts the mean val ues of four separate 

estf•ttons . 
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levels of p-glucuronidasc activity at various sites 1n control 

anf.als expressed in Sigma unfts/100 mg Wet Tissue weight ! S.O. 

TAillE 6 

Control Mean Values ! S.O. P VALUES 

lOS Pt 2.44 ! 0. 04 < 0.005 

501 Pt + 2.82 - 0.05 < 0.01 

95S Pt + 3.2·1 - 0.()1 

Each result represents the mean values of four separate 

est i111tions. 

• 
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_Levels of Lactate dehydroganase activity at various sites 

1n control animals e~pressed in 6-U units/l OO mg Wet Tissue 
+ 

weight - S.D. 

TABLE 7 

Control Mean Va lues ! S.O. P VALUES 

10% Pt + 1300. 25 - 1.26 < 0.001 

5M Pt 2025.25 ! 3. 86 < 0.001 

95S Pt 1423.50! 7.94 

Each result represents the Dean values of four separate 

est fe~&tions. 

• 
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Levels of ~-Hydroxxbutyric dehydrogenase activity at various 

sites in control animals expressed in Sigma units/lOO mg Net 

Tfssue weight ! s.o. 

TABLE 8 

Control 
+ 

~~an Volues - s.o. P VALUES 

l OS Pt + 568. 75- 2.99 < 0.5 

SOS Pt + 555.50 - 4.80 I( 0. 1 

951 Pt + 539.25 - 9.88 

Each result represents the oean values of four separate 

est futfons . 
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orscussroo 

Acid phosphatase is a non-specific phosphomonoest

erase. The enzyme is present in lysosomes and has been 

suggested to be involved in the breakdown of reabsorbed 

particles, (DeDuve 196'+). In the present investigation, 

the maximum activity coincided with the 9~ point . There 

was no significant difference in acid phosphatase octivity 

bet~en the 101 point and the SOS point. The results suggest 

that the 9SI point is more involved in the br eakdown of re-

a t:6orbed pnrt icl es than either the 1 OS point or Ull? SO~ point. 

The do ta obtained for alkaline phosphatase in the 

present lnV'!stiga ~on is co•slstlr'l t w1 t11 tho t pr~:viously 

n:por 1ed by Harrtsm md 'kbster, 19 71. A lko linG phospha tase 

tes teen associa U!d with the absorptive or secretcry s&rfocrs 

of tm br llih !:order of ga st r oi•l test I na 1 troc t. The ma xfmU'II 

octivt ~ ccincidiiJ w1 tt1 lie lln point. This result suggests 

t hit al$orp don and SCCI'\:t ion takl! place I:'Ort: at tile 101 point 

than either tile SO% pot\ t or !he 9$1 poin t. 

f-9 bcurontdose has also been associated with lysosomal 

activftfes. The enz.)'IIJC attacks glycosidic lfnkllgc!S in the hyct'o

lysis of conjugated glucuronfdes. It elso participates in growth 
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and tissue proliferation. Fishman. Kato. Antiss and Green (1967). 

In the present investigation . the maximum activity coincided with 

the 951 poi nt ; followed by the 501 point and least at the lOS point . 

The pattern of distribution resembles that of the acid phosphatase 

except that there is a significent difference between the 5~ point 

and the 101 point . (Table 6). It is probable from the results 

that most lysosomal ectivities take place at the 951 point ; followed 

by the SOS point and least at th~ lOS point. 

Lactate dehydrogenase is used in glycolysis in the conver

sion of pyruvate to lactic acid. The en~ has also been used 

clin1cally as a narker of ~ocardial fnfarctfon. Erickson and 

l'lorales (1 ~61) suggested that hfgh lactate dehydrogenase values 

is not necessar ily a r~sult of lactate dehydrogenase formation 

fn each indi vidual cel l but rather of rapid cel l growth and 

pro liferatfon. The presence of cexfiiiU'II lactate dehydrogenase 

a et f vf ~ at the SOi pofn t uy fnd f ea w ma xillliiD cellular me ta

bo1iSII at lhfs pofnt. It may also suggt:st that Maerobfc 

g \' CZ!lysfs for CD'1Yersi01 of pyrwa te tn lactic acf ~ fs 11\l xf

- at !Uifs pofn t. 

The role of !"tr<Tox:jbutyrfc d:!t)ydrogenase is to 

t ake parl ~tfth COU'IlY'!"! A fn the OXIdation of futy acfds , 

C()Upled with the synthesis of actfve acatate (acetyl CD/l) .• 
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lhder tile infl ucnco of )l·t\)\j rox.ybutyrlc dt'hydrotJcnaso And 

ntcotina•tde alieni no d t nucl oot tdt' (HAD) ; )l·I\Ydro~butyr le 

ICid an d acet oacetic actd arc fntraconvcrtfbl ~. Thts mt~ha

nt a p~ a part fn the fonaattm Of 1\jltOOO bod fCS, rag llaro 

and Not.arblrtolo, (1~~) "'ggcstcd thu the actfvtly of )1• 

~Wroa)t)Utyrfc deh)'d~nasc h tncrcuN foil lng ~ardtal 

tnfarct1on. Th data o tu tncd for )l·tl)'drovtutyrtc ut by ctogtll4sc 

U not incncate aey significant difference fn the levols of 

-. ~~ acUvitic~ at the thrt'C stl4!S. hao rosults suggest 

.. t fa t •ta tol isa pt"'ba!Jl)' u s place at C\C ,..,. ra _, fn 

all the ~ sites. 

Jenh (1563}, in ~ r t: cH.11tne 

vraoer;~ CI!Cr•sl fraa 4100tn~ to n ... Galjurd; Bl(fs; 

(lw~Af~ " (1 ~D) ~ l$0 ~s~ flat ctu1 actfvf ~ 

C'i ,_tpoyr..:;rt• !,;)'U'ogc~n s vcr.ly chtrituttd alcng 

tA J an~ ar. & vf1H. • le luucr dthycrOQenas 

fitl •s I$' pn~ L ~ .. Clr)-;lt (?1 tr lftn •lC: ffiJus 

..... 

' ,, t. 
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nis1Dlogically, it was observed that the height of 

~ villi decreases progressively from the lOS point to the 

951 point. The larJina propria was also most voluminous at the 

951 point; followed by th~ SOS point and l east at the lOS 

point. These observations are probably s1glif1 cant from the 

poY\ t of vtow of U'C t\l'lction -.t.1ch the different areas 

perfOlW. 
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SllflARY 

l. nts 1D bgi aslly, the height of the villi dccreclscs 

p-ogress f vc ly fr0111 tle 10% point t> the 95S potn t. 

l. The volul!l(! of the lamfna propria of th! opf thel fum 

decreases progressively fr()(ll ti'C 9!JS point to the 101 point. 

3. T~ activities of acid phosphatase, a llo.al ine ptospho-

t.ase• J-gluOJrC1lidasc, la eta \! ~ydrogel\lst\ on C: )H~dro~-

11\1 tyri c cbtl)"'ro~ase were decronstratcd h1s IDChcmfcally 

at the various points. 

4. The• e ~s potnt-to-pofn t variation in th" levels of 

ectfv1tfes of acio phosphatase, allralfne phosph;s tase; Jr 
g \IQJrat idase; and lacu te ~hy O"og~ase. 

5, The activity of }-~dro¥~ueyrlc dd\)'drogB'Iase was 

~.r~ffora at. all tht. points. 
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fig . 1: Soction of control r i:\t small i ntestinal aucou 

showing the histolooicnl nppcarwco o! an ab· 

sorptivr villur. at the 10% point . Ob,,orvo tilt 

lanin:\ propria (1..1') with Iew lymphocyt~s tur• 

r ounded by the epithelial lny~r (BP) . 

H & E St _in , X. 752 

Pio, 2: "--t · . _, uucos• 
~~ ~on of control rat small intost1n-
b ~-

15. owing the histologic.:ll appcarwcc ol an 
so . t'llll tIlL' 

tpt1VC villus at the So:i poi.nt. ObSC! 
1 iJ sut• 
""41 "' propri'l. (LP) with fc" lyJ:Phocytcc 

rounded by t~o epithe lial layer (SP) . 

H & S Stain , Y. 752 
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Fig . 3: 

• 

Fiq . ~ : 

Facing Page 67 

Sect ion o! control r a t smi\11 int estinal llutou 

sho .. :ing the hi s tolol)i cal appearance of an ab· 

sorpt ive vill us a t the 959S point . Obscrvo t"' 
l ar.tina f'ropria ( l.l-) \ l i th fCI'I lyr.aph OCytQ& SIU• 

r ounded by the coi t.h " l i .U l a ye r (DI'). 

H t. E Stain , ~ 7 52 

in~l gUCO~ Section o- con t r o l r a t sm~l i ntcst 1 !l' ' I! I ;.1 
sho\Ying f .... n, • ')rllnul u '\rr..ls o{ aci· ·• 1 

_ .. orpti~ 
activity in th~ c ytopl 'lSC'I of the ""c; ,. . :li 

t t h • lu ' I 
(EP) and t he l aQin a propr i3 (LP) ~ 

x. 7 42 
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Facing Page 6G 

Fig . 5: Section of control rat small intestinal nucou 

sho .ring si tQS of al. kal. ine phosphatase activity 

in the brush bor der of the villi (aB) and tbt 

b;,.sal. mcnbrancs in the> crypts at the lOll polnt. 
X 231 

Fig . 6: Section o! control r at scall -' o· in toe; tin,... 
uronic~; 

showing dense granular are'\S o! n- 91uc .. • 
I iVf ... 

activity in the cytopl<lSc of th absorpt f'l 
a t the 

1
"' (R~) ~Utd thr> lanina propria (LP) 

X. 693 
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Fo:cing P<1gc 69 

F\9 , 7: Section o f control rat small intestin<ll aucou 
sho·1ina si t.n. o( l act -,tn dcbydrogena!:C activi 

in the absorptive cells ( EP) and the l~~a 
propria (LP) at the 10% point . 

X . 130 

Fit] . O: Section of control rl\t scall intestin;,l aucofl 

h 
.... nas' 

s owinQ sites of !3 - hydroxybutric dehydtOy-
~t . . i I villos :~.v1ty n thf' ab'!\orptivc cells on the 
(EP) ' t h· crypt cells <Uld la,g:ina propri' (tJ'I 
at the 10. point . 

X. 231 
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• 
CHAPTER T\10 

• 

HISTOLOGICAL , QU~L ITAT IVE ~~U QU~ITITATlVE EHZY ~ HlSTO

ChOIISTKY Of RAl SriAU lhTESTIIIAL tliCOSA AT THREE OlFF£RrllT 

SITE!» 1\FTER THE I riC.ESTl Q• OF 0 .1 211- AND 0.2411-SOUITIO:IS Of 

!»lLVlR rUTRATE. 
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lllTROOUCT I 01 

Intestinal function cncoapasscs secretion. digestion 

and absor ption. and its intc~r1ty is essential to the nutrition 

and Mell being of the indiv1dual. The iQpart~nce of intestinal 

function has stimulated ~any experimental and clinical fnvesti

~attons, some of which have been reviewed by Wflson (1962) and 

Wiseman (1964). The mucosa of the small intestine may be dar.~ged 

by o var iety of a~rnts (Fry and Stuff~ldt, 1964; Gracey , Papadi

mttriou . Durke, Thomas and Dower . 1973, Chandra and l~g 1973, 

Garoona, 19711). 

Accordiny tc mocltrn concepts, the crucial functional 

compar~nt for absorption fs the vi llus epithelium, Mhfch i s 

continuously replaced by new cells produced by division in the 

crypts of Lieberkuhn, (Clarke 1970o, 1970b, 1971, 1972) and 

Forrester , 1972). 

In this chaptor the ques t ions asked arc. 

1. What ore the structural and histochemical effect s of 

o. l2J.I and 0.2411-Agr403 on rat smolt intcst1olll mucosa 

at the three different sites? 

2. ~hat ts the rolationsh1p between dose of silver nitrate 

and ma,nttude of the biochemica l change? 

J. What is the relationship between dos~ of si lver nitrate 

and the degree of histological d~ge? The results are 

discussed fn reference to the turnovEr and kinetics of 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



71 

-
I"ATERIALS MID rEnG:S 

POult m!!~le a lbino Wist.ar rets ~oo.eighing about 200 g \oAlen 

ailwr ingast ia'l cormencsd wana US9d. Preliminory studies were 

conduct:ed on three groups o f rets, each group of fourteen rats . 

Croup I r a ts were given food and tap wzster ad libitU"n. Group 11 

rata ware given food and 0 . 12 11 solution of ailwr n i trate in 

top woter ad libitun. Group Ill rats 1ooo0ro given f"ood and 0 .24 M 

aolution of a ilvnr nit rat e i n tap water ad libitUT'I. The purpose 

of the prelimine.ry experirrent s i s to be oble to ctatamdne the rote 

of fluid i n t oka , rrortolity rate end thtJ bohavious of tha anilrals 

fo llowing ailvor n it ret~> il'laostion . 

Gro'9 1 - lho an i rrels i n this group n!m!tined genarally active 

during the course of tho exporilronts. Tho anirrels incroasod 

in 1o00ight through the couno of tho axperimmte llnd their eyes 

._o,::J81trud nonn.ll . The rete of fluid intolca por day W48 15, 30 !. 0 . 24 m 

No death we:s recordod throushout the courue of the prvliJI"'inlll')' 

oxperimmts in thi s group of anirrela . 

Group 11 - ~t:s given 0 . 12 M GOluti.on of oilwr in tllp water ad 

libltl#ft dovelopod trow'l stained rTUSclea four d.lys aflor ailwr 

nitrate tngust:ion. After eb doys on thia rogirro. tho oyos 1ooo0n1 

dlKOlourod - palo bluo. Thu mitrole in this group loot woight, 
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-
I"ATERIALS NIO I"En«Di 

h:Sult male albino Wi&tar rats ~ooeighine about 200 g ~n 

silwr ingeatim ccmruntx~d weN used. Preliminary studies W\lre 

conducted on three ero~s of rats, e<Jch gro~ oF fourteen rots . 

Cro~ I rate were given food and tcp wotur od llbitun. Cro~ ll 

rata were given food end 0.12 r1 solution o f silvor nitrate in 

tap water ad libiti.ITI. Croup Ill rats lo.Ol'O given food and 0 .24 M 

eolutim of oilvcr nitroto in tap wate r ad libitun. The purpose 

of tho preliminary expor!rronts is t o br able to mtermine the rote 

of fluid intake, rrorl:.!llity Nte end tho bohavious o f tho animals 

following silver nitrot~ ingestion . 

Cro19 1 - Tho anirrala in this group n!l'l'ained generally acUw 

during tha course of tho uxporirronto . Tho anirrals incroued 

in woi&ht through tho courne of tho experiiTcnts end their eyus 

• 
oppeared norTMl. Tho rete o f fluid intoko por day \o/40 15 , 30 - 0 .24 ml . 

No death wos recordod throughout the course of the preliminary 

lbeperiiTunta in this gro~ of anurels. 

Group li - Rats givon 0 . 12 M aolutl.on of silwr in tap W~Jter ad 

lib!ti.ITI dewlopod br'Owl stained ITUIIcles four days after ailver 

nitrete ingasl;ion. After ab days on thio rogino, tho oyos 1oo0re 

dlacolourad - palo blua. Tha a'lirrals in thl .. group lost weight, 
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and anonnde dewloped in thb group of eninel s during the COUMIG 

of the e>eperinants. Four a"' inale d i ad m day 8 followin~: silver 

ni trete ingeation having ingested 30 ml, 36 ml 1 34 ml ond 38 ml of 

0.12 M solution of s ilver nit ret a rnspectively. Two oninels diad 

on day 10 after ingesting 40 ml , 44 ml of 0.12 M solution of silver 

nitrate nuspec tiwly . Two cnim!tl s died on day 12 after ingesting 

40 ml, 46 ml of 0. 12 M solutim of silvor nitrnte respectively. For 

the enim!lls in t his &roup, t he rete of fluid intake per day was 

• 4.10 ! 0 . 23 ml . 

Gro19 Ill - Rats giwn 0 . 24 M nolutim of eilvor nitrate in tep water 

ad libitum devel oped b~ stained muscloe three days aftar silvor 

nitrete inges tion . Pi~ntaticn of the ayus becam3 noticeable after 

four d ays on t his rogirro of silwr nitreto ooluticn, PrecipitoulJ 

periodic decline in wui&ht end cnoro~ia woro significant features 

obaervod i n t~..u Gttimllo . Four cnirrals died en day G oftar inges

ting 34 m1 1 :l! ml, :ti ml, N~d 36 ml of 0 .24 tl solution of silwr 

nitreta respectively. Throo eni110ls diad on day 6 aftor ingesting 

42 m1 1 40 ml and 45 ml of 0. 24 M solution of silver nitroto 1"05pecti

wly. Four oni.ITels died on doy 12 having ingested 58 ml, 7l ml, 62 ml 

rtd 48 ml o f 0 . 24 M aolution of eilver nitreto roepoctivoly. Ths 

oninals i n t:h i a £COUp woro gonorelly inactiw cll'd the rota of fluid 

int+• per day ..ea 5. 3d ! 0. 32 ml. 
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Ben d on the obeervatione derived fran tt-e preliminary ax

perimtnte , def i.nitive hiatolo&ical , histochemical and biochemical 

inwatleationa ware conducted on 68ries of rets killed either 

ainr,ly or in pairs after 2. 4, 6, 6, 10 ~nd 12 days i ngoation of 

0 . U M enl uticn of silver nit rete in tep water and 0 .2 4 M 

aol uti.on of silwr nitrete in tap wste r rospecti w ly. 

l ho histological, hietochandcal and biochenUcal mot hod& used 

in thoaa investigations ana oasantially the &aiT9 as those 1-eported 

in Chap lsr One. 
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~TS 

1 , Htatolo&icdl cherecteristic~ .f l~ umall intestinal mu~osa 
et thrco different sitoa after ~he ingestion Of 0.12 M end 
D.L4 H solutions of ailvar nitrate . 

At the l(J\ point, the hoi~ht of tho villus in tha control 

• 
rat was 431 . 79- 7.56 m· After two days on 0 . 12 M solution of 

silver nitnsto, there wa:o e alight reduction in the h<11ght of 

the villuo. lho height of the villus d&croaeed sl ightly with 

ailvor nitreta ingostion1 unt il day 12 when marked reduction in 

villus hel.gnt •..as recordr..d, (PLO.OOl , Table 1, Fig. 1). There 

was reduLtion in villuo hoight aftor tha ingestion o f 0 .24 M 

aolution of silver nitrata at tho 10\ point. en day 12 , the 

• 
hoight of tho vill~ has aia:nifiCMt1y roduccd to 170. 30 - 20.16 /"'• 

lPLO.OOl, Tob1e ~ , Fig. 2) . 

At tho SO\ point. th- hoi&ht of the villus in tho control rot 

was 2!H. 34 ! 12 . 29 r. Fe~llowing tho ingustion of 0.12 M solution 

of silver nitrate thoro ""as progl"'85slvc ruduction in villus hoight . 

en day U, thn height o f the villus MD ruducod significantly to 

ll7 . 61 ! 13.52, (PU0.02. Table~~ Fig. 1) . Progressive reduction 

in villus hol&ht WI!IS aeain obsorvod after lho ingootion of 0 .24 M 

aolutlon o f ollV\lr nitreto. 9y day 

hos roducL"d olcnif1cunlly to 157.02 

Fig. L). 

12, tho hQight of the villus 

• - 19 . 19 m· (PLO. OOl, Table 4 1 
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The height of tho villus .,t the 95\ point in tho control ret 

• was lJb. 4S - 8 . 14 yr'· Reduction in villus hoight wes recorded 

aft&r the ingestion of O. ll M solution of silver nitrate . 01 d.ly 

l l , the hoight of tho villus ot this point was l~~.U3 : 9. la ~· 

(PUD . OOl , Tables, Fig. 1) . Reduction in villuo hoight was again 

Ncordet.l after tho in~oation or 0 , 24 N oolutio of n1lvor nitrete • 

• 
By day l l . tho hoight of tho villuD wac 135.60- 4.32r, lPLO. CXll , 

Teblu ti , Fig. l ). 

Tho crypt dopth at the 10\ point in the control rot was 147. 9ll 

• - 9 . bll r · After the ingestion of 0 . 12 t1 oolution of silver ritret'-

for t..,.,1v1.2 days, t horo was alight reduction in crypt depth, (PLO,b, 

Table 7, Fig. 31. l'la~ td roduction in .rypt depth was recordod 

following thu ingesl.lon of 0 .141 M solution of ailvor nitrele . The 

• • 
crypt depth on day ll wa~ 6!l.lJ - 4.JJ !"'• lPLO.OOl , Tablo 6, 

Fig . .Q). 

At tho ~;, point, thoro wc!J progrossivo ruduction in crypt 

oopth csft.ilr too ingostion o f 0 .12 11 solution or ailvur nitroto. By 

• 
day ll , tho crypt dopth at t.hie point WBO 87.G5 - 4.16 r· (PW. OO!) , 

Table 9 , Fht· 3 ). Reduction in crypt depth wos again rocordod 

ofblr tho ingastion o f 0 . 24 M Golution of oilvr r nitreto. Tll crypt 

• 
dllpth on day 12 was 00. 38 - 10. ll2 /"'' (PLO.Ol, Table 101 Fig. 4) . 

' 
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The c rypt. dilpth at the 95'; point in the control rat was 

• U Z. Cl';, - d . 9l r· After the ingl!Stion of 0 . 1.2 11 solution of 

ailwr nl.trete , reduction in crypt depth was recorded. By day 

lt., thoru Wll!l rrariutd reduction in c rypt dept h, lPLD .OOl, Tablo u, 
Fig. 3) . Following the in&e.stion or 0 ,21\ M solution of silver 

nitret.a, pro~ru!lsivo n:duction o f crypt dept h was again recorood . 
• 0, dcy 12, the c rypt depth wcs :,7 , b5- 1\ ,63 r · (PLO .CXJl , Tobla 12 , 

Fig. 4) . 

Thu voluro of l emlne proprio o t t he 10\ poi nt in t ho cont ro l 

• rot was 3. 5 - 0 . 3 cub. mm. Aftor tho in&ontion of O.ll M oolution 

of s ilver nitrate, alight i ncrease in vollft\.. was recorded . Oy 

ooy 12. tho vol\.ITO of l andna proprio has incroas.>d &i('Jlificantly to 

:,. b ~ 0 . 4 c ub. rrnL, (PLO. OOS, Tobl u 13, Fig. 5 ). Thu incrooaa in 

volum o f l151•in.:s propria ".en a l so BCcorrpcYiied by infl(li11Ta tion of 

tho rnJCOOO and epithelial O:.&enurotion ot the top of thu vi llu", 

Fit . 6. Procn:soi vo incrooso in t he volum of lernina propria was 

O&~in recorded of tor tho ingustion of 0 .24 M soluti on of silvor 
• 

nit reto . 01 dOy 12 . thu volun.J of l,.mna propria was a.u - 0 ,4 

cub. mm
1 

lPLO.OOl , Tablo 14 , Fi&• 7). Thie eienifi cant incroaao 

in tho vollft'O f lemina proprio ~s oimllarly vccarp.!lnia<.l by ln

n .. alletion of' t ho. ITUCO&a and areriuld epithelial d.Jgonoration at 

t ho top of tho villuS, Fia. 8, 
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• 

ln tho control 1"'8t, thQ vollii'D of 18'11ina propria at t htii !;0\ 

• point W45 4. H - O.S cub. mm, Af ter the ingesti on of 0. 12 M 

aolution of silvor n itrate s light inc~ase in the volume of 

lemina propria wos rocordod . 01 d&y 12 , tho voliii'D has incre.::~sed 

• sli&htly t o b. ~ - 0.8 cub. mm., (PL0 .2, Tabl e lS , Fig. 5) . The 

in&estion of O. l 4 M solution of ailvcr nitrate increased t he voluro 

of lsnina propria . By day U , t he voli.I'IO has increased sir;nificantly 

• to ~. 8 - 0.7 cub.~ .• lPLO.UOl, Teblo 16 , Fig 7). 

Tho voli.JTU of lamina propri.l at the 95~ poil'll in tho control ret 

• was 6 . 6 - 0 . ~ cub. mm. By day lL, followil'l~ tho ingestion of 0 . 12 M 

eolution of silver nitrato, oU ght incroas~> in the vol\JTU of 1. IITlina 

propria was N C:Orded, (P\.0 ,2 , Tebla 17 • Fia,. Sl. lncroeeo in tho 

voluru a r lamina propria was a imilor1y rocordod followin& tho 

incaotion of 0 .24 ~ soluti on of a1lvar nitrete. By day 12 , tho 
J • 

vol\STll haS in.:;reasod Gi£nlf1cant1y to 10.0 - 1.1 cub. mn •• (PLO. OS. 

Teb1a l H, Fig. 7J . 
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Villua noight at 10"~ point follMne, the int:·.stion of 0 . :U M-
• A&N2) 0l(pn11WOO !.n r - S.D. 

TAHl£ 1 

I 

DAYS l~oan Voluoo ! s . o. P VALUC:.S 

2 )27 . 62 ! 42 . 11 < o. a 

4 295- 58 + lll. 'd) <o. s -
6 277 . 25 + - llt . ltO >o.o 

a 276 - 55 + - 9· )) >o.a 

1.0 274 . 12 + 9 - 85 < 0 - 5 -
l.a 250.1. ) + 1.2 . 60 (. 0 . 001 -

+ 7 . 56 Control 4)1. . 79 -

Ea cb rueult rupl"'f"Sents \:.ho rruon of four animals1 J)() villi 

1'\.. .,r.ured per dninel. 
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Villus he i ght e t 10~ po~t Col1owine tho ingo atio n o £ 

• + 
0 . 2 4 1:- AgliO:) expr ouacd in ;w - S . D. 

Tabl e 2 

DAYS l :enn Volu e a + - s .o. P VALUES 

2 )21 . 1 2 + 1 6 . 8 2 < 0 . 5 -
4 298 . 11 + 111 . ) 9 <0- 5 -
6 278 . 1 ) + 1 7 . 1 ) > o.a -

6 2 76 . 8 5 + 1 9 . ) 2 < o.a -
1 0 257 . )2 + 111 . 75 < 0 . 02 -

170 . ) 0 + 20. 1 8 < 0 . 001 
1 2 -
Contro l '• )1 . 79 + 7 . 56 -

Eo cb r coult r opreaonta t.ho no 11n ot t ou r 

an i n l a; 1 0 0 v i lli no ~auro~ po r aniocl . 

• 
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Villus height et 5~ point follo~in~ th, ingootioE 

+ 
of 0 . 12 t:-t.ANO) oxprcu~d in p n - s .o. 

1 

Tnblo J 

DAYS 
+ 

Hoon Voluoa - s . D. P V A:. UES 

2 280. 10! 1'• . J 8 ( Oo5 

4 256 . 24 ! 12 . 1'• < 0 . 6 

6 249. 61! 9 . )6 (0. 6 

6 2lt 2 . 9?.! 10. 19 (0. 5 

10 2JO. lt6! S o 57 < o.s 

12 217 . 61! 1). 52 ( 0 . 02 

Control 28l . J'•! 12. 29 

&och roo~t ropro•onto tho monn of Cour animola t 

100 villi moaour od por animnl • 

• • 
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Villus height ot 5~ point followin:; tho ingoaU.on 

+ 
of 0 . 24 H- A.gNO) oxprouod in p - s . o. 

Tablo 4 

DAYS Uonn Vnluoo !: s . o. p VALUES 

2 
+ 25) . 92 - 19. 41 < 0- 5 

4 2)4 . 70 + 9. 51 <o. a -
6 22) . 25 + 5. 00 <o. a -
0 217 · '•7 + 7. 02 <0- 5 -

10 105. 29 + 21. 77 <o. s -
12 157- 92 + 19. 19 <0. 002 -
Control 281. )4 + 12. 29 -

Ench roaul t ropr~aonta tho nonn oC four animal a J 

100 ~1111 goaoured por animal . 
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.11laa b eicht at 95~ point following the ingoation 

or 0,12 M~AINO, Oxpreaaod in em ! s . D. , 

Toblo 5 

DAYS 
+ 

Hecn Vo~uoa - S . O. P VALUES 

2 217 . 91! 17. 2.5 (0 . 6 

la 
+ 

20it • .50 - 11. 01 (0. 2 

6 17.5 . 01 ! 9 o ).5 <o. 6 

8 1 90. 20 ! 2'• · 0) < o. s 

1 0 1 60. It2 ! ) . 4) (0 • .5 

1 2 1 .52 . 8)! 9 .19 < 0 . 001 

+ 
6 . 1 '• Control 2)8.4.5-

Bocb r oault r opr oeon ts tho moon of :Cour 

Dniaalat 100 Villi aooeurocl par onicol . 
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Villu e h o i ght a t 95~ point followin~ tbo ingoetion 
= 

o f 0 . 2 4 M-A~~O) uxproeood in ra ~ S . O • 

DAYS 
... 

NoAn Valu us - s . o. P VALtmS 

2 2J'• - 79 + 1 ) . 69 > o.a -

4 2 ) 0 . 67 ... 8. )) ( 0 . 8 -
6 225 . 80 ... 15 .0'• ( 0 . 02 -
8 16). 25 ... 8 · '•2 < 0 . 05 -

1 0 1)5. 91• ... ' • · )2 ;> o.a -
12 1)5 . 00 ... 4 . ) 2 <0- 001 -

Contro l 2)8. 45 !: 8 . 1'• 

£~eh rc•ul~ ropr~~ont s the moon oC Co u r 

anianl•; 100 villi mo oaurod por aniaal . 

• 
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Crrpt depth o t 1 0% poin t f olloWing the ingestion o f 

0 . 1 2 ~-~gNO) ozproaood i n f a ! S . O. 

Table 7 

DAYS 
+ 

rtc on Vol u o a - s . o. p VALU!S 

2 14 ) . 18 ! 0 . 2 1 < 0 . 05 

4 110 . 80 ! 6 . ) 4 < 0 . 8 

6 
+ 

108. 1.5 - 5 . 05 > 0 . 8 

8 107 . )8 ! ) . 52 < 0 . 2 

10 
+ 

l OO. 78 - 1 . 61 < o. 8 

la 
+ 

1 24 . 5 3 - )5.19 ( 0 . 6 

Contr o l 1 '•7 - 98 ! 9 . 6'• 

Ench r oeult r cpr oeonta t ho coon o£ f our nnianle ; 

100 crypts oooeured po r cnimol. 

--
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Crypt depth nt l~ point f olloWing t he inges t ion of 
0 . 12 !-1- J.gtiO) oxproa oed in ra !. s.o. 

Tabl e 7 

DAYS tlenn Val u e s !: s .o. P VALUES 

2 l lt ) . l 8 !: 8 . 2 1 < 0 . 05 

'• 110 . 80 t 6 . Jlt < o.a 

6 108 .15 ! 5 . 05 > o.a 

8 107 . )8 ! ) . 52 < 0 . 2 

10 l OO. 76 ! 1 . 61 < o.a 

u 1 2'1 . 5) ! ) 5 . 19 ( 0 . 8 

Contro l + 
l 't7 . 98 - 9 . 64 

Ench r esul t r oprooonto tho monn o f f our nnimol s ; 

100 e r ypta ooosured pe r animal . 

--
-
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ChEt dopth t at 1~ point f ollowing the ingcation 

of 0 • I la M•Aa:NO) _o ... x..,p~r...;e;..e;..e...;o;..;d;....;i;;;;n~r;;;;m;._!_s:..:.;• D::;.:• 

Tabl e 8 

DAYS tloan Value s ! S . D. P VALUES 

2 
+ 

172. 0) - 7 . 00 (0. 05 

.. llt0. 6) ! 9 . 6) < o.a 

6 1)5. 05 ! 9 - 52 (0. 5 

+ 

8 117. 5 ) - '• · )2 
< 0 . 001 

10 75 o 70 ! 1 • • ) 7 < 0 . 2 

12 65 .1 ) ! 1 • • )) < O. OOl 
-

Co ntro l 147. 90 ~ 9. 64 

Enc:h r esult r opro ao•tG th11 t~o a.n 

100 c rypts n ooaur ud po r onimnl . 

o C Cour on!oal a 1 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



85 

Crypt d o pth 1ot 1~ point f ol l ouing the ingestio n 

DAYS 

2 

it 

6 

8 

10 

12 

Contro l 

• oxprooaed i n rm - s.o. 

Tabl e 8 

Hoon Voluoe !. s . o. 

• 172 . 0 ) - 7 . 00 

llt 0 . 6) ! 9. 6) 

1)5. 85 ! 9 . 52 

• 
117 . 5) - '• · )2 

75 . 78 ! lt . )7 

+ 
65 . 1) - '•· )) 

1'•7 - 98 ~ C) . 6'• 

P VALUES 

< o. os 

< o.s 

<O. S 

< 0 . 001 

< 0 . 2 

<O . OOl 
-

~ach roault r oproao• to t h o noon of f ou r aniaals 1 

100 erypte nooaured por animal . 
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Crypt depth at 50% point fol l owing tho Lngostio n o f 

0 . 12 M·AgNO) c xproaaod Ln ra ! S . D. -
Tabl e 9 

DAYS + Ho nn Voluoa - s. o. p VALUES 

2 + 110 . ) 0 - ) . 47 0 . 8 

+ 

'• 1 03 . 05 - 5 . 00 0 . 5 

6 1 00. 1 ) ! 2 .71 o.a 

8 102 . 68 ! lt . l O 0 . 05 

+ 
1 0 39 . 9) - 1..60 o.s 

+ 
4 . 3 6 0 . 005 12 071. 65 -

Contro 1 + 1 33 , 40 - 8 . 60 --· 
Eneh r caul t r o p r c oonta th~ no~n oC ! our 

nnianl • ; 100 c r ypt• m a•ur~d po r nn1mnl . 
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Crypt ~opth a t 50% poin t f ol 1oW1n t tho inge stion 
of 0 . 21t H- J.gUO ) oacpr oa ood in pr.:a ! S . D. 

Toble 10 

DAYS l~oo.n Valuco ! S . J . P v .,UJEs 

2 152 . 65 ! 10 . 52 < o.a 

'• 
+ 12) . )0 - 10 . 96 > o.a 

~ 

6 + 122 . 0) - 7 . ) 9 < 0 . 005 

8 8 5 . 1 ) ! ) . 41 > 0 . 8 

/ 

1.0 35 . 9) ! '• · ''5 < o.a 

12 30. ) 6 ! 10 . 02 < o. o1 

Control l )) , ltO ! 0 . 60 

£nch r oeult r opronon t a t ho monn of f our 
o.nioc l.o l 100 c rypto o ooour od po r an ion! . 
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Crypt dept h a t 95% poin t fnllo~ing t h e ingca tion o f 
0 .12 H-ngHO' cxpr osacd in ~o ! s .o. 

I 

'l'obl c 11 

DAYS Mc nn Vol uoa + s .o. P <rALUES -
2 110 . ) 0 + 0 . 71 < o.a -

" 107 . 55 + '•. 62 - < 0 . 5 

6 95 . 5) + 10 . 110 - < 0. 5 

8 10) . 110 ! 1 . 76 > o. a 

10 + 1.02 . 9) - o. oo < O. OOl 

+ 
12 55 . 0) - 4 . 00 < 0. 001 

Con tro l 122. 05 + 6 . 92 -
£nch r oanul t ropro•onta thr nonn o f t"our on11:1 nl• ; 

l OO crypts a vaour• d por oni~:~nl . 

• 
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Crxpt ~cpth at 95~ point f o llwing th~ ingoetion of 

0 . 21t M- A&:"0) "xprcssod in f" ! S. !l . 

Tablo 12 

DAYS + " ellD Value - s . o. 

2 144 . 80 + 7 . )4 -
4 120. 6) + 8. )8 -

6 105. 0) + 5 . 17 -
8 77 . 90 + ) . 22 -

10 7J . J8 + 
'• · 62 -

12 57 . 85 + lt . 6) -
Control 1 22 . 05 + 8. 92 --

Eaeh r oAult r~prcoonte tho neon 

100 crypts o,naurt:d pt.r o.ninol . 

P VALUES 

< 0 . 2 

<0. 2 

< 0. 01 

<0- 5 

< O. l 

<O. OOl 

ot four oninolii J 

-

• 
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Tho voluoo or lnoina propria at 1~ po int following -
~!~h.:..:"::....i:.n~c::::o~•:..:t:..::i:..:o:::n::.._o~t__::O:..:•~l:.!2:....!H:!:-:.;A~gN~~o) " xp r o u a o d in cub • m . 

- s .o. 

Table 1) 

DAYS H<lnn Vnlulli ! S . !> . P VALUES 

2 IJ . o + O. J < 0 . 5 -
4 4 . 8 + 0 . 5 < 0 . 8 -
6 5 . 1 + 0 . 6 > o . a -
8 5. 2 + 0 . 2 < 0. 8 -

10 5. ) + o. J < 0 . 5 -
12 5 . 0 + 0 . 4 < 0. 005 -

+ 
Control ) . 5 - O. J 

Ench r ooult r opr oaonto tho moan o r rour nnimalo . 

Tht.; v olunu of l oain o proprio o r 100 villi woro mooeurud 

por anir.~al . 
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Tho volun{ of lnnina propria at 10~ point following 

the ingestion of 0 . 24 M- Ag!'W) Gxpro o so d in cub . me. 
+ - s .o. 

DAYS Modll + Voluo o - S. D. P VALUES 

2 5 . 5 + 0 . 5 < 0 . 5 -
4 6 . 5 + 0 . 5 < 0. 5 -
6 7 . ) + 1 . 0 ( 0 . 8 -

8 7 . 6 + 0 . 4 ( 0 . 5 -
10 8 . 1. + 0.4 < o. r; -
12 8 . 8 + 0 . 4 ( 0 . 001 -

Contro l ) o5 + 0. ) -
Each roault r o preoonts tho n oon o £ f our a nimnlo . 

Tho vo lumo o f l ru1ina pro pria o f lOO villi wor o 

moaaurod por anioal. 
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The v o l ume o f l amina prn prln n t 50% r oint follo~J ns 

..;;t.;..h;.;o:......;i~n=g.::o.::a;.;t;.;i:.o:.n:;_.::o..:f:........:O:.•:.::.l=2-=-M:..-..:l~·Soo:N=O J " x p r u a a o d i n cub • ram • 
+ - s .o. 

Tabl e 15 

DAYS I Moan Vlll.u uo + s .o. p VALUE S -
2 5. 0 + 0 . 2 -

'• 5. 0 + 0. 2 > 0. 8 -
6 5. 1 + 0. 5 < 0. 8 -
8 5 . 5 + O. lt <o. s -

10 5. 8 + 0. 4 < 0. 5 -
12 6 . 5 + 0 . 8 < o. 2 -

Contr o l. 4 . 0 + 0 . 5 -

Each r c cult r o prc • ont a the n u an oC Cour anima l a . 

Th e v~luoo oC l aaina propria of lOO villi w' r o 

auaaurcd pa r anioo.l . 
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Tbo v o luoo of lo~ino propria ot 5~, point follo~in g -
-:t.:.h:..;o;.._;l.;:.. n...;.::g.;.o.:.•...;t:..;i:..;o:..;n;.;_..:.o..:.f-.:6:..;•:..;2:..4..:.....~:..:1~-..:.A~gN~O:..) o xpro a a o d in c: u b • r:w. 
+ - s . o. 

Tot>lo 16 

DAYS Ho an Vnluos ! s . o. PVALUES l 
2 5. 0 + 0. 7 < 0. 5 -I 

lt s . 8 + 0 . 7 < 0.1 -
6 7 . 8 + 0 .5 ( 0 . 8 -
~8.__ 8. 5 + 1. 6 > o. B -. 0.; 

10 B. ) + 0. 6 < 0. 2 -

9 . 8 + 0. 7 < 0 . 002 12 -

Control lt . 8 + 0. 5 -

Each r cault roproacntc tho nonn o f f our an~aala . 

Tho vel~ of 1~ in~ propria of 100 villi voro 

aooaurod pe r a.nia ..1 . 

• 

• 
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The volunc of 

the ingoation 
+ - s.o. 

DAYS 

2 

,, 

6 

6 

10 

12 

Control. 

94 

lRnina proprin at 95~ point following 

of 0 .12 M- 1\gNO) oxproaaod in cub . mm. 

Tnb1u 17 -
lo~oan Vn1uoo + S . D. P VALUES -

6 . 6 + 1 . 7 < 0 . 8 -
~ . 

7.2 + 1 . 2 < 0 . 8 -
6 . 1 + 112 < 0 . 8 

-~ 

7 . 6 + 0 . 5 > 0 . 8 -
7 . 5 + 0. 5 < 0 . 8 -
8 . 0 + 0 . 5 ( 0 .2 -
6 . 8 + 0 . 5 -

Each rcsul t rcprcsentli the e~ean o:f four ani~:~als . The 

voluDC o! l .. gin"' propria of l OO vUl i were ~:~easu:red 

pc r an in :1l. • 
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o~ lDDina at 95" toll 

-· 
Toblo 18 

DAYS Moon Voluo ! s . o. P VALUES 

2. 6. 5 + 0 . 9 - ( 0 . 8 

1· 3 + 0 . 7 (0. 5 -
6 8. ) + 1.0 < 0 . 8 -
8 ? . 8 + o. lt < o. o -

10 8 . ) + o. 6 < o. s -
12 10 . 0 + - 1.1 

< o.os 

Contro l 6 . 8 + - o. s 

Each r e •ult r o prosont• tho CICi nn o C Cour oniool a . Tho 

volWD o r l aoin c proprio o C 100 vill i vo r o ooosurod 

per aDinAl e 
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lle qualitative Onzyn~ histocheniKtry of rot S~Oll 

inteotlnol ~ucooo et three d:1.fforont sites nflor 

the incootion o f 0 .12 M nnd 0 . 2 11 !I solution s o£ 

eilvor nitr:~t.a . 

t. Acid phoephotoec 

Follo"fins the in~cnt:1.on of 0 . 1 ?. ~I oo lul ion of silver 

nitrntc, there was prosroeoiva increase in the intensi t y 

of enzyme activity o t all th~ a~te~ . . luc dif£uao r o-

ect10n protlucto indic t1nL sitoa of c n zyoo o c tivitino 

wore a.eaocintod uith opitholiol colla on tho vill i. 

Bluo e r nnular dopooit: w~ rc oleo oooociotod with nacro-

p hagoe and lyooaooco in tho lom1 n a propria. " nz~o 

actiVity woe ~eo o ococ int e d with t bo P noth colla in 

the crypto. 

of eil,•or nitrr t• , t l" dihtr1bution of enzyno octivi-

tioe wore s i nil..r to tboao r ecord ec! o ftor 0 .12 t1 aolu-

t ion of oilvc r nit r nt • 
The iotonoity of dif£uao r o-

oction productc woo however sroot cr. 

2 . Alkal ine pboophotoao 

Tho actiYilY or c lka.lino p h oaphn t nao woo onhoncod 

by tho in~oe t~on o J 0 .12 H solution of ailvor nitrate 

et ell tho eitco. Roddioh- b r ovn p r oeipitotco indieotina 

s1t.oa ot' enryDO oe .tiv1 t1c• wor e naeocio t od with the 
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atrlated border and the latarnl and basal cell nonb-

r~• both in tho villi and th~ crypts . ACto r tho 

bpation oC 0. ?.~ M aolution o~ silvor nitra t e , thoro 

waa at ultanooua and pros rossive incr onso in the 1.n-

tenaity or onzyoa activity loc~liscd . nto diet rl.bu-

tton ot tha enzyco was ain1lar to thnt obeorvod Cor 

0 . 12 M aolution or ailvor nitroto althoush tho in-

tonsity oC tho ena~o activity woe ~ren tor. 

) e ~-1lucuronidc
ae 

DiCCuao cranulor roddieh- bluc dopoeits oC p

&lucuronidaso activity wore obaorvod aCtor the in~os-

tion or 0 .12 M solution oC silvor nltr~t~ . Enzyno 

actiVity woa locclieod within the opithaliAl colla 

on tho villi end the laoino proprio oC the villi at 

all tbo aitoa . At"ter tho insos tion oC 0 . 211 t. solution 

or ailvor nitr t o , tho a ctivity or thu o nzyno ,.,aa Cur-

tber enhanced a.t tho v crioue s 1 t oe . 

'• Lactate dohydrosonaao 

Tbocti~ty 
or lactate ~ehydroggnaao loc nlised 

after the ia~eation oC 0 .12 • aolutton oC silvor nit-

r to v a r due d n coapnrod with tho control . A!tor 
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the ingootion of 0 . ~4 a solut:~.on of oilvcr nit.roto
1 

tbare voa ~ onrkcd r~duction :~.n tho onzymo activity 

locolisod o~ the vnrioua aitco. 

S· 1-Hydro~ybutyric d chydrogonoso 

~rtor tho ingoot:~.on of 0 .12 ~ solution of s:~.lvor 
nitrntc.:, thoro \In• r<lduc tion in thu inte nsitY of ~nzymo 
octivlty loc lioed os p urplish (for~nznn) dopost.ts nt 

~ollowlng t~c insoetton of 0.24 ~I aolu-
all thd a:~.toa. 
tion of silver nitr t~ , thnro •roo n nnrkod reduction in 

tho lln7.)100 activity locnliso~ n~ tbo voriouu aitc:.o • 

• 
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



99 

Ill . The qu antl.ta tivo diotributio n of enzymo activi
t~os o t three ~~ffcrcnt sites ~n the omnl l in
t oa tino1 oucooa following tho 1nGos t ion of 0 .12 
li eolutio n o£ ~ilvor nitroto . 

At tho 10~ point the ~tivity of hc id phoaphntaao 

+ 1n tho control rl\t is 1.55 - 0 . 01 units/1.00 mg 'fot 

t:liiiiUII W\light. ~Ctor two days on eilvor nitr te , 

t horo woa n sisn~f:lc .nt f~ll i n onzyne activity ot 

thie po~nt, PL0.001, Table 19) . Enz)'f>~O activity in-

cruaeod etcndi1y ~ro · dny '• throur:h to doy 12. The 

+ 
caxinun anzyno activity on day 1?. ~oa 2 . 92 - 0 . 0 1 

unl. t e/100 ng wc: t t i:!lsuo wci:;ht, (Toblo 19 ) . 

~~ t he 50~ po1.nt onzyn, activity in the control 

r n t wAJJ 1.117 ! 0 . 0 1 units/lOO og wot tisauo wait;ht . 

Al't or t.vo dayo on t his r <lgino or a.ilvor n:i.tr<' to , tho 

an2yac nctl.vity r~naincd si~nificnntly tho~ne , 

(P~.2, Toblo 20) . Detwe on day 2 And day 6, tho~ 

vag aisnt!ic ut. incroooo in enzyoo lovols , CP<O . OOl , 

Table 20) . Do twoon day 6 and dny 12 , tho unzyno 

activity rooainod si~l.fl.C ntly lh o aon~ , (rahlo 20) . 

~i the 95~ point in the contr~l r nt, the onzyno 

ac t ivity was 1 . 10 ! 0 .02 unit /10~ ng wot tieeu o 
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wo i sht . ~o dnyo f'ollo·.dng tho ih::cat.lon oC silver 

nitrnto thor<J woe no signt!'icD.nt diffor.1>nco in the 

1 ovo l o of onzy:o octivitioe , CF<o. s, ToLlo 21) . ~\o 

onzyco activity incronsf!tl &ign.i.fic"ntly botuoon d "y 

e ond day 10, (P<O. OOl, Tnblo 21) , th •rcoft o r it 

ro:-~:\inod e1~ific ntly nt thio hvcl, by dny 13, 

(f'<O. l , Tabh> 21) . 

2 . J..lkn11n~ phospha t a se 

/,t the.· 10. point the u nz.yno activ:i ty 1n the con trol 

+ rnt wne 2 . 1t ) - 0 . 0) un1 ts/100 ng wo t tiss ue "'Oigh t . 

Followine thto inso ... tion of" sllvu nitrato the onz.yco 

activitioo 1ncrcaood daily eign1ficnntly up to rloy 1 3 . 

Tho naxiauc activity on day 12 wa s 8 . 6) ! 0 . 04, 

(Tabl~ 22) . 

J..t the 5'"' point th o oc t1V1ty oC th" o n zy::.e in 

t he control r~t wos 0 . 60 ! 0 . 05 unite/lOO ac vot 

ti aeu o woi~ht . 

c:ilvor nh.r t o tho lovclo of' alknline plaosphatooc 

incroasod aicn1f'ic~ntly up to ~ay l • Tho 03Xi~m 

ac tivity on dcy 1?. vns !i . 211 ! 0.1) un-ts/100 oc wot 

tiasuo .,oic,ht, ( T blo 2)) . 
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;.t t ho ?5" point, th"' <>nzynl! l\C t 1 vi ty in tho contro~ 

+ rat vas 0. 5~ - 0 . 0) units/lOO MC wet tissue we ight . Dy 

dny 2 thur<l wns n sli&ht 1nca eouo in \'nzyml! activity , 

(P<O . 05, 'fnbl o 211) . Ther,- voa no si&nil'icnnt di fCoro nco 

bo twoun dny 2 and ·ay /1, ( P<O• 5 , Tnblo 2ld . 'M"Io on:tyriC 

oct~vity 1ncr e a ood prosr~~sivoly from doy 4 t o doy 1 2 . 

Tho r.o r. xinur:~ activity on day 12 woe ?.lit ! 0 . 04 unite/ 

100 mt: wat ti:ssuc woisht , ( rnblu 21t) . 

) . p-glucuron1dcso 

At tht 10"4 point tho Ol'lount of f - glucuron:J. f1 aoc pro

oont in th~ control r~t woe 2 . 44 ! 0 .04 units/lOO mg 

wet t1saue voight . Follo•~int fli lvc r nitroto ingustion 

tbo unZ)"!"'O activ1ty incro .. :Jud signi.Cic ntly up to dny lt . 

Botvocn dny ~ nn~ day 6 t horo wns no aisaifi.cnnt dil'Cc

r onco in the levels or ~nz~ oct1v1tios, (P(p.:> , 

Table 25 ) . Proc dcy 6 onwerds , thu enzyno octivitioa 

1ncroa.c d -.r ·--;roosi. voly. J:nxinuo nc:t.i vi t y wns 5 . 26 ! 

o.o4 un1t~/10) ~~ vot tiaou o 'roisht and this woe rocordod 

on c!ny h:, ( I nblt 2.5) . 

l<.t the 5~ poin· thJ onzycc activity present in the 

control rat vao 2 . ~2 ! 0 . 05 unit /100 ~swot tiasuo 

wai&ht . Dy doy 2 f"ollowin r eilvwr nJtrato int;oetion, 
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t he onzyno <1Ctivity hns l.ncr.:~,.aod a1gnificnntly 

t o ) . 10 ! 0 . 01 unita/1 00 mr uot tieeuo woieht, 

(~oblo ?.6) . There vac n eignificnnt i n crooso f r om 

dl'ly 2 to dny 6, (P<O . 001 , Tnblo 26) . The r e \tl\11 n 

sisnif'icnnt d•·croc ao 1n onzyno octiv1 ty botwcon d ay 6 

~~ day 8, (P<0.1 ) The onzyml' ftctivity ngain incroaecd 

botvoon day 8 ond day 12 , P<o . OOl . Tho nnXimuo onzyno 

activity 7 . 9) ! 0 . 0~ unite/lOO n~ v o t tiaauo wne 

r ocordod on day 12 f'ollowin~ ailvor nitra te in~oation , 

(Table 26) . 

~t the 95~ point the ~nryn~ activity in tho control 

rot woe ) . i '1 ! 0 . 04 unl.t:J/100 r.~r; wot tiaeuo . TWo 

day~ ntt r silver nitrate ingootion the cnZY=O ac ti

vity hoc air;tufic.nt1y incruoaod to ). 112! 0 . 05 unite/ 

100 D£ v e t tiaau~ woi~ t . Thorooftor the onZYM • octi

vitica incrotsocd atood~ly to " r-onk vn1uc of '•· 9 7 ! 

0 . 06 unito/100 ot: ,ot ti sue woight on dny 1?. , (Table 27) . 

~ . Lnctotc dohydror,onaa' 

Thv nctivity of 1 ct~to dchydror;onoao in the contr o l 

rnt et tho 1~ point woo 1)00.25 ! 1.26 B-D-un~to/100 

n& vot tineuo vci&bt . Two daya of~er eilvor nitroto 

inscation tho actiYity of t.ho on:ry:.o foll eit;n1fic.antly, 
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Tnblc 26) . As tho a11vor nitr~t~ inscation 

conUnu~d the octivi.ty foll ot<>~ dily aignificontly . 

By d ny 1 2 , the ~nzyno nctivity hne fnllcn to 866 . 75 ! 

8. 66 D-B unlto/100 cg wot ti ;ouu woight, (Tablo 28) , 

At the 5~ point th~ norrnnl on 7ymo activity wno 

2025 . 25 ! ) . 86 B-B unl. ta/100 n& wet tiaauo voigh t . 

Follovlne silver nitrnto ing~stion for two dnya, thu 

ac tivity fall :u~ificantly , (P<O. Ol , Tabl.o 29) . Tho 

on::.yme ac t 1 v1. ty doer.· nacc.l progreasi voly Col l owinl" con

tl.nuoua 111.lvur nitr n te ingestion. 

lly d c.y 12 , c nzynv nc ti.vi ty h ns fnllon to 1 6211 ! 

).92 D-0 units/lOO rng wot tl.d&uo woi~ht , (Tnblo 29) . 

The noroal activi t y of lactnty dcb yc.lrogonnao nt 

the 95- point was 1~2) . 50 ! 7 - 94 D-ll units/lOO ng 

vot tieauu wc1.ght . 'IVo day• after ·.11ver nit.r~t<' 

1nsoot1.on the &ctivity bns fnll~n aignl.ficantl y t o 

1)89.50 ! ~ - 51 B-B unit n/100 os wet tissue weir,ht , 

~nblo )0) . Tbo on~yno octl.Vl.ty docrooecd steadily 

followint ~r.n tinuoua ailvor nlt.rato ingnation. Dy 

day 12 u. o c •! vi ty of tha cn..:yoo hoa Collon to 

1114.75 ! ) . 5~ B- B unita/100 n& wet tiaauo weight, 

(Tobl«:~ )0} . 

• 
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5. B-1lydroxybutyr1c dohydrosonoae 

At the 10~ point tho onzyn~ octiv1ty 1n tho control 

rat wee 568 .75 ! 2. 99 u nita/100 ng w~t t isoue weigh t , 

After two d e y a of ailvor nitrate ingc~tion thu activity 

Cell aignific~tly t o 5 11. 50 ! 6 . 70 unita/1 00 ng wot 

tioauo woisht , (P<O. OOl, Table )1) , Dotwoon doy 2 nnd 

dcy 4, the re wea no a ignificont d1.fCoronco in lho lovcl.J 

oC tho on~yno activities , {P<0.1, Tnblo )1) . 11th con-

tinuoua ailvor nitroto ingo tion th~ activiti~u oC tho 

cnzync f ul l pro~r<·ooivoly . 'Mte a ctivity o n dny 12 wee 

2)7 . 00! lt , 83 unito/100 ns wot ti.aauo woicht, Tllb1o )1. 

Tbo onzym~ activity in the control r~t at the 50~ 

point woa 555 . 50 ! 4 . 80 unita/100 a& wot tioauo woi&ht. 

Ther e waa a al1ght docrufta~ in onzyno ac t ivity two daya 

aCtor a1lvor nitrr.to 1ngoat1on , (P<O.Ol, Table )2}. 

9o tvocn dfty 2 and doy lt, tht.ro vaa a aigni l"i c< nt f~>l1 

in the lo-.·o1o oC on7.)'D'l' octivitioo, CP<0 . 001, Toblo )2} . 

Tho act1vity r cnaincd aip;nil"icc.nt1y th• aano by day 6 , 

(P(p, 2 , Toblo )2). By dcy 8 , the activity haa,aip;niCi

cently fallen , (P<O . OOl , Ta~l- )2) . Dctwaon day 8 

and day 10 thoro O<aa no d11"1" r• ne• in tho l ovo l oC on

&~ octivit1ca. Dy day 1 2, th• -ctivity hao aisni.Ci

c ntly CnJl.,n to 220.7.5 :! 6 . 70 untt •/10 I na wo t tiaauo 

••ipt, (Tablo )2) . 
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In the ccoo o! tho 95~ po1nt, tno onzyne a ctivity 

in tho control rot wnn 5)9 . 25 ! 9 . 83 un1ta/l OO Qg 

wet tia11uo uoight. ~o daya follo~ng ailvor n1trato 

ingoetion thoro v no no ai,gnif1co.nt diffo r o n co in the 

lovola of onzyno octivitioa, <r<0.2, T nbl c ))) . Four 

dcye A.ftor ailvo r nitr ,.to 1ngoation thu o n:r.yco ec ti

vity haa sicnif.ico.ntly fo.lllln to 471 . 50! ta. 2 0 unite/ 

lOO ng wot t111 s u o ~•o i ght.. .Jo hrocn d n y 6 n n cl d ny 8 

tho ro wna no ~i~if.ic~nt d1ffo r o nco 1n the lovo l o o f 

onzyno l\ct1V1t.iou , (P<0 . 2 , T11blc ) )) • Thor o wos -

a1puf1c ont f'n ll in . nzyno nct. i viti._s bo two on day 8 

and d ny 10. The n 1n1cun nc tiv1ty waa r · cor d e d o n day 

1 2 , (217.00 ! 6. 68 un1t ·/ 1 00 ng wo t tisau o w0 1th t, 

Table )) ) • 

-
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at 

o f 0 . 12 M- r ea sod 

i ! S D. 

Table 19 

'DAYS Moan Voluoa ! s .o. P V/,LUES 

Control lo55 
+ o. o1 < 0. 001 -

2 1. 0) + 0. 08 < 0. 001 -
' 1 . 6, 

+ OoQ2 <o. oo, -
6 1· 8) + o. ~, < o. oo1 -
8 2 .12 + Oo02 < o. os -

1 0 2 . )41 • 0 . 0 7 < 0 . 001 -
1 2 2 . 92 • 0. 01 -

&ach ro•ult ~oproscnta tho QOAn valuo• o f t o ur 

aepareto eotiaotiono . 

. 
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la of nci•l ntaao oetivit 

otion of 

unite/lOO wot tiaauc woi 

Toblo 20 

DAYS t-lonn 
+ 

Voluca - s . o. 

Control l . lt7 + o . o1 -
2 1 . !)1 + 0 . 02 -
lt 1•70 

+ - o.o. 

6 2 . 0 2 + o. o1 -

0 2 . 06 + 0 . 02 -
10 2 . 16 + 0 . 0 2 -

2 . 18 + 0 . 0 2 
12 -

int 

exprcaood in 

s .o. 

P VALUES 

<O. :! 

( 0 . 0 01 

< 0 . 0 01 

< 0 . 3 

< 0 . 02 

< o . a 

Each r oault r(pre~ nta the moon volu ua o £ tour 

ac poro t o oa t.iao ti••n a . 
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toeo activit at 

ot 0.12 oxpreaaod 

wot tieeuo woi ! 5 

Tablo 21 

DAYS Moan Value• ! s.o. P VALUZS 

Control 1 . 70 ! 0 . 02 < 0 . 5 

:t l . ?lt • o~o2 
v. l - < 

,. 1 . 82 • o. o) < o. o 
- -

6 1 . 85 + o. o) < 0 . 5 -
8 1 . 93 + o. 06 < 0 . 001 -

• 

10 2 . 1t6 • o. Oit < 0 . 1 -
12 z .,? • o. o, -

Bach r oault r orr cavnta tho auAn voluoa of four 

eeparato oa t imAtiona . 
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DAYS Moen 

Contro1 a. lt 3 

a lro . 61t 

.. 6 . 1t) 

6 6 . 92 

8 7 . 53 

10 8 . 0 ) 

12 8 . 8) 

109 

t 

) _!tXprc aaod in 

~!..!&!!!!....=.!_ ~ 

Tabl e 22 

+ -s. :> . P VALUES 

+ o . o) < o . oo1 -
• o.ott < 0 . 001 -
• o.o3 < 0 . 001 -
+ 0.02 (0. 001 -
• o . o lt < 0 . 001 -
+ o. o) < 0 . 001 -
+ o.o4 -

Eacb re au1t r opr Qa onta tho moan va1uo a of f our 

a e parato o a t i • a tion a . 
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alkolino O&J,hotosc activit 

Toblo 2) 

DAYS He on + s . o. P VALUES -

Control 0 . 6 0 + 0 . 0 5 < 0 . 0 1 -
2 1 . 1) + 0 .12 < 0 . 005 -

'• 1. 72 + O. OJ < 0 . 001 -
6 2 . 72 + 0 . 0 5 < 0 . 001 -
8 '• · '• J • 0 . 0 5 < 0 . 001 -

1 0 5 . 1) + 0 . 0 5 < 0 . 5 -
1 2 s. 2 ft + 0 .1 ) -

£och rDault r o proocnto tho auan v rlu Qa o r r our 

a opar ato cetic~tions . 

int follow-

• 
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taao nctivi at 95~ 

Tob1 o 2'1 

Ho on - S . D. F V.\LU~S 

Control 
+ o. sz - 0 . 0 ) < o.os 

2 

.. o . 87 ! o . oa < o.os 

6 1 . 1 3 ! o . o4 < 0 . 0 91 

8 1 . 55 ! o. Oit < o. os 

10 1 . 72 ! o . 04 < 0 . 001 

12 2 . 1 4 ! o . o4 

&aob r o ou1t r o pr o aont • t h e a o an valuos o C Cour 

.. parate oatinatto n a . 
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Lgypl• o f D- g l ucur o nidoao ac t ivi t y o t 1~ point 
,- -

tgllO'fi."lh tho insootion of 0 • .12 11- AgNOJ CXJ>r oosod 

tg Siggo ynita/100 n g we t tisau o w1ight! s . o. 

Tab.lo 2~ 

OATS t-:cnn + s . o. P VALULS -

Contro l 2 . 't4 ... 0 . 04 < 0 . 0 2 -

2 2 . 60 + o . OJ < 0 . 0 5 -

4 2 . 7J + o. oJ < o . ~ -

6 2 . 62 + ~. 04 < 0 . 001 -

8 ) . 27 + 0 . 0 2 < 0 . 001 -

10 J . 92 + - 0 . 0 4 < 0 . 00.1 

1 2 5 . 26 + 0 . 04 -

Each r sult r o pro a cnto the aoru1 valuoa o f f our 

•~paroto os t inctiona . 

I 
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Table 26 

Mean Valuoa ! s . o. P VALUES 

2 . 82 t o. os < 0 . 002 

+ 1. 10 - o. o1 

! o. Olt 

lt . ,. + - o. < 

lt . ! o. o6 

s. + - o. os 0 . 001 

7 . 93 ! o . Olt 

re.ult r opr oaonta tho n oon valuoe or four 

eatiaa tiona . 
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Jeytl t of 8-glucyronidoao nctiv!ty nt 5 0~ p o int f9llqw

J 
J,Da t b p ingootion o f O, U ~1-ArJlO) rxn r caaod 1n Shrm 

unita/100 mg wo t tiaauo vcisht ! s . o. -
1'oblo 26 

DAYS Hoa.n Value A + s . o. P VALUES -

Control 2 . 62 1 0 . 05 < 0 . 00 2 

2 ) . 1 0 + 0 . 01 ( O. COl -
,. ) . 5) + 0 . Olt < 0. 001 -
6 4 . 54 + O. OJ < o . 1 -
8 4 . 70 + o. o6 ( 0 . 001 -

1 0 5 - 72 + 0 . 05 < 0 . 001 -
12 

+ 
7 . 9) - 0 . 04 

&acb roault ro pro w~nt tho n oon voluoa o C r o ur 

aoparatc cstiaotionr • 
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Leve l • or p - slucuronidaao activit y at 95~ point 

tolloving tho incoatio n o f 0 . 12 ~1-t.gNO J o xproaeod 

in Si~e unita/100 ~g we t ti oau o wo i ght - s .o. 

Tnblo 27 

DAYS Monn Vn l uos + s. o. P VALUES -
Control 

+ 
J . 2'• -

0 · "'' 
< 0 . 05 

2 ) , 112 ! 0 . 05 <o.l 

" ) . 65 ! o . oa <o. o2 

6 ) . 96 ! 0 , Olt <0· 5 

8 11.05 ! 0 . 09 < o. os 

10 4 . )6 ! 0 . 08 < 0 . 001 

12 4 . 97 ~ 0 . 06 

!.ech r oau1t roprc~ont.a tho noan v a1uoe oC t'our 

ao~aratc oot.i~ction& 

• 
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Tablo 28 

Mean Valuoe ! s.o. P VALUES 

Ccnatro1 1)00 . 25 ! 1.26 < 0 . 001 

+ -a 6 12 

992 ! .. . 69 <o. o2 

6 97 2 . 50 ! ) . 87 < 0 . 2 

8 

1 0 893 . 50 ! 6. 86 < 0 .1 

12 866 . 75 ! 8. 66 

acb r eeul.t r pro• nta tho ooan vn1uoa .. r four 

•Pfnr•~• ••~~ction• . 

• 
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dohydro~cnoao ct1v1ty at 5~ 

tho in 

L in D- D \lnita 

Table 29 

DAYS Moon Vnluoa ! S . O. 

Contrnl 2025.25 ! ) . 06 < 0 . 0 1 

2 1?6). 50 (0. 001 

1720. 50 ! o. 89 (0. 5 

6 171) ! 10 . 65 < 0 . 2 

8 .L 61l8 . 25 ! 11. 50 (0. 02 

1 0 
(0. 05 

12 
+ - ) . 92 

Ench r11ault r opr ooonte tho '"'"" vn.luuo o f fou r 

ocparot. P~li"•tiona . 
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1• or lact nnsc ncttvi " 
l follow& the in elion o r 0. 1~ M-

in D-D unita/100 a~ we t tiaauc wetght 

Table '}0 

DAYS Honn Vnluoe + h . D. P V:.LUES -

Control 142). 50 + 7.94 < 0 . 0 1 -

2 1)0?. 50 + 1t . 51 < 0 . 001 -
4 1207 . 25 + 9 . 10 < 0 . 01 l -
6 1191.50 + 7 . 5? < 0 . 01 -
8 1150 . 00 + 6 . ?0 < 0 . 05 -

10 ll2) . 50 + 5 . 07 < 0 .5 -

12 1ll1t . 75 + ) . 5? -

l!.och rceu1t. r. pr•·aunt.a t.ho mnnn vn1uuo oC !'our 

aopnrnto oat.i~~tionn . 
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LeYolo of p-hydro!)'bu tyri c •lohxl1rogc nnq ne ttyit x 

t\ 192' PQlnt follovin., th. 1ng;ptti~>o ? ( Q.l :: ~!-ns:YO 

t xprou d ;in 3 i non tani s :;{100 a> wet ti aauc wci ;b t 

+ - s . p. 

Tnblc ) t 

DAYS Hc t~n Vcluca • s . o. P VALU S -

Contro l 568 . 75 + 2 . 99 < 0 . 001. -
+ 

2 511 . 50 - 0 . 70 < 0 . 1. 

lt '•0'• · 00 • 8 .lt 1 < 0 . 0 5 -
6 '•'•'• · 25 

• 9 . 78 < 0 . 001 -
8 )52 . 00 • a. 61• < o. oo~ -

10 297 . 00 + 6 . ?1 < c.oo2 -
12 2)7 . 00 • '• · 8) -

Ench r uault rc pr~ ,., n t a tho CIIHln vnlu OJ a o C Cour 

aopornta cotiac.tlona . 

) 
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1• or c nnoc activs.t 

Tnblc J" 

DAYS Mocn + 
Voluca - S . D. P VJ.LUZS 

Control 
+ 

555. 50 - 4 . 80 < r . o1 

2 527- 50 + 5. 8o <o. OOl -

'• '•26 . 25 + 6. 211 < 0. 2 -

6 t, t6 . 00 + '• · 69 < 0. 001 -

6 ) 15. 50 + '• - 20 <o. l -
10 295.75 + 7. 69 < 0. 001 -
12 220. 75 + 6 . 70 -

tooh r~•ult ruproa~ ntH Lhu moon vnluo• of four 

• opnr4to oatioc ~ion• . 
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point th. in,.oat1on of 0 .12 M- J 

expraaa~d in Sl~n unita/100 m~ wet tiaauc - S . D. 

Toble JJ 
• 

DAYS Moan V olu<UI + . ., • D • p VALU!::S -

Control 
+ 

5J') . 25 - 9. 80 < 0 . 2 

2 5 18 . 00 .. 6. )8 < 0 . 0 01 -

4 1t71. 50 + 4.20 < o . o l -
6 '• '•5 . 0 0 + 4. 8) < o . 2 -
8 '•29 . oo + 7 . J') < o . ool -

10 2JC) . OO + 6. 8 ) < O.l -
12 217 . 0 0 + 6 . 68 -

Each r aault r<'prueont.e tho mo na vnlu<u t o t !'our 

•~parot.o oa t i~otione . 
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quAnli~Ativo diatrtbutton of cnzygc ac tivttios 

at thr a diftcr nt aitea in tho aM~ll intcnt•n 1 

aucoaa !ollovl.nt,; the lngcatl.on or 0 . 211 : - solut1on 

or silver nitrate . 

Acid phoaph'1taoo 

Tho nctivity or oc:id phosphntasc in th~ C:C'ntrol 

r t At the 1~ point vas 1. 55 ! 0 . 01 un1t•/100 m& wot 

ti.SSUO WClght. Tvo daya , follOWing the in&O tiOD Of 

ailvor n1tr~to the enzyme nc:t1vity hna al&ni!iccnt1y 

1ncrooaod to 2.28! 0.1) unit•./100 os wot tiasuo weight. 

This incronsod tre nd of onzymu nctivity continued up to 

day ft. Dotwoon dny '• nnd day 6, thoro vas no S18Jll.f1-

cnnt differonco in thn lovo ls or cn~yno act1Vit1oa 1 

(P(o . 5 1 Tnbl o )11). The r o waa a ai gni ficent .i.nc:roaso 

in thr. luvol oC on7.)'r.lo activity froo dny 6 to dny 6 1 

( P(J). 005 1 Tnbl o )11). Do tvcon day a 6 nnd 1 2 1 thn on1yoo 

activities incrocood ali£hlly but not lo atgnific:ant 

lovola. Dy d~y 1~ 1 the nnxi ou~ unzyn~ nativity woa 

't . Oft + 0 . 1) unit.a/100 ng wot tiaauo wuight 1 (Tnblo Jlt) . 

-
At tho ~0~ pn lnt 1 the. on?.yr.l" actl.vity in th, control 

rnt orna 1.47! 0 . 01 unit·/100 m& wot tiaouo. Pollowin& 

tho inp;aation or -i1vor nitr..a t" tho onzymu nctivity 

incroaaod a1v1if~c"ntly otocdily up to dfty 6, (P~.OOl , 

Tebla )5) . ·rlou , nr.yt'lo ncttviticu incronn od ali&ht.ly t'ror, 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



122 

6 to day 12 but not to siqni!icant levels . By 

12
1 

the enzyac activity was 4 . 41 ~ o . OB units/ 

aQ wot tissue weight, (Table 35) . 

Rn%ymo activi ty at the 9~ poil)t in the 

+ control rat was 1 . 10 - 0 , 02 units/lOO 09 ~t tissue 

weioht . Following silver nitrntc inges tion, t he 

en.yae .ctivitios increased s ionitic antly up : o day 4 , 

(P<P . OOl , Tnble 36) . Setwcon day 4 and da y 6, t her e 

wae A sliQht increase in onz~ ~ctivity, (P<P . Ol, 

Table 36) . There was no ~ignific~t d il~crence 

in tho levels of enzyme a c tivities b~ twden day 6 

and day 8 . Thereafter, the cnYymo ~ctivitios in

erea•ed si9n1!icantly up t o d~y 12 , P<b . OOl. The 

aaximua anzync activity r ecorded b y d~y 12 was 

• 5 . 83 - 0 . 13 units/lOO m9 wet tissue w~ iQht, 

l '!able 36) • 
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a. Alkaline pbosph t s e 

ln th c ontrol r~ t onz~o a ctivity e t t he l~ p o1nt 

was 2.~) : 0 . 03 un~ ta/100 ~s we t t1 aau o v~ 1 ~ht . ~ftor 

ailvor nit.rn t insc sti on t ho o n7..yno activit.t 1 i n c r ooaed 

atsnific antly fro~ d ny 2 t o d cy 12 . ~y day 12 , t ho 

•n~yno activity uno 1? . )9! 0 . 16 unlt~/100 ns v o t tiaau u 

wo ir.ht., ( 'l n bl o )7 ) . 

Th~ un~yno nc tivity in t.h~ contro l r~ t a t tho 5~ 

po int vnn 0 . 6 0 ! 0 . 0 5 uni t•/1 00 nr we t t iasu~ wc~sht . 

Fo ll o wint; Dil vo r ni tr. t · i n '(o8tio n thv cmzynu "lctivi

llc l' 1ne r ona ad o i gn i f i c'lnlly p r op; r o aaivu l y u p to dny 8, 

(Tob1o )0). Bc t 1100n dny 8 nn d dny 10 , lh~ r w~• o 

all cht inc r cnoa 1n t hu l ovc l o of c n 7)"r.'O netiv i tioe~ , 

(P<P. 0 2 , Tnblo ) 8) . ay day 12 , t h e n Xlnun nryn~ 

nc tivity n t tl>o 50~ po int vna 9 . 95 ! 0 . 0~ uniLa/1 0 0 

ne we t t.ia auo wo i thl . 

At tho 95~ poi nt , th~ on.1.yno t' Ctivit y i n thu control 

r n t vna 0.52 ! 0 . 0 ) una ta/1 00 n• we t ti~auc •c l&h t.. 

/,fto r ailvo r nit l"otu J ngoation tho z etJvi t. y of tho <o nzyno 

lne r e naod pros r cna.l.vo l y t o l gni! lcnnt 1 v o l 11 (Tn bl< )9) . 

Dy day 12, t h ocxi<'I\Ht nc U vl t y n t thi point wn• '• · )2 ! 

0 .11 un.l.ta/100 M& wo t ti•au o w~ i~ht . 
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). ,-a l ucuronidn•o 

In t h~ contro l r a t thn on7 yo4 nc tiv ity n t t he 1~ 

point v .. 2 . ~4 ! 0 . 0 4 unJ.ts/100 me v e t t 1aaua voish t . 

Two dny• n ft o r Bilvc r nitrate 1nv,ca ti on t he ~n7~. 

actiVity h ft d tn c r onaa d t o 2 • 55 : 0 . 0 4 un its/l OO ar. vot 

ti oaue v o ight , ( Tnb l o ' •O) . Bo tvl•un day 2 a n d day 4 , 

thoro wn a no e i gn ificl' nt d i ff.-r o n cu in t h e love l a of' 

onzyaa activitios , (P(O . l , Tnblo '• O) . ThQ r e voa a 

•1&'1ficnnt ri••· in . n z.yno oc uvt t y lt"on day '• to day 6 

(t (0 . 002 , Ttobl Cl '•O) . Uo tvoon day 6 1\nd dny 6 , the re 

wna n o aimific ",J'tl d1 f fo r .. nc:o i n thCl h wola of cnzynu 

I\C:t1V1t1(•a , (P(O . !i , Toblo '•O) . F r oM dny 8 onvnr da the 

onz.yna octiv J.liu a 1nc r t·l\aud pr osr aa1v l y . Th1> on£yno 

oc:tlvit.y o n d ny 1 2 ~ne ,5 . 48 ! 0 . 1 ) unila/100 DS vat 

ti a a u o w~ish t, ( Tnbl~ 40 ). 

Thu o n zymc nct1vlt.y in t ho con t r o l rn t n t th(• 50" 

po in t .,,. 2.62 ! 0 . 05 unita/100 MR wo t tiaauo vl\i&ht . 

, o llowina tho 1n coat l o n of i l vor n ilrn l c tho nativity 

of p - s l ucuronid nsu 1nc r on ·~ d aisnifi c.:m tly froC'I d -,y to 

d ~>y . On d Ay :! 1 f o llowins ai l vo r nil r ~ t. insoation, 

t h o a n zyno nctivity wna ) . 26 .! 0 . 0.5 u nita/1 00 m& wot 

t taauo woisht . Afl ur 1 2 d ny• of ftilvur nitro t o insontion , 
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the activity of r-glucuronidosu hod 1ncrcosod to 8 .12 ! 

0 . 09 un1ta/lOO Qg wet tissuo wci~ht , Table ~1 . 

In the control r r.t th~ onzyn, octivtty at the 95~ 

polnt woe ).24 ! 0 . 04 units/lOO ng wet t1ssuo Ycight . 

After oilvcr nitroto 1neo~tion the onzYQo octiviti~• 

occronaod pro«r~asivo1y to aign1ficrnt 1evo1a. By day 

2 , tho on7ym.o nctivity was ) . 70! 0 . 01 units/lOO mg wo t 

tiaauo voi,ht . 3y day 12, tho enzyme activity had 

incrooaod aign1tic~nt1y to 5 . 88 ! 0 . 07 units/lOO ng 

wet tiaauu wo1ght , (Table ~2) . 

~. Lnctntu dchydrogonaoo 

At th" 10}. poi.nt the: enzyme activity in th~> control 

rot ""'• 1)00. 25 ! 1 . 26 D-D unit'l/100 M&' .,ot tiaauo 

woight . Two dayo attar silver nitra t e tngoation, tbo 

enzyme nctivity hoe aigniticnntly f alle n Lo 1122 . 00 ! 

) . 16 unit•/100 n& wot tiaii \U. wo .1. ght, (P(O. OOl, Tablo '•J) . 

Fron dny 2 onvarda, t1 rt• wn• pro~reuaivo inhibition ot 

cmzygo net 1 vi L1 oa , ( Tobl o '•)) . On day 12, t o llOif.ing 

ailvor nitrl't '" ingo•tion, thc. enzyno act.iVJ.ty haa tallon 

to 759. 50 ! 7 . 77 , (Table ~J) . 

Tho lov-.1 "'- oct.ivity or 1 ct'ltc dchydro •nnao in 

tho control r • t at the 5~ point. woe 2025.25 ! ) . 86 
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a i snif1cnntly i n hibited , (P(O. OOl, T~blc 44) . By d n y 

4, tho enzyco aet1vity wna furth~r doproaeed, (P(0. 061 1 

Toblo lt lt ) . Then w.a• no a::q; n1fie:mt di fferonco 1n 

th~ lcvole of cn?.yno nct1V1t1ca b~twecn dcy 4 ADd dny 6, 

( P(O . l , Tnblc 41t) . Pron day 6 on•,.orde 1 tho o n z.ync 

activities woro prosroaaivoly inhibite d . By d ay 12, 

tho l evel of onzyoo nctivity wna 158). 75 ! ) . 86 D- B 

un1te/l OO e~g wot tioauc wcit;ht, (Tnblo ltlt) . 

At tho 95~ point , the onzym~ activity in tho control 

rot woa 142). 50 ! 7 . 94 D-B un1ta/lOO mg wet tissue weight . 

After cont1nuoua oilvor nitrnt~ ingestion tho l ovo la of 

,nzygo nctivit1~5 wurc a igniricnntly inhibited up t o doy 8, 

(P<O• 005 , Table '•5) . Bo twuon doy 8 nnd doy 10, tbo e nzymo 

nctivilioe ronc ined aignificnntly t h e anno, CP<0 .2, Tnblo 45 

Dy doy 12, thE" ··nzygu lvv<> l hrut boon roducod t o 1 062 . 25 ! 

) . 59 8 - D un1ta/l00 ,.., wc. t tiaauc. 11oio;ht, (Tnblo 45). 

5 . J)-llyclroxybu tyric dc:>hydrosonoao 
I 

Th o levol of nctivity of )P-hydroxybutyric dohydrogo

n aao in tha c0ntrol rat n t th. 1~ point waa 568.75 ! 

2 . 99 unlta/100 cs wet tieaut woi.;ht. 'l'•o d oya artor 

ailvor nl trJ> t " int~oation tht• onzyno 1< v~l .roll to /160 .25 
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7.85 unite/lOO cg v o t tisa u o we ight, ( Toblo 46 ) . A 

rnific nnt f a ll 1n onzymo ac tivity ~o• r ocord o d o n 

( P(O. 05, l't1bl o lt6). Th\l l c v o l of QC t1 v i t y r c 

••ino d eipif1cnntly t h. e llr.lc by d oy 6 , (P(0 . 2, ·rabl c 

%6). Henceforth, the c n zync a c tiVi t y dcc rcoa~d g r a dually 

until d o y 1 2 vbon t h o l cvol dro p p od to 2 14. 25 ! 6 . 65 

unita/100 £18 wo t ti asu e wai~., t, (Tobl o '•6) . 

At tho 50~ po int, tho l ov 1 of a c t ivi t y or~

hydroxybutyric d o hydrognn oso i n t ho c ontro l r o t ~o• 

555 . 50 ! lt.80 un i te/l OO " !!: uo t t1a11u" wu isht. . Two dny s 

afte r oilvo r n it r ~ t~ i n go a tion, th~ onzyno wna aignifi -

cr.ntly t.nhibitu d, ( P(O . OOl, Toblo lt7 l . Aa t ho ra ilvc r 

nitr ~tc inso3 tion c on tin u e d, t h o on zyno activity wo o 

pror.r caaiv, l y inhibi t o d . Dy dny 1?. , th~ on 7.ymo ac tiv i ty 

h od dro ppe d to 2 1 ) . 00 ! '•· 55 units/l OO og v o t t1 aau 4 

w~ i&ht, (Tabl e 47) . 

The l ov o l oi activ ity of ; - hydroxybutyri c de h yd rogen a s e 

in the contro l r~t o t tho 95~ po int •too 5)9. 25 ! 9. 88 uni t a ) 

lOO "'& wu t t1sa u o \fo i gh t. Tho l Ci v Cl o r a c t i v i ty Co ll e h n r p l 

followin~ 2 d oyn or ai l vor nitr ra t. e ingoa tion , CP~ . 005 , 

Ta blo ~8 ) . Cant1nuoua Ai l vc r nitrnt~ inaostion i nhi bi t e d t~ 

~ oc t i v i tio u fur t he r. Oy d oy 12 , the lovo l of ac tivit~ 

bad dro ppe d t o 20).00 ! ) . 92 1 (Ta bl n 46 ) . 
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oc.it' i nt follo11-

tio n o f 0 . 24 H-A uxpr caaoG 1n Sgioa units/ 

+ 
v a t ti aou o we i &ht - S . D. 

DAYS Hoeu1 Va1uos S . D. P VALUES 

Control < 0 . 002 l. 55 + - 0 . 01 

2 < 0 . 002 + - 0 . 1 ) 

) . 29 + -
6 ) . 46 0 . 08 <o. oos 

8 '• · )8 
+ - 0 .16 

1 0 '• · 72 
+ - 0 .10 

12 '• · 84 
+ - 0 . 1 ) 

• 

Bach r~au1t r oproaonta thu noan v nluoe oC Cour 

aaparato oa ti~aliona . 
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+ 
Moan Valuoa - s. o. P VALUES 

Control 
+ - < 0 . 0011 0 . 01 

2 2 . 12 + - o.oa 

) o27 + - 0 . 10 

6 lt . l O + - o.oo 

8 • - o. o6 < 

10 
+ - o. 

+ - o. oa 

&aob rooul t roprooonta tho meftn valuoa or f our 

•operata ootimation a . 
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aci d hot o a o acti vity at 95~ p o int 

the inges tio n o f o. 2 4 N- Ag:<o ttxpr ea.sed 
; 

a unita /100 n g we t ti aauo wt~ i lht - S . D. 

Tnb l o )6 

DAYS ~con Voluoa ! s.o. P VALUES 

Contro l 
... - 0 . 02 

2 2 . 11 + - 0 . 06 

< 0 . 0 1 ... - 0 . 10 

). '•6 + - o. oa 

6 <o. OOl ... - 0 . 07 

10 < o . OOl 4 . 6) + -
12 

+ - O. l J 

Eaeb roault r,prve~ nta tho mo nn vnluua oC f our 

a o paralo v alir· · t.1ona . 
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Tablo J7 

DAYS Moan Valuo• ! S. D. P V.U.UES 

+ -a . lal Control 
< 0 . 001 

+ - o. u < 0 . 001 
6.77 a 

+ -.. o. oa < 0 . 001 

+ -6 1). 89 o. oa < 0 . 002 

+ 

8 - 0 .17 <o. o1 

+ - < 0 . 001 
0 . 1 6 

10 

17. )9 + - 0 .16 
12 

Saoh ro•ult r opro•onte tho •oftO valuoe o C Cour 

••parato oetlaatione. 
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Ltuh o( alknllno pboaphntntc• pchvity nt 10! point 

followina th int;oation of 0 . 24 lt- J.gNO) o xpro aaod 

in Sis-9 unita/100 "2 wat tiftftUC woight - s. o, 

Tftblo )1 

DAYS ~can Valuo a + s.o. P VALUES -

Control 2 . 4) + 0 . 0) < 0 . 001 -

2 6. 77 + 0 . 11 < 0 . 001 -

4 12. )2 + o. oo < 0 . 001. -
6 1). 89 + o. oo < 0 . 002 -

8 14 . 94 
+ - 0 . 17 < o. o1 

15- 9) 
+ 0 . 16 < 0 . 001 

10 -

17 . )9 + 0 . 16 
12 -

the mo nn vnluoa o r r our 
£ach rcault. r -. prea onta 

aoparato , ntiaationa . 
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Levole of nlkaltno phosphataeo activity at 50~ po int 
.... ---

t o llowins thQ inr.ostion or 0 . :!4 ~ - .-gNO:) ~xproaood in 

• _Sipn unita/lOC o:; wot tissue. Wti .;ht - s . o. 

DAYS llonn 

Control 0 . 60 

2 1.27 

4 ) .10 

6 5.14 

' ' .a • • 8 . 71 

10 ') . 81 

12 9- 95 

Bach r~aull r opr oeonto 

aopar a t o o• ti~ntione . 

Tnbl o )0 

Vn l uoo • s .o. P VALUES -

+ o.os <o . OOl , -

+ 0 . 0 7 
<0 .001 -

... o.oo <t> .001 - • 

... 0 .11 <s:> . 001 . - -
... 0 . 27 <0 .02 -
+ 0 . 1.) <t> . S -
+ 0 . Olt -

thu coon Yo~uo• or r ur 

• 
~ 
' 

' • 

I ' 
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of ftlkol 

thu o f 

wet tie 

Tab1o )9 

DAYS Loan Value a + s .o. - P VALUES 

+ 
Control 0 . 52 - 0 . 0) < 0 . 001 

+ 
2 1 . 00 - 0 . 01 < 0 . 001 

+ 
'• 1 . 65 - ... 06 < o . oo5 

6 2 . 19 • 0 . 10 ( 0 . 01 -

2. 64 + 0 . 12 < o. o1 8 -
+ 

) . )7 - 0 . 05 < 0 . 001 10 

+ 
'• . )2 - 0 . 11 12 

Ecch ro•ult r., pro •ont• tho mo rut value • of !'our 

aoparato o•tinati< n" . 
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tho in ation or 0 . 21t 1:- 0) 

in Sisma unita/100 mg_wet tiaauo woight 

Toblo lt O 

DATS Mcc.n VnlUt;8 + s .o. -
Contoo1 2 . 44 + 0 . 04 -

2.55 + 0 . 04 2 -

2 .79 
+ 0 . 09 lt -

) . 77 + 0 . 16 6 -
) . 96 

+ 0 . 05 8 -
5 - 02 

+ 0 .12 
10 -

5 . 48 
+ 0 . 1) -

~2 

cxproaaod 
+ - s . o. 

P 'IALUES I 

< 0 .1 

< 0 .1 

< 0 .002 

< 0 . 5 

< 0 . 001 

< o.o.5 

~ho coon vo~uoa o £ Cour 
Eoch roault r opr oaonta 

aopara~o catiaction• • 
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u c uronidoao ac t at t 

the i t ion 0 r o. :!.4 1'1- .:xpr ooa od 

a t o/1 00 ~w~c~t~t~i~·~~~~~t~!~s~·~D~. 

T~blo ltt 

DAYS Me an Vnl u oa • s , o . P VALUES -
Contro l 2 . 82 + 0 . 0 5 < 0 . 001 -

2 ) . 26 + 0 . 05 <o. oo5 -
4 ). 70 • 0 . 08 < o. OOl -

6 5 - 8 5 
+ - 0 . 07 <0. 005 

ll 6 . ) 0 • - 0 . 07 <o. 02 

6 . 77 
+ 0 .12 <O. OOl 

1 0 -
8 . 12 • 0 . 09 12 -

t lh• ~oon v oluos o f rour !oeh r oau1 l r opr eaon • 

aopar n t o oaliao Lion a . 
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DAYS Monn Vnluo~ ! S . ~ . P VALUES 

Con~rol • - o. <>'• 

2 <· 01 70 + - 0 . 01 

<o. '>l 
+ - o. 011 

< • )05 + - 0 . O't 

8 < 0 . 001 • o. 04 -
1 0 o. os < • )) 

12 s . CD • o. o; -

eh r ault revr o~ut • ~he aaan v c lu • or four 
a para~~ ot~a~1ona . 
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Levole of l n ctftto dohydrosonaeo nctivity n t 10~ po int 

followin& the ingo atio n of 0 . :!11 M- AStNO) oxprouud in 

B•B unite/lOO O§ wot tiaauo woi ght ! S . D. 

1'ab1o ,, ) 

+ p ViJ . .\1'&5 DAYS Horul Vo 1UtliS - 5 . 0 . 

Control 1 )00.25 ! 1. 26 < 0 . 001 

.. .. 1122 . ()<1 ! ) .16 < 0 . 001 

+ 5. 56 < o. ol 4 985 . 75 -

+ 6 . 85 < 0 . 001 
6 9,.7 . 75 -

896. 75! ) . 59 < 0.001 
6 

+ ) . 77 < 0 . 01 
1 0 795 . 25 -

• 
12 7.S9· 50 - 7. 77 

~ach r e•ul.t r preteonte 
~bo cctiiD vAl.uos o r rour 

•opara~ o c• t ioetiODD • 
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lA-1• o f lact a t i:l d hy..trogcnna~ acU,·ity n t 50" p u i.nt 

f ollovinJ th :l.ng'la ti o n o f 0 . :!'• H- Ag.NO) •uqu uoaotl ln 

a-8 Uftita/100 ~ V t t 1B8UQ VO l~ht ~ S o0 o 

Tn bl ltlt 

Ho~:~n Va l uaa 
.. s .o. p VAL~S OATS -

Ccnt.ro1 "0"5 "5 + ... .. ·- - ) . 86 < 0. 001 

1024 . 00 ~ lt. :!'t < 0. 001 
2 -

1709- 75 
+ 7 .lit <· . 1 

" -

1690. 25 • '• . 27 <0. 001 
6 -

0 
• 161tiJ . 75 - lt . 79 <o. oos 

.. 6 . '•0 < o. os 
1 0 160_5 . 00 -

.. ) . 86 
12 158). 15 -

E eh r ttaul ~ :rc;•~•~t • 

~para~a oe\1 ti on • 

an valu • o f f our 
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Level• o£ lnc t ato dehydrogenase activity nl 95~ point 
f o llowing the ingoation of 0 . 211 H-AsNO) Oxprouocl in 
B-B unite/lOO mg wot tiaeuo woitht ! s . o. 

Table lt5 

DAYS ~Icon VAlue a + s .o. -
Control 1'1;!) . 50 + -

2 1)1e).25 + -

" t25) . 25 + -
6 1156 . 75 + -

• 8 1109. 50 -

10 1()9). 50 

12 10Gz . 25 

t~b roeull ropr aonlD 

aaparo~ etio t!on. . 

• -
• -

7 . 94 

4.65 

lt . O) 

6 . 65 

? . 76 

lt . lt) 

) . 59 

P VALU&.S 

< 0 . 001 

<o. OOl 

<o. ool 

<o.oos 

< 0.2 

< •. 102 
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Lovela of -hy ,~roxybutyri c dgh ydr og<'n nac nc t ivity :ll 

1~ po int fo11o~ing the 1ng<:a tio n o f 0 . 211 lt- AgUO) 

cxproaau d in S i s ma uni t a/100 DR we t ti oauo wo i ght - -• - s.o. 

Tnbl., 46 

Di<YS l-lo;> on Vn1uoa 

Contro l 568. ?5 • -

2 460. 25 + -
,. lt)') . 2r, + -

li t ) . · • 
6 -

)19. 25 • 8 -
27) . 00 + 

10 -

1.2 I 
21,. . ::5 

.. -

Each r ault ro~ro ent• ~ 

aopar•t• catiaati nJ • 

+ - s . o. P VI<LURS 

2 . 9<} < 0 . 001 

? . 85 < 0 . 05 

4 . 0) <o. 2 

10 • .;) <o. 01 

J. << . , ... 

··- < ..). 005 

6 . 65 
~ 

an YAluoa o f Cour 

• 
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• l• _or l'=h'fdr xybutyr1c dohyd.ro.l!jannao ac t ivity o t 

' point f' 11 vinf th ing ati~n o f 0 . 24 H-.. A-'10) 

•xtr!-••oCS in uni\!'/101' Et vn~ ti.!!_IIU~ woi r,ht ! -- -s.o. 

:u:ts ),' An Vnluca • - s .o. p VALUI!S 

!" ...... trol sss. so • ... so 0 . 001 - • 

ste. so • 2 . 65 < 0 . 001 --
.. 1Jllt . 7.5 • 6 . 1) < o. ooz 

I -
6 ))1 . 25 • 1'•· )0 < o. o1 -
e 266 . ,50 

+ 6 . 86 < 0 . 1 - . 

2lo9 . 25 
+ 4. 57 <o. o02 

l~ -• 

lu: 2S). OO 
+ It.ss -

~ n>-l.t. r epr e tlont a t.hc aca.n valuo • o f f our 

,ar~· ••~i:cti~na • 

• 

I 

. 
• 
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Levola o f Jl-hyc~roxybutyric dohy~rosonneo nc tivit y a t - , 
95" p o int f o llo win ,~ t hn in go a tlon o f 0 . 2 11 M-1\gNO) 

oxpro sso d in Si gmn uni t o /100 M& wo t li sou~ wo i a ht 
+ - s. n. 

Tnblo '•0 

DAYS Ho an Volu ua + s .o. P V AL UCS -
Contro l 5)9. Z5 

2 491 . 00 

" '• '• 1 • ::5 

6 )87 . 00 
-

B )4 ) . 2 5 

1 0 2 ()9. 5 0 

12 20) . 00 

lnch r ault r•~ro~ n t a 

aepDrat ~•tic t !ona. 

+ ? . 00 < 0 . 005 -
+ 

'• · 97 < 0 . 001 -

+ ~ . 99 < 0 . 001 -
+ lt . lto < o. 101 -
• ) . 59 <o. OOl -
+ 7. 77 < · 5 -
- ) . 92 -

t bc acAn values o r f our 

T 
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Levola of P-hy~roxybutyric dohydrogonaou nctivity a t 
I 

95• point follo~ne the ingestion of 0 . 24 H-AgNO) 

oxprossod in Sigmn units/lOO ~s wet tianu< woisht 

+ - S.D. 

Tnb1o 40 

DAYS Ho an Voluua + s .o. P VALlltS -

Control 5)9. 25 + ? . 00 < o.oos -
491 . 00 + 4 . 97 < o . 001 

2 -
.. 441 . 25 + 2 . 99 < O. OOl -

6 )87 . 00 
• - lt · '• O < 0 . - 01 

-
8 .)' ) .., .. • • - .> 

.. ) . 59 <o. oo1 -

~09. 50 
+ - 7- < . s 

10 - t • t 

12 :!0) . 00 
• ) . 92 -

h ccan value• o C Cour 
lach roault r Jtr • nte t 

aeparat.o c•ti.oat:f na . 

' 
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DI SCUSSICN 

Tho r oau l ta obtninod will b•· di ' ocuas~ d un do r tho 

f ol l owing h ond1ngo1 

lo tlia t olou 

2 . Quelitctivc and ~unntitnt1vo hl o t och onia t ry 

t. Hh t olosy 

Toxic dose D o~ allv~r nitrn t o p r oducod hi~ tolo

&icn l d a.n /\go of a n n ll 1ntoet. i n r.. l cuc:oao o t th· v. rioua 

aito a . The danncc i o c:h n r nc t o rlood by r oduct1on in 

Yi l l u a h e ight; r oduct1o n 1n c r yp t dep t h end 1ncrft nao 

in tho voluoo or l ~inn pro pri n . Th~ vil l ua hoi(ht 

a t. tho 1~ point J n t.h control r a t woa 4)1 . 79 ! 

7.56 F • .Af"t o r t.bo in(;Cla t.~ on of" 0 . 1~ H aolut1on .or 

ailYo r n1trc t. o ~or t vol vo dcyo , t h~ h cisht. woo reduced 

n 1Ja r ooult ougsoo t o a reduction 

r ate o f 15. 1) F per dcy a t thia •i t o f o l louins t he 

••pat1on of" 0 . 1 2 t. aol u t lon or •ilvcr n i t rat e. After 

.._ taaeation of" 0. 2 ~ t ao l u t icn or a1lvcr nit.roto for 

.... , .. daya. tb b o:lc;ht of" t~ Yillua v Go r a ducod to 

170. )0 ! 20. 18 JA• · 
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At tho 50~ point, th~ huight of the villua in tho 

contr ol rQt wco 2Bl . )~ ! l2 . 29f"· Follovina thu 

intsoation of 0 . 12 h solution of uilv.:~r nit.rotu tor 

t vtllvo dny:a, the hoi gh t of thl· vtllun wns r '"ducoct to 

217 . 61 ! 1). 52 p n ; tndicntinr; n r e du c tion r n t of 5 . 20 

f" por day ot t hia aitc . ln~oa tion o r 0 . 2~ ~~ aolution 

of ailvor nttrQtc for t~clvn ctnya r~ducld th( lllight 

of tho villus t o 157 . 92 ! 1C.) . l9 )'n n t t h<J po.int. Thh 

r c ault aussoat~ a r eduction r a t o of 1 0 .29 }'" por d'Y at 

th aito . 

At tho 95~ point, th~ h o t gh t of tho Vtllua in the 

control rot wna 2)8 .~5 ! 8 . 1'• }J., . 1\itc.lr thu int:oation 

ot 0 . 12 l l aolutS~n of & tlv~r nitr t for twolvo doya, 

tho h 1 Sht of th villua wn a r oduc.:td to 15:!.8) ! 9 .19 F; 

tivtn1 a r e duction r n t o of 7.10 }'c por doy ot thia aito . 

Aft r t -lvo d~ya of in~teation of 0 . 2ft U ao:tut i on of 

ailwer aitr t c , ~~ hoisht of tho vJl:tua vca r oducod 

to 1),. 10 ! 4 . )2 Fl indica ting o r oduc tion rate o r 

a.,,. per day a t th 

b 1~ point ~n tbo control r o t 
crypt d ptb a t t "'" 

in~cetion of 0 . 12 H 

... r•tu•• t c 1. ft .S) : )~ . 1'9 p-.,· Thi• r oaul t indlcatoa 
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At tho 50~ point, the huight of tho v 1 llue in tho 

contr ol rot woo 281. )4 ! 12 . 29 i'n. Follo\lins thu 

inecot1.on of: 0 . 12 f.. :solutio.>n or Ailv-..r nitrn t o ror 

t volvc days, tho hoi~ht of thu V1llu~ wns r uducod to 

217 . 61! 11 . 52 U"; 1ndicnti d 1 
1 

"8 n r~ uct on rot• ot 5. 20 

)'D per dny ot tl.l.O si to • ln&Qetion or 0. 2~ H solution 

of silvor n1trnto Cor tw.::lvo dnya r '-duco d t.ho huight. 

of the villue to 157.92 ! l.C) . l9 }'n nt th~ point . This 

r osult OUSSOO lO 0 r eduction r t~ of 1 0 . 39 rn pLT d~y Ot 

th eito . 

At tbo 95,0 point, th hoi~ht of' tho villus in tho 

control r o t wr.o 2)8.1t5 ! 8.1«. Jl"• t<ftflr thu 1.nr;ostion 

of 0 . 12 !- solution or ::alvor nitr t•• for tw lVIl daya, 

tho hcn!;bt of th .. villus v nl!' reduce d to 15Z.8) ! 9.1.9 f'D; 
&iViDI 0 r OdUCtiOD r o t O Of 7.10 re ~r dt.y Ot tbie aitO . 

:.rt(.lr tv lvc do)·D of ingoation of 0 .24 t1 solution oC 

silver nitrr t. Cl , tho.. hei&}lt of thu ,•illua vca r a duco d 

a r ductio n rate o f' to 1)5. 80 ! lt . )2 p r:u tudic~uns 

8. 55 f:::J per dDy t th •it • 

Tho crypt d ptb et the 1~ po~L in tho c o ntrol rat 

vu 11t7 . 98 ! 9 . 6~ Jtrl • s.tur th in&utlon of' 0 .12 M 

aolution o C silver nitrate tor t wolvo daya, the ~pth 
• )c 1"' Tbia I"'Ciault lnd!cotoo 

, .. rac!uc:od u l:''w. 5) - "• ., JUI• 
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a rodu~tion rato oC 1 . 59 p~ por dny ~t the eit~. 

Fo llovin& tho incost.:a.on of" 0 . 24 r: eolut.ion o f eilvor 

nitrotu Co r t.wc.lvc dnye, thu ~rypt de;pth vt.o r~du~c d 

t o 65 . 1)! 4 . ))f~' indic·•tins n r~duction rat~ or 

6 . 57 pa por day ot tho e it~ . 

At the 5~ }'Dint, th.., crypt clorth in th" control 

r ct v ns 1)). 40 ! 8 . 60 r"· Following tho ingoetion or 

0 . 12 M solu t ion oC " &lv~ r nitrn t. o for twolvo dnya , tho 

crypt depth won rodueod to 87. 65 ! 11 . )6 ro- nu .. 
rooult :~.ndient 5 o r educ tion roto or ) . 78 f" per dny 

at th111 point . \lith tho in cst:a.on of 0.2!1 •• solution 

of ei lv r nl.trc t c f"or tvolvo dnyo; the c r ypt dopth vae 

rodue d to 80. )8 ! 1 0 . 02 fo• Again, this reeult indi

eat s a reducti on rot: of 4 . · •. · r" per dlly nt tho point . 

Th crypt dopt.h in the c;..ntr•·l rnt at tho 95" point 

After the 1n~oot.1on o f 0 . 12 H 

eolution or •il'•"r n:i tr-:tc Cor tvolvo dnye, th e crypt 

depth VIUI r duced tO 55.0): 4 . 00 rt'l• Tbie result, 

.,.1n, ~die t Q ~ r duction rot or s.s~ f~ por dny. 

~ a;ilvor 

h c: -pt depth vne reduced t o 
nltret o for c.v lvo d ya. t ., 

Tbis result su cets a roduction roto 

or 5 . )' r= per day at Uto al t • 
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'Mlo volur"lo of l••.ina proprin 1\t thu 1~ point i n 

tho contro l r c t wna ) . 5! O. ) ~ b vU • nr.l . 

soation o£ 0 . 12 M Go lutio n o f ,, ilv" r nitrn t ~:o f o r 

two lvo days , t.h c vo l u~o h na l.nc r a oaod t o 5 . 8 ! o . tt c u b . 

c.:~ . 'Mlin ro~ult 1ndicn 1:o a a n tn c rtuaeu o r 0 . 1 9 cub . na . 

par dny a t the ait~ . Fo llowing t h · l.nc ua t ion of 0 . 211 ~I 

aolution o£ ailv~ r nitr t ~ f or tw~ lvo d n ya, th~ volu~o 

of l ru:u.n a pro pri o!! hrJJ 'ln c r~ :a od t o 8 . 8 ! 0 . 11 cub . r-n . 

~cin, th1 11 r ooult ind i c:l t ca nn inc r oaao of O.'•'• c ub . 

~. ro r d ay a t thQ point . 

At tho 50" point, th o "'o lur..c ol' l aci n o p r opri n 

• in thQ c o ntro l r o t v ne 4 . 8 - 0 . 5 cub . mm. Af t e r tw~lvo 

dcya o f" i n soa t .lon of' 0 . 1 2 1-l ao luti~n of ailv r nitr tate ; 

tho v o luec b oa incroaacd t o 6. S ! 0 . 8 cub . an. Thi B 

r Bull BU££ a t JI o doily 1 n c r oa o f 0 . 1 1
1 cub . en. a t thia 

Bit • f'o ll o w:l.n t:; th l.D &eo t ion o f o . 2lt M s o lutio n o C 

Bilvcr nitrot ~ f'o r t v o lvo d nya , t h voluoo o f l na ina 

• proprio i n cr aa d t o 9 - 6 • 0 . 1 cub. aa . 

indica t B 0 dai l y incr a a e o f 0. ~2 c ub . aa. n t the point . 

Tho v o l u:s of" 1 in pro pr.ie o t U ,41 95" point i n the 

~ n • 0 .S b -- Afto r t he in•oa tion t ontro l r a t v aa u . u a • cu • ~-· 0 

1 j tro t f o r ·tv• 1 vo dny a , or 0 . 12 H a o l u t :a.on of 111~ "' r tt 
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thoJ volur~o h a• incrooood t 8 0 + 0 o • - . 5 cub . mm . This 

roault indicntoa n daily incronao of 0 . 10 cub . nt t ho 

roint . Following the ingoation o f 0 . 24 H solution of 

ailvor nitrnt ~or t~o l d h ~ ~ VC ~yu , t ~ VOlum~ Of l ~ninn 

proprio hns lncrooaod to 10.0 ! 1 1 b • cu • rnr:l . /u~nin, 

this r esult indicntoo a dnily ineronoo of 0 . 27 cub . mrn . 

at the aitil . 

'""' ovvrnll ortoe ta oC lh\ o bnorr:tnl Cunetionin .. ot 

the toxic do•oa of a:a.lvor nita·nt ... Jlre: 

(i) prosroooivo r oduc t:a.o n in villu• hoi&ht nsso

eint d with incr nso d cel l ah~ddins rote; 

(ii) procroaniv_.. ahortonln.-:; of t.bo crypts oaoo
cint.od with d ocrenaod call production roto, 

(CroftD r, 1967); 

(i!i) do~ n ration of the opi tho l:a. a l colla ~••o
cint()d with i:nf"lrrontion of tbe cucoao nnd 

proEr oaiv incroDDO in the voluao o! laoinn 

proprio . 

I:n ~cncrel, t~ cucoan ot the 1~ point ia noro 

ott ctod; follow d by tho 5~ and 95~ points . The 

h1atolo&tcol d~n~o oC tbo ~coao recorded o!t or tho 

illl ation ol' 0. 2~ •. aolut.J.cm of' Ailvor nitrc. t o woa 

.. 
1 

that r cord d o.Ct.or tho lnt;oDtion 
O?rc pronuunc:~... t ::n 
or 0.

12 
p, solution or ail" r citr U t et. cl.l the vario11a 

•it •• 
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2. qualitativo nnd Qunnt1tnt1va hiatocho"iatry 

1. Acid phoaphntoao 

Acid phoaph~taa~ ia tho n oftl ~i do ly atudio d o f a ll 

lyaoaoonl onzym~ • · Accord1ns t o Wattiaux (1969 ) , 

lyaoaoctc:>a tnko p a rt 1n 1ntroeo lluln r d isua t1o n ph .momo n n 

lDYol•i.Ds b o tb exoseDoue ••t.ariela t.nkon up b y the coll 

and C(t llular coaponc nta . Wotti .:lux (1969) d c.ae r ibod tho 

ton!lo r procoaa tho h o t o r o ph :'l ~ ic: C'un c.. tio n 1 nnd tlk 1 t t o r , 

tho autoph osic: f u nctio n of lyao a oawa . Lyaoaom • h"v" 

alao b cgn oaeoeio t o d ... it.h c:o ll i njury , d aDu v Q (19611) . 

'nlo onbancuoan t o f ODZ)'l:JO oc: t iY i t.y a .- y b~.; aa e oe i n t c d 

vith inc:ro~od lyooooa~~ ~c: t ivity and c e llu l a r 1njury 

ta.king pl o e o cfto r t h 1n~:oa tton o f v wr J.o u10 ..So a o a o f 

ailv r nitr - t • 

2 . Alkc lino pho~phot~ao 

Alknlin phoaphn t~o h~• b oon oaeoc:io t o d vith tho 

obaorptiv or •~c a Q t ory a urfcc o a o f t h o bruah b o rder 

or th ~-utroi.:ntetati n-.1 tr e t, (J-!ooc , 1 91t't; t loos end 

959) Tbo increnao in a c tiYity R1ch!!rcbon. 1955 ; J"~oZ~ t o , .l • 

rollovi~G the in&oati on o f 0 . 12 of olltallno pho aplu~t aC1 

M a u lutio na o f ailYe r nitr~to ftft7 b o o eao

acti•oti on of a lkaline 
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phoaphntnao following the ingoation end e~cundly with 

tneroaacd pormonbility o£ the opithelinl coll monbr:noa 

to ailvor ions . 

) . P-alucuronidnoo , 
,-glucuronidnao ~· nn on7)'1IIO which hna boon conai 

dorod to b o proaont in lyaoaonoa , Ginn.tto nnd dcOuvo 

(1955) . Mcfndycn nnd Bnkor ( 1?60) hnvo roport.od n 

ase.rkod incronao of r-glueuronid .. tl'il a c t ivity in th" 

intcstinoa of rntfl na n r osult of 1rrnd1ntio n. Thu 

incronao in t.lio oc tivi ty oC )l-slucuron1dna'" :\Ctt.r tho 

inscation oC 0.12 •s and 0 . 2'• t: aolutiona oC a1lvor nit-

rato aay bo naaocint.od vi th incr n!IIOd lyaoaonAl ac t i-

vitioa o~ tho opithclicl colla of the villi and crypt• 

and tho lncina propria of tho ~lli nnd crypts . 

~. Lact.cte dohvdror noao . 
Tho • tnbolic cycle vhlch involvoa l cc tat dchydro-

5onnae ia anaerobic &lycol)'a1a for tho conv raion of 

pyruTnto to lactic ne id. D a pi t o tho inability of .SADH 

to c roaa th ottochondri nl ace bran , oloc trona of cyto

plaaaic )O.AlHJ aro oblo to r-oach t.ho r apirntory chain 

throu~ th .o- enllod alaut tlc ayct.C"!ll• 

n 
._

0
.....,. 8 ds t he acot.oncotatc and 

two a chaniana have r- r-
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tho dihyd.roxyac o t o n o phoaphnto ahuttlca (Dovlin ond 

6odell, 1960; Boxer nnd Dovltn , 1961) . Ao a r oault 

of tho funct1onina oC th~ ehuttl~~ , tho r educin g oqui

velonta of tho oxtra-l"'itochondrinl NADII n r o pooaod into 

tho rotochondrion wh1lo tho c:~ol ( cult.& of NAD ~re. r o formod, 

thua pc rl"'itt1nc glycolya1a t o proc~~d . Th~ oxtrn c:~ito-

chondrlal r n tio NADH/NAD in oleo cont r oll<.d by tho 

nctivlty of l nc t ot~ dt.hydrogonnao. Tho activity of thia 

cnzym~ expl ain s why, in annoroblc conditione , Glycolyaia 

a till procoodo with tho producti~n of loctot-. Tho r otio 

of l octet~/pyruvato io t hua n acnaurL of th~ oxid a tion -

r eductio n atftto o f tho slycolyttc NAD . 

ThQ a~gn1Cicon t docrunao in the cctivtly of lactate 

dahydrosonoso Collovins t ho inscation of 0 . 12 H .md 0 . 24 M 

aolu ttono of 811vcr nitrate any be easocintcd with r'ducod 

c llulor a t nboliac And r educed onoorobic glycolyais f or 

1 tic Oci d It nfty ftlao au~so• convoraion o f pyruveto t o ne • 0 

en inhibl tory r ol 
tone in controlling the foto of , 

hydro&cn tone produc~d in tbe c~opleaa. 

5. P-llyd.roaybutyr:lc dobydro!jenoao 
I a ia en an7.TDC vhich hoe P-hydroxybutyric d hydroG•naa • 
I id t bOll•~ Tho dccroaao ben aaa oc.lat•d lf'Jt.l\ fottr a c no • • 
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in t ho act1Vity of p - hydro xybutyric d c hydrogon aoo 

followinG the ingestion o r 0 .12 H n n d o. 2lt M eolu t ion e 

of u1lvo r n1trn t~ "ay b o oauocint od wi th r e duc tio n o r 

fatty acid cu, t :.b olism. 
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SUMMARY 

In!lommntton of rot DnAll inton ttnnl nucoon nt 10~ , 

5"" 1\nrl 95" poin t s dovclopo d '"' a conooquonco or thu 

prilllllJ"Y damage t o th ... • truCtllTOtl or the t;IUCO U G t'IOI"''b-

ranc . 

The h1atolog1c~l cboractorintico or th, n u coan 

durins silve r n1tr"to 1ngcwtion 1ncludod roductlon in 

villus hoight; r "duc t.ion in c r ypt dep th; progroaaiv" 

incrooao in th volu~ o f ln~tna propria . Thor n vno 

a dlr~c t r e lationship bot.w~cn the doao o r atlvc r nit-

rato and tho do~rco or h1st.olog1cal damnso . 

Infiltration or the mucoan by lynphocyto a wo r o 

very conapic~ou a Collowins tho inaoation of vnrtoua 

doaoa o f ailv r nitrate . • 

Tbe biato l ogical dagns• i• aoro pronounced at t.bo 

1~ point, f ollovod by r;hc s~ and 95~ point.a . 

Th r e v ns 0 direc t r~la t lonahip botvoon t.ho doao 

and t.bo ~sn1tudo or t.bo biocba aical 

1 Onidaao voro activat e d f o llovias 
pboaphotoau IUld r-s ucur 

h ... 0 1 .. r and 0 zlj t a o lutiona or ailvor 
t o inao•tlon o.. • - • 
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nitrato r o opc ct i v o ly. The i n c r onao d diffnuo r unc tio n 

product• f o llowing • ilvo r nitroto ina~• ti on mny bo 

a•ao ciAto d With the r o l o a ao o f l yl'oaonnl on~yn .. o i nto 

areaa or foc Ql cyt oplA•cic do~ndotion . Th r a c t ivi t y 

of alkaline phoaph~ toaQ woa nc tiva t od f o llowini tho 

insoatio n o f 0 . 1 2 ~. and 0 . 2 4 ), anlu t ion a o f a i l v u r 

nitreto roKpoctivoly. Tho nc tivitio• o f l oc t oto dt hy-

dro &onaao And f -!lydr o xybuty r ic d c hydrogon ftac wo r o inhi

bite d f o l lowin t the 1n&oat1 o n o r 0 . 12 M and 0. 2~ M 

IIOlUtiOUII o r • ilVOT nitratO r u pOCt 1Vc l y . 
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• 

Fig, 1: Villus hc>iC)h~ at three sites .Uono t he r.lllll 
t ion of O.l 

intes tinal tr .\ct f o l lowing the ingcs 

M solution of silver nitrate . 
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fig. 21 Villus hc iQht ~t three sit es a l on9 t~ s:Jll 
intcs~ina.l trnct f ollow:inQ t he inQC!s t ioD cl 

0 , 24 H s olu t ion o f s ilver nitra t e . 
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Pia, 3t Crypt depth a t three sites along the sn3ll 

intestinnl tract fol l owing the ingostion ol 

0 .12 M solution of silver nitr~tc . 
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Fig~: Crypt depth ;t three rite!> o.lontJ the sa31l 

intestinal tr'\ct followinq tho ingostlon e! 

0 , 2>1 !'. ~olution o! silver nitnto. 
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E.i.2._._1: "the vol u::~c of l aoini\ p r opril\ M thr oo sltn 

along the SDnl.l intoFt inal t r nct follooria9 

t he in9Qstion of 0 . 1 ? M solution of sil\'llf 

nitra t e . 
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ot xa't aa11 intestinal IIUCOIA alttl 

of 0 .12 M solution ol sUVIf 

~=- 1ox 't .. lve days showino epitbeUJl,. 

Ql.1t~lll ~&P) and laDinA propria tdtb A • 

lJ;;;pMcyte• (LP) at l<MI point. 

a Stain, x.752 
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Fig , 7: The vollun"' of lamina propriil at three dU
5 

al.ong t he small intestinal tract !ollolfin9 

the ingestion of 0 . 2~ M solution o! sil\'~r 

nitr ate . 
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Fig , 0: Section or rnt rm!lll intcstiMl aucota 

after the inQ'lr.tion of 0 , 24 M 'olution of 

silvC>r nitr .. to for tw.·lvc· days showing c;+ 

thcllnl dCQ•mc r l\tion (EP) and ll\llina prortl 
U' peicl 

with m.uno rous 1yr.lphocyt•?S ( Lr) nt 1 

H & B Stnin , X 752 
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CHAPTER THREE 

HI STOLOGICAL , QUJ.LITATIVE AND ~UANTITATIVE ENZYI.f.Z 

UIS? OCIIEMISTRY OF RAT Sli/.LL DITESTDIAL MUCOSA AT 

THREE DIPPZru:NT SITES POLLOWING nre VIniDRA\IAL OF 

0 .12 M- AND 0. 2~ M· SOLUTI ONS OF SILVER NITRATE . 

• 
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INTROOUCTION 

lnaoatton of toxic doaoa of ailvor nitrato produced 

biatoloaicnl danago of rat •~all ~ntostinol ~cosa . 

Steroolo&ical data obtained fron t ho invo•tigotiono in

dicated o diroct roletionehip b o twoon tho doso o f 

silver nitrnto and thn dogro c of hiato l ogicnl dnnngo. 

Tho r osults or tho invo etigotions hnvo Q1oo indicated 

a direct rolationahip b •· twoon tho doso o f si lvor nitrate 

and tho easnitudo of the biochomicn l ch on ao . 

Roaonorotion of tho epitbcliun hns bw~n r acorrlod by 

Floro y ond .lorcling (19)5) oftu r r ogov nl of • •all fr ng

aents of cnt's duodonol mucosa. O' Connor (1954) pro-

Gucod loc~liaod aroas o f n ecr osis by applyin g eilvur 

nitrate to the nucoua coot o f th o co l o n o f tho oou ao . 

1n this chnptor, tho fundo.nc ntnl question Dslcod is: 

Arc thorc chnngo a in biochoClicol and morphological 

pottorna followinc the r e placansnt of silver nitrate by 

watcr1 It is proboblo that obs orvot iona obtoinod rron 

n ature ooy throw sooe li&ht on 
investigations of this 

i t of anell intostinnl .uoosa. 
tho rogonorotivo copoc Y 
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MATERIALS AHO METHODS 

In Ch~tor Two, prclioinnry invoatigotio ns wore 

con6aotA4 ~ &toroino the r n t o r of" luid inta ke, 

.ortality rnto and behaviour of tho nniaala following 

the ingoation of 0 .12 1-1-AgNO and 0 . 24 H - AgNO 
J J roapo c:ti-

Yoly. 

Piratly, it woa observe d th t by ~ay 12 f o llo wing 

the ingoation of 0 .12 M-AaNo
3

, 8 aniaalo out o r lit 

had d i od. It wna th~ro fore nrbitrn r ily d o c:i do d to tormi-

note the ingoation o C silver nitrat~ o n d a y 1 2 in view 

of the lorgo nuo bor of" donthe r e c orde d up-to-do t e a a 

per that day . The;- lUlionla which s urvive d 0 .12 H-AgNOJ 

trG&tacnt wore returne d t o t a p rotor; and thoir wo i ghta, 

r o te of fl uid ~~eke , aortoli t y rato a nd be h a v iour f o llow

in& the withdrcn111l of silver nitroto d o t oroino d . At the 

tiao of withdrawal of 0 . 12 H-AgNOJ' the nvo r ogo we i ght 

or the aninala which eurvivod tho silve r nitro t c treat -

DOnt waa 187 • + 67 - s .oJ. gr'l.Ds . 
No donth was r o c or de4 

following the withdrawal. o f 0 . 1 2 11- AgNOJ . Tho oniaola 

lncrooaed in woi s ht c onaiatontlY and tho r a t e o f fluid 

1Dta.ku per d a y vae JJ . oo ~ o. ltl nl. . 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



164 

la the c a a o o f the r r. ta true t cd wi t h 0 . 24 }f .- t.&NO)' 

•- obae rved that by d a y 12 f"ollow~.ng t he ~.nceat ion , 

•iaal.a out o f 14 ha~ d i e d. 'n\o IU\l.c"tla which a urvivod 

o.a, M-AaNO) treatme nt we r e r o turnod t o t a p water a ft e r 

da y 12, ~ nd tho i r wo i gh ta, r &t o o r fluid 1.nto ke , oert o

lity rota and b e h a viour fo llowln& the ld thdr owe l or 

ailYer nitra t e do t o rninc d. Fo llowl.ns t he wi thd r awal of 

0.24 H-A&NO), th ave r age we i sh t o f the oniccls which 

aurvive d tho a~lvor ni tr n t o tront~ent woa 179 . 00 ! 4 . 18 

&r iUIUI . 

Thu snimala inc r ooao d in •eight con eist o n t l y but we re 

~nerally no t •• ac tive oa tbo control ani mnlw. No 

dooth voa r uoo r dod f o llowins tho withd rawal or 0 . 24 H

A'""'O but tho c.nico l a r •' t o i.nod the ir brown o t oinod 
a.o• '} ' ~ 

cuacle a. The r a t e of f l ui d i n tnka per d a y was )O. OO -

0. 45 al. Fo r tbo purpoaoa oC coaporing event • dur~ns 

0 
.. v • i ous doaoa of silver n it r a t e e nd t ho i n geatio n ~ ~ 

l Or ailve r oitr n t e , hiato l ogi f ollowing the with drowq 

1 1 i nv oa ticotJ o ne wor o 
cAt , hiatochenicnl and bioche m 00 

Or r o t a ki~led either a in s lY or in 
conducted o n o ao r ioa 

poira et'te r 2 , 
8 . 1 0 ond 12 do ye rollewlng t.he 

lt t 6' 

Withdrawal o f oi~vor nitr ate . 
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t.a 

Lebl.nd and Stcvona (1948) foaDd the aitotic activity 

or t.ho aaall int.catlng of rat aufficiontly high to 

obtain aicnlf~cant Mitotic counta without the use or 

colcbic.l.no. Tho method uaed to nnuaoroto mitoaea ia 

a aodlficotion of that deviaud by Leblnnd and S t ovcna 

U91t8). #.rona of' tho nactiona waro aol~::ctod Co r count-

inc in which tho crypt• wore cut approximate ly throuah-

out tholr loncth and alao apponrod fairly atr .l.aht 

and cloac t.osother that ia, racio na vho r o tho cucoao 

woo not atrotehod. To avoid c o unting thu eaae coll 

tVlCO 
1 

atop a•ct.i.Ona )Q r or MOrO apart wore COUnted 

rathor than A (. iel acct10na . 11th o hand t nlly counte r 

and a binocular aicroacopo, undo r oil i~oraion , at 

1 Or r(·- t.inC .3nd divid.i.nl cel.la were ltsoat 1000 nuc c:i p 

counted from ecch ait~ . 
Tho nu~bo r of dividin~ colla 

ot th~ total coll- eoun t, 
woa -oordocl - porcontagu 

ll.itotic index) • 
-~thoda c o r auaaurin& villus height, 

Stor ooloaicnl ·-·~ 
hiatoohonlcn l 

d t
• volume of l~ina proprin, c rypt up ''' c tnvoatigot1on aru oeaontlally 

biocho~tcnl oethoda o 

tho • t h oao roportv aooo o 
d in Chopt~r Ono . 
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RESULTS 

Hlatolo&ical chftrnctari~ti nal mucoao at throc d1tf calor the eaall intoeti-~tbdrawal or 0 . 12 H ando~on eitee f~lloving the 
••r nitrate . • 2 H eolut~on• of ail-

• u villus oftor At tho 10" point , tho hoi"ht o f th" 

tbe inaoetion of 0 . 12 M aolution of silver nitrot.o 

tor tvolvo days v 2 50 1 ~ + a a • ~ - 12., 68 pa. "'- d 
1 

... o aye oftor 

tlla replacement or 0 . 1 2 1 
· eoluti n of eilvor nitrate 

by water, tho hoitht of the villue inerooeed t o 409 . 20 

+ - 20.8) r"• Tho boight Of thO VillU8 at thie point. 
ay doy 12, 

ineroneod elightly f o llowing withdrnwol . 

tho villue hei;;ht hoe incrooeod t o 475 . 05 

(~0. 5, Tab1o 1; Fig• 1). Tho villuo hoight. on day 12 

follow1ng tho in~;oation o f 0 . 211 H aolution of eilver 

nit.rato wna 170. )0! 20. 18 rm· AgoLo, two doys 

after t.ho vithaowol of o . a4 H aolution of eilvor nit

rota, thO hrir,ht or th~ vtllU8 ineroowod t.O 28) . 64 ! 

20. 68 rM• ThO hOirht of tho villuS ineronaod slightly 

progroeaivolY f.,).lo1fi.n& t.ho r cplncooont by wo t or . Dy 

day 12, tho hOif'ht of thO villU8 W08 4511 . 011 ! 16. 94 r"• 
(P(?.5

1 
Tablr 2 \ FiG • z) . 

At the 5~ point , the h•i bt of th: villus twa lve 

tl
•o in"aat.io n of 0.12 t1 eolution o f wilvor 

day• after • u 
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217.61 ! lJ.~ f~A• T¥o ~· A£u.r tb~ 

ot 0 .12 M oilver nitrate by voter, tho 

beta) • tncreo•ed eli~bUy progre ... ivol.y L'ollovin& 

the withdrawal.. On d 12 h oy , t o heisht of tho villua 

wao ltOl.)) ! 1.7.90 fm• (P<0.002, Toblu )\ Fig. 11. 

Inaoatlon of 0. 2~ M aolution of ailvor nitrate f o r 

twelve doya al.ao roducod tho height of tho villua to 

157.92 • - 19.19 ,..h 
the hol&ht incrooood to 220.97 ! 7-58 rm· Tho height 

ot the villuo ~rooood Dlightly pro,roasivoly L'ollo v

ing the ropl.nco~ont or oilvor nitrate by voter. Again• 

on doy 12, the boiaht of the villuo at. thio sito hoa 

introaaod to )2).69 ! ) . )7 f'-:., (P<(0.02 , Table 
1
t1 Yig. 2) . 

Tho height of tho v!l.lus ot the 95~ point oit.or tho 

insoation oL' 0 .12 •: a o lutio n of oilver nitroto for 

twvlvo doyo wna 152 . 8) ! 9-1.9 rm· Two d nye oftor tho 

r oplacomont of ailvor nitroto by wo t.o r, tho hoi&ht of 

tbo villuo incronood to zslt . 70 ! ) . lt) F · By dny 1 2 , 

tbo bu.S}lt boo incrooood to )8).12 ! 27 . 85 f r:t • (P(l>. 005 , 

Yable SI FiS• 1.). AEtor tbo tnaoatio n of 0 . 21t H aolution 

t for t.l,olve doya, tho hoight of the villus 
o oilvor nitr~t~ 
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'l'wo da)"a artor tbo Vi.tbdr-al' 

... ~1•• haa lacroaaod ~0 151. 1t4 ! 

0. de)" la, ~ho boi&ht o~ the vtllua waa 

a6.Ga J-At (P(!).OOl, TAble 6 1 Pie. 2) . 

•JP~ dep~b •~ tbo 1~ point ~ollowtnc tho 

o~ 0.11 N aolution o~ ailvor nitrato t o r 

dara ·~ 114.53 ! 35•19 r-· Af'tor tho with-

o~ ~hia doao , tho crypt dopth incroaao d t o 140. 2) 

IS,. iD ~wo daya. Tho cr~t depth at tbia aito 

~r.~~~ alilb~ly proc roaaivoly followin g the withdrawal • 

.,.._)" 181 ~bo ~1ypt do pth haa 1ncre aae d t o 1 60. 05! 1t.91 

,., (P(p.5 1 Table 71 Pig. )) . Alao, £ o l1owing the inaeation 

of' o.a4 M aolutioa of' a ilvor nitrate t o r two1ve d oyo, t h e 

-erJpt dopth dooroaaod to 65.13 ! lt. )) r· TWo d l\ya oftor 

tbe wi~dr.wal o~ thia doae o £ ai1vo r nitrato , tho c rypt 

~ illoreaaod t o 87.55 ! 6 . 11. f m• By day 1.2 , tho crypt 

deptb baa illoroaaod t o 1)9.88 ! 6 . )5 r• ( p.(0 . 8 , Tablo 81 

Ji •• ·\). 

A~ tbo 5~ po1nt, tho crypt d o pth Co llo ving tho 

iacea~oa of' 0.12 M a o l.ution o r ai1vor nitra t e f or 

8 6 + '· ) 6 pa TWO day o a ft e r tho 

twln clay• waa 7 • 5 - .. • 1 • 

o £ 0 .12 H a olutio n o t oi lvor n i tro t o by 

tbe crypt doptb bee inc r ooood t o 90. 69 ! 4 . 56 r · 
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day 12, tho crypt depth hoe incrooeed to 12).0) ! 

IlL.•) ,.., (P~.8, Tobla 9l Fig. )). Mtar the ingea

tlOD o~ 0.2~ H aolution or eilvor nitrato for twelve 

4aye the crypt dopth at thie eito oleo docro&eod to 

80.)8 ! 10.02 ~· Again, two doye after the withdrawal, 

U. crypt dopth incrooeod to 65.50 ! 6.68 fm• Dy day 

12 following tho roplocoaont, tho crypt depth woe 

117.80! 5.01t fo, (p~.2, Toblo l.Ot Pia. l1) . 

Tho crypt depth ftt tho 95" point nt'to r tho in go a -

Uon or 0.12 M aolution ot' eilvor nitrate f or twolvo 

c1oye wne 55.0) + - 4.00 m· Two doye aCtor tbo r apl oco -

Dent or 0.12 H eolution of ailvor nJ.t.roto by "~tor, tho 

crypt depth lncrc oood to 70.88 ! 4 • 5 11 j=• Dy doy 12 

t ollowinc tho withdrawal of thia doeo of ei1vor nitrato , 

tho crypt dopth woe 117.75 ! 5 .54 ff:l' (P<0.8, Tob1 o 11
l , 

Pi&• )}. ACtor in~oetion o r 0 . 24 M eo1ution or ai1vor 

nitrato for two1vo doya, the"> crypt doptb roll to 

tho withdrawal or thie 
Two ~ay• nftor 

57.85 ! 4.6) r· 
tbo crypt dopth incrooeod 

eilvor n1trnte solution, 

creeeod to 

On daY 12, th 4 crypt depth bow in-

z . SS frn• tP<0·5• Tnblo 121 fig . 4) . 
to 75.66 ! 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



1'70 

~· 1~ point, the volumo of lnnino proprio aCtor 

daya ingoat.ion of 0.12 H aolution or ailver nit

waa 5.8 ! 0., cub. no. Two ~oya after tho with

of 0.12 }{ aolution of ailvor nitrate, the voluoo 

deoreaaod alightly progreeaivoly following th~ with

drDWal. By dt:.y 12, tho volu~:~e hne docrenaed to 4.) ! 

0.7 cub • .a, {P<b-5, Toblo 1), Pig. 5). After tho in-

aeat.:lon or 0.24 H solution of ailvor nitrete for twolvo 

4Gya, t.ho voluno of lngino proprio incrooood t o 0 . 8 i 

0., cub. am. ot this aito. Two o oye eftor tho withdraw

al of this dooo, tho voluno woa 5.1 ! 0.) cub. aa. By 

day 12, the volun~ of l QQin n proprio woo ) . 6 ! 0 . 6 cub . 

~m, (~0.8, Tablo l'll Pig. 6) • 
Tho volunc of ln~no proprin at the 50~ point nftor 

tho lngoation of 0.12 M • olution of eilvo r nitrnto f o r 

twol•o dqya woe 6.5 ! 0 . 8 cub . ma . 
After tho withdraw-

hag the withdrawal. 
BY dOY 1~ , tho voluoo 

Table l5o FiS· cub. ma 9 (~0.8, 
s> - Agoin , f o llowins 

0 • 2~ ~ solution o 
tho in10o at t.on of 

f ailvor nitro t o f o r 
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daya, the v o luno oC lanino propri~ woe 

0.7 cub. ac. Two rleya eftor the withdrawal 

thie doao, tho v o luco 1toa 8 .7 ! 0.6 cub. me. 

the volUIIIo hna roduc:od to 5.0 ! 0.5 cub. 1111:1, 

•c,.B, Tftblo 16, P1.g. 6). 

By day 

At tho 95~ point, the v o luno of l~inA proprio 

af'ter the insoation or 0 .12 l·~ 8 0 lut ion of silver 

nitroto tor twolvo ~oya woa 8.0 ! 0 .5 cub . on . Two 

clay• attar the roplococ:~ont o r 0 .12 H s o lutio n or a il-

ver nitrnto by wnto r, tho vo1uno of lncinc proprio wca 

6.1 ! 0.5 cub. ~. 
+ On day 12, tho vo1uno woa 5 .1 -

0.5 cub. CD., (p(3>.1, Toblo 17; Fig. :;> . AJ.ao a t 

tbia aito, aCtor tho insoatl.on of 0 . 2~ H eolutio n o r 

ailvor nitrnto t o r twu lve day•, th" volu~ao o !' l amin a 

1 0 
+ 1 1 b ~ Two daya a Cto r tho 

propr a woe 10. - • cu • ·-· 

withdrnwol o f thia dooo, th~ v~lumo woa 8 .1 ! 0 . 7 

cub. !'Sil o 
By day 12, tbo volu~ao o!' laMinA proprio hna 

+ (p...n. o5 , Table 18 , 
t o 5 .1 - o. lt c ub- a~~~ , -decr•••o~ 

fi&o 6) . 
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tho 

Table 1 

DAYS Monn Vo l.uc a ! s . o. P VALUES 

2 '•09 . 20 ! 20. 8) <0. 8 

" 4)1 . )7- J'• · 8 J >o. 8 

6 '•26. 81 
+ 20 . 8 5 > o . s -

8 1•28. '•7 + 1.9 . 1.8 <o. 6 -

10 '• '•9 · 61J 
+ )1 . )0 < o . a -

12 1•75 . 05 
+ -, ) 5 . 59 <o. 5 

Contro l 4)1 . 79 + ? . 56 -
Each r oault r oprononta tho moan o£ £our ani onl a ; lOO 

Yilli o onaurod po r onin' l. . 
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Tnbl.o 2 

DAYS t!onn Vnl.uca :!: s . o. p VALUES 

2 28) . 6lt + 20. 68 - < 0 . 2 

Aj )27. )6 + u.:5) - <0. 2 

6 )70.07 + 19.15 < 0 .5 -
8 4 00.01 + 2).10 <o. 2 -

10 450.4) + 2).27 > o . a -

12 454 . olt + - 1 6 . 94 < 0 . 5 

Control lt )t o 79 + ?.56 -
lach r osult. r cprgaonta t bo oonn o£ .ro ur aninals ; lOO 

Villi acosurod por on1~~1 . 
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nt 

eod 

Tob1c ) 

' DAYS Moon Vo.luos + s .o. - P VALUES 

a 257 . 64 + 21.47 <o.a -
.. 272.)4 + 11..1) < 0 . 8 -
6 282 . 115 + 1 ) . 57 < 0 .5 -

8 )06 .. 71 + 2).11. > o.a -

10 )01 . 81 + 1 7 . )2 < 0 . 01 -
11 ltOl . )) + 17-90 < 0 . 002 -

Control 261 . )lt 
+ 12., 29 -

Eceh r oault roprco~nta tho noon or four cnimnla; lOO 

Villi cteoauroc! por animnl 
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he 

Tobl c '• 

DAYS l1ocn Vo~uo a + - s . o. P VALUES 

2 220.97 + 7.58 - < 0 . 2 

" 24 0 .15 + 9 - 55 <o. s -
6 262 . ) 1 + )) . 65 >o. 8 -
8 279. ltO + 1.7. 90 <o.l -

1 0 )55 -12 + 27. 64 < 0 . 5 -
12 )2). 69 + ) . )7 < 0. 02 -

Contro l 281. J'• • 1.2 . 29 -
Ecch r oau l t r opr ooonta t h o mo An o r Cou r onimol a; lOO 

Yil li aooeurod p e r onioo l . 
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TAblo 5 

DATS Moon Voluc a ! s . :l . P VALliES 

2 2 5'• · 70 + 
J · '• ) < 0 . 2 -

le 281 . 40 + 1 '•· 82 < 0 . 8 -

6 275 . 22 + 6 . )) < 0 . 5 -
8 )02. 02 + 17.97 >o. 8 -

10 )02 . 6'• + 5-07 < 0 . 05 -
12 )8).12 + 27 . 85 <o. oo5 -

Control 2 ) 8 .45 + 8.1.4 -

• t. t ho 0 oan o r Cour ani oal a; 
~ach r oeult r . o r otiOD e 

l OO Villi Qcauur od por nnicAl . 
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or o.alt M-AgNO) OXproaeod in rm !: s .o. 

T,bla 6 

DAYS Mollll Vnluoa + - s .o. P VJ..LUES 

2 252 . IJII + 1 ) . 66 <o. a -
.. 275 . 4) + 2). 08 > 0. 8 -
6 276 . 76 + 17 . 05 > 0 . 8 -
8 281.36 + 20. 68 > o.a -

10 + 
278. )4 - 12.55 < 0. 02 

12 )56 . 91 + 16.02 < 0. 001 -
Control 2 )8 · '•5 + 8 . 14 -

•· h t. the eo•~ o C Cour onir::uua; .. ~c: result r epro aon 11 .... 

lOO ~illi moaouro d p o r onina l . 
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Cz-zpt cS.pth 1\t H~ point t"ollowing thCl vithdrownl of' 
+ 0. 12 M-Ap!O) xpruao d in )lD - s . o. 

Tnb1o 7 

DAYS 
+ Monn Va1uoo - S . D. p VALUE5 

2 
+ llt0. 23 - ll-85 > o . o 

... llt2 . 90 + 6 .64 <o. 6 -

6 l.'t9. ?J + lO. Bit > o . o -

8 150.2) + 11. 61 > 0. 6 -

10 15).10 + 7-59 < o.s -
160 . 05 + 12 - 4 . 9 1 <o.s 

Control 1.47. 98 
+ 9 . Gif -

of' f'our c niar l s ; 
l!:a.ch roau1t roproaonto tho noon 

lOO crypte ooce~urod per nnir.1nl . 
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of 0.2~ M-AeNO) ~xprosuod in ~ 

' 
Tnblo 8 

+ - s .o. 

DAYS li.oan Value s ! s . o. 

2 87.55 :t 6 .11 

.. 118. JO + 10. )2 -

6 125.65 + 5o JJ -
8 125.15 + 5-51 -

10 128.28 + 6 . )4 -
12 1)9. 88 + 6:)5 -

Control 147.?0 + 9 · 611 -

P VALU&S 

< o . os 

< o . 8 

> 0. 8 

<o. 8 

<o. s 

<o. B 

toch result roprosonta tho n oon or Cour anln~la; 

lOO crypto n~oaurod p o r nni~ol . 
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~~~~~~~-22!int fol1owtnc th withdrawal 

of 0.21t H-AQIO) cxrroaaod i.n po !: s . o. 

Table 9 

DAYS Moon Vo1uoo + s . o. P VJ.LUES -
-

2 90.69 + 4.56 < 0 . 01 -
.. 118.05 + 5.17 > o . 8 -

6 11.8.25 + ? .29 <o.o -
8 120.5:5 + 

'• · 66 > o. s -

10 120.9) + 7 . 0 1• >o. a -

12 
+ 

12).0) - 12.6) <o. a 

Control 1)).40 ! 8 . 60 -
lnch roault roprooonta tho n~on o C f our nn~oal a ; 

lOO erypto neaaurod por nnicntll · 
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DAYS 

2 

6 

8 

10 

12 

Control 

181 

Tablo 10 

+ Moan Valucn - S.D . 

65 . 50 !: G. 68 

+ 10). )0 - ) . )7 

10? . 68 ! 1 . 59 

+ 
110.28 - 5 . 20 

1)). 40 ! 8 . 60 

of 

P V.t.LUES 

< O.l 

< 0 . 5 

> o.a 

taeh r oault roproeonta thu noon of f our animal s ; 

lOO crypte ccoaurod p~r nnimol . 
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the o£ 
cxprcaaod in )Jn 

• 
~ 
- S . D • 

T l\bl o 11 

OI.YS J.tonn Vn1uoo ... - s . o. P V" LUSS 

•r 

2 70. 88 + 
11 • 51t < 0 . 001 7 

.. 1.0) . )0 + 1 . 08 < 0 . 02 -
6 110 . 5) + 2 . 0 0 < 0 . 8 -

-
8 115.05 + 6.)6 < o. a -

10 1.18 . 00 + 7 . 27 > 0 . 6 -

12 117. 75 
... 

5 . 5 1• < 0.6 -
C.ontrol 1 22 . 05 

+ 8 . 92 -

Eoc:h r oaul t roproacnts tho n o lln o C f our Qni.,.tU.a ; 

l OO c:rypt.a oonaurod p o t• nnin:al. . 
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int. f"o tho w 
('Id in . D. 

Te.blc 12 

DAYS Honn Volu,:. • s . ::> . - P VJ\LU£5 

2 75.66 + 7 . 811 - <o. a 

" 78. 15 + lt . 56 <o. oo5 -
6 115. )0 + 6 . 10 <o. a -
8 1.17. 90 + ) . 69 <0. 5 -

10 112 . 75 + ) . lt5 < o . a -
12 109 . 61t + 2 . 68 < o. 5 -
Contr ol 122 . 05 + 6 . 92 -

• I 

Zach rceult r cpr vacnta tho Moan of Cour aninal al 100 

crypta aooaurod p e r onia~ l. 
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t fo11 

Tnb1o 1) 

D .. YS !-io n n Vnluca + s . o. - P VALU2S 

2 6 . 0 • 0 . 6 - < o.a 

4 6 . 5 + o.'• - < 0 . 1 

6 5 . 1 + o. s - < o.a 

8 4 . 9 .. 0 . 7 - >o.a 

10 '• · 8 
+ o.s <o~ -

"' 
12 '• . ) • 0 . 7 < 0 . 5 -
ControJ ) . 5 .. 0 . ) -

Each ro&ult roproocnt.a the coon of !'our nnie~ola . The 

volw:.o of 1 nninc J>roprio of 100 vi 111 woro nonaurod 

P r an iaol. . 
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14 

' ..:ATS 
i 

• 
'U\ V 'u D - S . :l . P VALUSS 

\ 
.. 

5 . 1 - 0 . ) > o.o 

\ s. o : 0 .7 > 0 . 8 

lt . S ! o . 6 < o. B 

\ \ . 6 : o. lt >o. r: 

't . ; - o. lt i - <o. z 

I 
t ).6 - 0.6 >o. B - -

... • :r- 1. • ) . 5 - 0 • .) 

tm o f' r ou r an :1Dl"J a • Th o 

• r;pri of' 100 villi vora ~o•urorl 
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r:ta at. 

r 0 .12 ~- l.n • C'CI . 

Tnbl 15 

an V..::luco ~ s "' ..... P \ '.U.U£ 5 

7. ) -- 0 . 6 <o. 2 

6 . ) • 0 . ) - <o. s 

s. s .. o. s - <0. 8 

\ 5. 6 .. 0 . ) - < o. s 

S. l • o. lt <0. 8 -
t.. . 9 : 0 . 5 > o.a 

1 - 0 . 5 

r:; J• r ;r a -::.~• t.h. coan o f :fo ur r.nirJnla . 

• 
·~ 

r c::t-~ . 

o f 100 v illi wo r o 
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or lnmina proprln e t 5~ point £ollowin 
tbc1rawa1 Of 0. 211 ~!- t..gNO OXJ>r osnod l.n cub . 1:r.1 . 

Tn blo 16 

DAYS Moan V~lu~o ! S . D. P VALUES 

2 8 . 7 + 0. 6 <o. oo2 -
5 . 0 + 0. 2 <o. s -

6 '• • 7 
+ 0 . 2 >o. B -

8 ,, • 8 + o. 6 <o. a -
10 5 . 1 + 0 . 5 >O. B -
l2 5 . 0 + o.:; < o. B -
Control '• . 6 

+ o. s -

o C Cour onin::U.a . Thu lach roault r opr cDonts the acan 

Yoluno o:C lllZ:IinCl 

~r o.nioal. . 

0 villi w~ rc oLoaurod pro ,.rio o:C .10 
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of lnninn proprio at ?5~ po1nt follovins 
thdrnwnl o:f 0 . 12 tl-,\g.UO cxprnacod in cub . rrn . 

Tnblo 1.7 

Moon Vnluco - S.D . P VALUES 

6. 1 + 0 . 5 > o. a a -
6 . 0 + o. fJ < 6 . 2 -

6 5 • .) + 0 . 2 <0. 8 -
8 ~ . s 

+ 0 . 2 < o.s -
5. 0 ... 0 . ,) > o. a 10 -
5.1 + 0 . 5 < 0.1 12 -
6. 8 + 0 . 5 Control -

Each rcDult r oproocnts th ooon uf four on~mn1a . 

Th vo1ucu o:f l~~n proprio of 100 villi wor ... 

aon•urea por nni~ 1 • 
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o f lrot n n prop rit.l o.t 95~ point Co11o~tin 
of' 0 . 211 H - /q:ctiO) cxprcoaod i.n cub . nm. 

Tabl<1 1 8 

!loan Vnluos + - s .o. P VALUES 

8 .1 + 0 . 7 -
6 . 5 + 0 . 1 -
G. o + 0 . ) -
5 . 8 + 0 . 4 -

10 5 - J 
+ 
- 0 . 6 

12 !) . 1 + o . 11 -
G. ll + 0 . 5 Control -

Each r oou1t rcproocnto tho mcnn 

The vo1uco or lr~1nn propria o f 

Dl.llllrur o d por nn ir.~nl . 

0 . 1 

< 0 . 2 

< o.a 

< 0 . 8 

< o . 6 

< 0 . 05 

nf four (lJliaala . 

100 villi woro 
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Kitotic count• 

In the c ntrol rnt tho •itotic indox at tho lOX point 

1. so ± o. )2 . 
Pour •lnyl'l aft e r tho »ithd.rllvnl o r 0 . 12 M 

an 0.21t }. aolutiona of ai lvc r nitrate, the mito tic indice s 
+ 

) . 99 - 0 . )9, (Tnbl u 19) and ) . lt9! 0 . 42, Tnblo 22 
wtr 

l"elp Ctivcly. Two lvo dllya a Ctor the Wi thdraval o t' 0 . 12 11 

and 0 . 21t f oolutionn of' ailvor nitrnt(;. tho nito tic ind i-

cu voro 7 . )0 ! 0 . 78, (Tnbl" 19) nnj 6 . ))! 0 . 45, (Table 22) 

r •pectivoly. 

At the 50~ point Ltao r.t~totic indu x in tho c o ntro l r a t 
+ 2 . 15 - 0.28. 

••our days act o r the v i th<lroval e r 0.12 1'1 

~~ 0 . 2
1
1 H aoluti cm o o r ailv<. r niLr."'.tv tho ~:~ito tic ind J.c oa 

varo 
1
1. 26 ! o. )2, ( 'l'nblr 20) nn l.' lt . 2J ! 0. JJ, (Ta bl o 2 )) 

roopactivcly. Tuo lvo llny-. ot'to r the Vithdroval o f 0 .12 1'1 

~d 0.24 M aolutio n o o f ailvo r nJ.tr~to, th~ r.~ito t J.c i ndJ.coa 

voro ? . So! 0 . 69 , f Toblc 20) a n d 7 . 2 5 ! 0.7) (Tabl o 2)} 

reop..cttvoly. 

In thu c ontro l rot tlto n ito tic indo x at th~ 95~ point 

os 2.52 - 0 . 42 . Po ur daya c:. r "' + d t the vi thd r n v n l o f 0 .12 H 

·2~ H ao1utio n o o r 411 0 '· •i1vor nitrn t o , the nito t i c ind i coa 

""r•
1
•. 2G! 0.01 ( Ta bl e 2 1) and '• · 55 ! 0 . 29 (Tnb1 f' 211) 

re•pcctiv<!ly. 'I'wo 1 v o <1Aye o.ft.u r tho wi thd r n v a 1 o f 0 . 12 H 

~e 0 . 24 H ao1uti o n a o t • a i1vo r nitra t e , thu a~t- tt c ind i coa 

1 .77 ! 1.2) , ( Tcb l o 2't ) "'•ro 8. )2 ! o. 5 2 ( T l>b1 c 2 1 ) tt n c 

r••..-ct1vo1 y . 
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index nt 10" point !ollowine the wtthdro,~al 
H-AgNO • 

Tnblo 19 

DUS + Hot:.n Valuco - s . o. P VALUZS 

Control 
1 . 00 ! O.J2 o. oos 

+ 
- O. J9 < 0 . 01 

12 

lach r ooult roproocnto the moan or Cour animola; at 

lacat 1000 nuclei 1~oro countud por anJ.nnl . 
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DAYS 

Control 

12 

192 

indox at 5~ point ~ollowtng tho withdrawal 

Tcblo 20 

.. ~lonn Vcluoo - s . o. 

2 . 15 ! 0 . 28 

'• . 26 ! o • .)2 

7 . 80 ! 0 . 69 

P VALUES 

< o. oos 

£ach roaul• roprcaonta tho cuon oC Cour anin l•1 

at loaa~ 1 000 nucloi wnro counted pur nninal . 
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Mitotic indox ot 95" Point. fOllowtnr. thu Yithdrownl 
ot O.l2H- Agll0) . 

Tnbl<; :!1 

DAYS tlolln Valuoo + s . o. p VALUSS -

Control 2 . 52 + 0 . 42 < 0 . 01 -
,. 

'• . 26 + o. ( -1 < 0 . 001 -
8 . )2 

.. 
'• 5-

12 -

oC Cour anial11DI tcch r cwult r c p r cacnt.n the aeon 

•t lccat 1000 nucl~i \fflrc counted per GOU!4l . 
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indox ot 1~ point f o llovtns t ho 'lf ithdrnwnl 

Tobl o 22 

DAYS M con Vo lunn + s . o . p VALU3S -

Contro l 1.80 + 0 . )2 < o. oa -

' ) • .,. 9 + o. !• 2 < 0 . 005 -
12 6 . )) .. o • .,. 5 -

h --en oC rour ant~l~; nt E•c!l r .ult r oprooon t .D t ·-

1 Cou.o • -d .....,r Qniaa.l . Oka t 1000 nuc1o1 wo r o •~ .-

I 
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at 5~ point f~llo 
the wi th d r o wnl 

Tablo ~) 
• 

t-:oan Vnluo ! S . D. 1' \•ALUCS 

2 .1 ,5 .. 
- 0 . 28 < 0 . 005 

lt . ::) !: O. JJ < 0 . 01 

7.25 .. 
- 0 . 7) 

lach ro•u1t roproaon~D ~ho aecn or four on1~1e; 

At 141aet 1000 nucl 1 ~ro countod pe r cmil:aAl . 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



• 

196 

Mitotic indox o t 95" point .fo l lowi.ns t h1. Wi l hdr n11n1 
ot 0 . 24 H- J.gNO J • 

Tnbl o 2 4 

DAYS lio nn Vo l u._1o :!: s . o. p VALU::s 

Contro l ., 5 .. + 0 . 112 < 0 . 0 1 
.. . ... -

' lj . ss + 
0 . 29 < o. os -

12 7 · 77 
.. 

1 . 2) -

lAch r oault roprca•n~G t h o aann or r our nni~la ; 
e t l oaa t 1 000 nuc l e i ~ro countod por aniaa..l . 
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III. al.itativo enz 
hiatochanietr of' r~ t Rnnl l inteatincl mucosa 

o Vi t rawal or at throo diff~rcnt ait~e f o llow-
0.12 ~ ~nd 0 . 2 M ao Uti ona or 

1. Acid phoapha taao 

at acid phoaph ft taa o l o cnliaod et thft throo aitoa . 

Pollowins th., withdrauol o f 0 .12 t1 aolution o t atlvor 

llitrato, acir1 phoaphatnac nct.a.vity wna etill t!omonotrnbll.l 

at &11 tho ettoa . 
·11th 1ncronao in thu pori""tl or with-

drawal, thor() wna n prog r oaa ivo clocrClna~ in the ~ctivtty 

tho vithdrawnl o f' 0 . 24 ~ solution o r a.a.lvor nitr~to, 
Art .. r 

the 8c tivity o~ acid phoaphntnao woe atill loc r. lloocl in 

all the aitoa . 
Th int noi ·t y of hiatochonicnlly <lo~:~ona-

trablc acid phoaph a t nao ac tivity d cronaod prosroaaivoly 

With .a.ncrcaeo in t bo p riod of' withdrnvnl nt nll tho 

•1toa. Aa in the cGn trol nnioftla. 

Prea~nt .tn th "Jll t.h lial cella c-l' th villi and crypta 

2. Alkal in phl>aphat. DCI 

actiVity vaa hiatochoalcolly ph B{lhDt QJIO 

O· l'IUitratad f'ollovJ..nc t h vit.b(!r nl oC 0 . 12 M llnd 

aoluti ne 

""- latena1 ty r 
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-
ali&btly progroaaivo ly With incr,•oao 1n thll !lu ri o d o r • Uvor 

Ditrate Wi t hdrr \tn l ot n ll th<.· !'1 t u a . 
Aa in tho contro l 

•lnal a , t h o onz.ymo a ctivity wna l ocn lie(Jd 1 n tho b rush 

border o r tho c pi thc l i n l c o lla or t ho v 1111 ond n l ao in 

t~ -.•bran o a o r t h o crYPt colla . 

) , J-sl ucuronidoae • 
The activity o f' p- s lucuro nidnao wna v i a u nliaod na 

l'tlddiah bluo dop on1to t"o llowt ns th o ·ii t hdrnwol of 0 . 12 ~I 

8114 0 . 21t H a o l u t :ion a of" a t l v or n itrn t o . 
The ~n:yno nett-

Yity d e cro n aed 8 } i S}\ t. ly wi t h :J.hC r 0080 in th~ poriod Of 

Wi thdr awol . 
In a ll t ho ai t oa , p-sl ucu ronidnao nc t ivity 

wu daaona tro t c;d 1n t h opithclsol c •l l~ of' the vJ.lll, 

tbt l Aaina p r opr io and t ho panoth e 11 • Thta diatribu

ti n p a tt c rn woa a:ini l Ar t.o t.ha t loco.liacd 1n tho control 

o\ . !-acta t o c1 hydrot~ n o a 

• - -e t •--' ty voa locn 11ecc1 llt a.ll ~ct.ot o dohydroc~noa~ - ••A 

.... v• t.h ... -cval ot' 0.12 U aolutlon 'Q • t t a a f o l.l o v i.n0 th • ...... 

Follov in£ the vithdraval o f 0. 2~ M 
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-
alishtly pro1roaaivoly with 1ncruaoo in tho p o rio d o f aUv" ' ' 

nitrate vithdr~"nl at all the aitua . Aa 1n the c o nt a•ol 

eninala, tho onzymo o.ct.ivity "na l o c n l.ia o d 1n tho brua h 

~der of tho opitholinl colla o f tho villi and a l ao in 

tbcl 1110abronoa of tha crypt Clllla . 

). ~&lucuronidoao • 
Tho activity o f p - slucuronicnoo waa vlo u o liaod na 

roddiah bhao d o p oo1ta f o ll o •nns tho · iithdrnwn l o f 0 . 1:! tl 

lllld 0 .21t H aolutiona o .f atlvo r nita•nt o . Thu ~nzyno ne tt-

Vity dacrcaaad ali &htl y vith in c r onao i n tho pu rtod of 

vithdrcwol. In nll the~ 

vu doQOnatrc t ~d i.D the 

a it na , p- s luc uro nidnao nc tiv ity 

c p i th li n l call of t ho vt lll, 

th lllllli.na pro prio and th rnn o th '-~ 11... Thl!l dlolribu

tion patte rn v oa a~ci lcr t o t ho t l ocal1aod 1n tha contro l 

~lcaala. 

lt. Lac late: d bvdro~cnfta 

Lacta t deh ydro&I.1DniiC ac t 1 Y:I. t y v aa loeal:iacd a t a l l 

t h ah o a f o llo vin 6 t.ho v i UadroYal o f 0.12 U aolution 

f "'ol lot~inr t l•- v l t hdrovol of 0 . 2
1
1 H Cl ailv r nitrat o . • o ~ 

• lutlo n o C a .alvo r n:Lu·eto , cnz.~ octi,..j ty wna atill 

< Jlutr t ees a t all tbu altere alth!JU&h 
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eu,.o activity wo.a weak e r eonpnrcd 111 th thr t in tiHl 

control ftJ\imala. In o.ll th ~.: aitua, onz~c ac tivity 

wa1 localiacrt faintly in thu upith~,; li n l Cl, ll a . 

5. f:hydroxybutyrie dchydrosono.ae 

The 41atributio n of ~hydroxybutyric d~hy~rogcnnau 

activity wna hiatoch0~1cnlly dcmonatrnto ct Collo~in g lltu 

wtthdr n v ol of' 0 .12 U aolution or ailvcr nitra t u . En ~~ynu 

activity vaa indicated by purplish d upoaite in thu o pi-

tbellal colla of tho v1lli end crypta 1n all tho ail•>a . 

~yac ac tivity vaa still dooonstrntu~ f o llov1ns the 

withdrawal o:C 0 . 21t t: aolution o f ailva r nitrn t o , n lthC\Uilh 

th intonaity of 111ctivit.y vna v <lnk c r c o npnr c d vit.h thn t 

loet~U acd in tho control rn ta. 
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JV. The ucntitctivc d~a tr1bution o f on~ ~ ne t iviti c a 
at t oo d1 o r c nt a ltctt olon~ t o cral\1 1 into o t utn1 
trnet Co l l o ving the v1 thd r nvn n f 0 .12 ~: a o lution 
of ailvo r nitrn t o . 

lo Acid pho aphn t nao 

~ftor t we l ve dnya o f ingoat 1 o n of 0 . 1~ t -AgNO) , 

t h lcvo l o f ne t 1 v 1. t y o f ':\c i<~ pho cphn t n ao n t the. 1~ 

+ i'Oint v oa 2 . 92 - 0 . 01 u n i t a/100 ng we t tiaauu v uisht. 

Follovin t t h e ro p1nc c::~cnt o f 0 . 12 . - AgliO ) by unt o r, the 

Cltl:r.)"'C activi t y J.ncrc on d 1111 s htly t o ) . OS ! 0 .17 unlla/ 

100 Dt v e t tiaauc "'Ci&ht , (Tnblc ~S) n !'t c r t wo onyo. 

Bot vcan dny 2 a.nd day /1 1 ther e " OD 0 0 tl i t;n i fi cnn t di ffC • 

r ne in t h 1cvo 1 a o~ onl:.yt:~D r. ctiv1ttoD ( P (p. 5 , Tnblo :!S) . 

Bctvoon dnya If nn d 6~ 6 nnd 8 ; 8 n n d 1 0; n -. aiSJ"lCic:ant 

Clittoronco a in the l o , •ol:- o f on z:ygo nc: tivitioo v cro ob

&eorvvd , (Tobl o ~5) . Th r o v a a hov o v a r a aisnific:ant 

~er oao b tvoan day 1 0 and day 1 2 . ~y day 1:! , t ho 

tuz700 1 v~ 1 hna fallen t o 1. 69 ! O . o6 uni t s/100 ~& 

-.o t Uaauo voi~:,ht, Tabl e 25 . 

At th 5~ point, c !'to r t vclvo dcya oC silver 

~ltrat h -u-~ ac t..1Vi t "' ..,,.. 2 . 18 ! 0.02 1nr;oat.J o r, , t o - ~ " 

FoJloving ~c wi thdra~-

~ ot silver n i Lrft t Croo tbo d r1nkJa CluJd t.hero ••• 

• •ll~J,t tnc r caau i;n azyDC lov lo by day 2 t'ollovinr; 
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+ 
th withdrawal , 2 . 6 1 - 0 . 11 , un1ta/l OO n~; wet tioauo 

wi&ht , (Tobl o 26) . Thor(laftor, tho on~yn.: octivitioa 

4ecroaaod slightly day af t o r dny until doy 12 , followins 

the wlthdrnval vhon tho on~yno act1Vity lovol wna 

+ 2. 07 - 0 . 10 unitn/100 ng wot tiaauo wo isht, (Tnblo 36) . 

In tho coac of tho 95" {loint , th•· r:'lnxinun actiVity 

recorded after twolvo dayo of ailvor nitr t u ingoati o n 

wu 2. 57 ! O. O) unita/100 os wet t1~ftU~ wu i tiht . Aft o r 

tvo doyD of vithdrnwal. of oilvur n1tr t• tho onzyrno 

acthi.ty al1&htly 1ncro oao d t.o ~ - 59 ! O. Oit unita/ 100 "'"' 

wet tieauu wo1&ht, (Teblo ~71 . Ootwo on ~ny 2 and d a y 4 

thoro vaa a alc:ruficnnt rnll 1n tho l ov o l o o r o n :r.yger 

activ1Uoa, (P(.0 . 05, TAble 27) . Aft o r d ay 4 , t ha on~~o 

activitioa deer eaod a11~htly ~A) b y day unt11 dey 1 2 

wh n t.ho on::.yao oc:tiv·u.y h na fA11 o n t o 1. 9 5 ! 0 .10 

unit.a/100 ac v o t t1sauc v c i J;ht, ( Tab l.o :.71 . 

2 • .Uke..lino phoapho ~ - -

t~olvc daya ot ail.vor nJtrn t o At tho 1~ point eit• r • 

1 1 1 Or D l k a1lno phoaph o t oao wna 
n~oati n th ncti"i t y () V et 

8.8) • 0 . 04 un.:lla/100 aG v n t t iaiJU voipt . -
ah r th 

flat , t.tw 

r n i trate troa t ho d r tnkinS 
' "' t.hd r cval o f all ... 

alJ&h t ly t ollen t o 8 , 60 
n~yce oc~ivi t Y haD 
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i O.)l unite/lOO ag wet tisau" weight, T<lbl o 28 . No n i g -

aU'ictmt difforoncoe cxiote.d in tho lovo ls o£ onZ)"'Ill• 

actlvitioe between days 2 nnd lt; 1\ '• end 6; 6 nnt' a, 
8 and 10. Howovor, b u t wcnn dAy 10 Anr! 1~ , tho r o wns 

a dgnific:IU\t fell in the l o v o l c o f c n:tymo a c:tivit.i os . 

tazyoo ac t ivity by c cy 12 wns 6 .17 ! 0 . 21 unite/ l OO m& 

vet tiaauo we i &h t, ( Tobl <) 2 8) • 

l.t the 5~ p o 1.nt, the l e v e l o f a lka line phoa phn t nnu 

after tvo lvo d ayc o f silve r n1trate 1n&o• t1c n was S - 3~ 

• - 0 .1 ) units/lOO n s we t tioou o wo i &ht. Two d"Y* n tto •· 

th r o plcc:ocont of e 1lv"'r ni trn t e by VAt e r t ho e n zyau 

hvol b oc cno , 5 . ~0 ! o . O) unit e /lOO n g wo t tisauo woith t 

(Tablo 29) . Be tween dny a a nnd lt ; t, An c! 6; s i gniflcnn t 

~croAaoa wore o bse rved - P<0 . 05 ; p~. 01, r oepoc t ivoly , 

(Te.blo 29). 'Ibc r o v na n o e i o;ni CicAnt 'iCCo r onco botwocn 

th:J cct:lvity o n day 6 ~md t ha t on day o , (P4> . 8 , Tllblo -9> • 

~vor, bctv n dny 8 antS day 1 0 , t hcrt' "-

~9 ) . Thor oaf t or , t ho level of 
CCIIt fnll, (1'<0.02 , T~tbl -

ea• 
1 • 0 L . ~l ! o . 09 ~ita/lOO aJ v o t _,_, oc:t1vi ty r o l • .. -

tia-· 1 •· d 1 .. (Tablet 29) . 
•M we 6ht uY cy •• 
.__ 

1
. _ _,..oeJr~c t a.o et t.bo 957' by day 

• ...., l o v o l o f ftli:c ~ •- " 

11 r~llovln & t ho in.co• t icn of' e11v r 

O.~ IUlita/100 DJ; V t t..leaue V lCJt • 

nit rete vaa 2 . 14! 

Two day• after tho 
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! O. )l unita/100 a s wet tissu e wc i s ht , TO\blo 28 . No a i g-

aificant d iffc r c ncoe o x1 nt•d in t h o lov o l e o f on :r.yam 

.ctivitiea b e tween d oya 2 n n d ~ ; a ~ ono 6 ; 6 ~n~ 8 t 

8 u d 10. Jlowo v o r, b e tween dl\y 10 n.n <1 1~ , tho r o wne 

a aisnificant f a ll i n t h o l ov o l o o f <.· n 7ymo activitio e . 

IDZJCIO octiv1t y b y ~r.y 1 2 woa 6 .17 ! 0. ~1 u n ite/ l OO ms 
wot tiaau o wo i t;ht, (Tcbl c 28) . 

At t he 5~ po1nt, t h e l e v e l o f a lkal i n e phoaphntneu 

aCtor t v o l vo d ayo of ailvc r n1tro t o 1n&~• tio n wne 5 . 2~ 

• • 0 .1) u n i t a/1 00 n e v o t ti oou o wc i t;ht. Two daya n ft o r 

t h r ploc:oaon t o r 111lva r nit r n l .:t b y v nt.o r t hu cn~yao 

l c:vol boc~:::~o , 5 . 20 ! 0 . 0) unite/l OO n g wo t tiaeu o woicht 

liabl e 29) . Oo t voen doy l' R nnll 't; '• n.n~ 6 ; a i gni f ic:CLn t 

~craoava we~ oLacrvo d - P <0 . 0 51 P~. 01 , r oapoc: t 1vvly, 

(• bl ) ifi ~-t i Cf <. r onco between •• e 29 • Tho r o v au n o D 1 gr\ c~ 

tho activity o n doy G and t hA t on dft)' "' ' 
r<P. 8 , Tnblo 29) . 

K~er, bc tvoun d o y 8 and day 10 , t ho r~ v Aa 0 e1~if1 -

t~t f all , (P<:O. OZ , Teb l l Tho r oafto r, t bo level of 29 • 
L • 0 . 09 un1 t o/l OO o& v e t ta:a.,_, activi t y ! o .l.l t o .. . 2 1 -

\loa" wal&h t by dey 1 2 . (ToblO 29) . 

vco 2 . 14 ! 
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withdr awa l of a1 l vor nitrn t o th l ov o l h na f n llon 

t o 1. 99 ! 0 . 08 u n1.t o/lOO mn wo t t i s auo wci s ht, (Tnhl~ )0) . 

~o a i gnificant ~ifforcncca war~ obo~rvort bo twvon d nya 2 

and 't 1 1t llnd 61 6 and 6; 0 nnd lO a 1 0 nnd 1 2 . Oy 11oy 

12 l cr .. o l of nlknlin<' phoaph ntnoo wfto 1. 79 ! 0 . 10 unilo/ 

100 a & v o t t iaauo wo ir;h t, (Tobl c )0) . 

) . ll-alu c:uron1dDoo , 
Tho l ov ol of p-s lucu r onl clnco nt 1 0~ po~nt nftor 

twolvo dnyo o f s1lvo r nitro t o 1.ncoatio n W~Sa 5 . 26 ! O. O'• 

unit a /100 cs wo t ti o auo wo i cht. . Two dnya a Cto r t ho 

rcplncooant o f 11 \ lvo r n1t r o t.o by wn t.o r t ho l ovo l ~ r /'-

~tluc:uronidu hna 1.ncr ... oa o d slightly t c:> 

unit a/1 00 c & wo t tiaou~ v oiGh t., (Tnblo ) 1 }. Thor onf t c r 

the on&~ l ovo la doc r o n acd s li gh t ly d Ay by doy but t o 

o:~ ai t:nl f"ic ('nt l &v o l o . By day 1: , t. ho l ov ol o f }'-&l u 

curc:U~ao woa ) . 09 ! o . ) :l unit.a/100 ng ~o t t i aauo v oi &)1 t , 

(Tabl )l ) . 

At tho SO)> poi:nt , t.ho 1 v J o C p-r.lucuronl.daao aCto r 

s.nroa t i on v a.. 7 . 9 ) : o. Oit tvol v8 dcyu o f oi~vor n1t r n t o u 

"•r n i t.ra t 

k t 

Aft or two ~oya o f a il-

D~ t • vtt• baa Ca llon t o 
vi tll~rcwDl tho ~ • " 

t ti aauo .. i&h l, rabl • ) 2 . 

~~ 6: 6 en' 8; 8 and 10s t ho r o 
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wero no eignificnnt diffcronco a 1n tho l o v o ln o f u nzyno 

activitioa, (Tnblo )2). Thcr~:> wno howo.: v u r, a aignl.flc nnt 

dclcrecao botvoon day 10 and C:ay 12, (P~ . OOl , Tnbh· )2) . 

11le l ovol of p-slucuronidna"• on t1ny 12 wn o 4 . 71 ! O. OJ, 

unita/100 oc wot tuseuc wo 1ght, (Tn b1<> )2) . 

In th~t ceeo of tho ?5" p o 1.nt tho l"v~ 1 o f p- s 1u. curo ni

daao vfte 4 . 97 ! 0 . 06 un1 ta/100 1:1 ~ wo t ti!I!IU<· w•'l i ght 

after two l vo tlnye o f el.lvo r n1 trnt. inco at.lo n . 1\to dnya 

llftor tho ' Withdrnv ol Of !111Vllr n1tro t o tht. l o;, '\' t. l Of , _ 

'lucuronidaac hnd incro aeo d t o s . SO ! 0 .05 unite/l OO ~ 

"t tiaauo woight , (TAbl e ))} . 

2 llnd ljl 1t and 6; 6 nnd 8; 8 nn d lOi 10 An d 1 2 , t hc r o 

" ro no 8J.l)l'\1!1c a nt di ffc r c nco a in t ho l o v o le o f o n &)'D 

D" d·y 1-._, t ho l c ... •o l of n-~t1vi tlca, ( Tt~blc )) ) • , ~ f 

ClUCur onidC. O Vftl!l Jt • 91 ! 0 . 0 5 u.n i ta/100 OS VO t tiaSUC 

.,.ltbt, Tab1o )) . 

'· l..actat dohydro . 

C1n day 12 :follo v :ln s U 1 in~ a t ion of ailvor nitrat e 

.,.., 'lt. 1'to d ayl!l a f\.cr 

~ctivi ty or 1 ac t c t o 

_ , , ai.lvcr nitrato ~0 • itbdr&YAA 0~ 

~~bydroccna.o roao al1ehtly t o 
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t'le75! ).10 8-8 unata/100 ~s w t tlaauc v e
1

nh t, 

(Ta~le '"). (m l\lly ,. • t:ho l cvo l or lllctato llehydro-

" activity wna ?52.25 ! 4 . 2 ) B-B un1ta/100 as v e t 

Usau • l:!ht, (Tnblo )lt) . n twocn dlly 6 nnd doy 8, 

t r • a a1snirie nt ancronac in t ho l evol or 

.nay.o activity, (P<J>.05, Tnblo )4). Dotwcon doya 8 

101 10 nnd 12, the on%-yae l ovo lo incro naod a to ncl1ly 1 

'-ut not to ~ ny aignlficont l ovol, Tnbl· )4 . Tho l ovo l 

Of loctotc dahydrOGCn oao rc t!vity on C1y 12 f~llovin£ 

the Vithdrnwn l vna ??? . 25 ! 6 . G2 o-o unite/lOO as wot 

tiaauo wo iaht , (Tnbl u )lt) . 

At the 50" po1nt tht. l nv c l o f' l nc t.o t.u rlobydroao;,nnao 

octtvity on d cy 12 Co llovJnr atlvor nitra t e jna~•tton 

vna 1624 ! ) . 92 8-8 uttit.a/100 n& wo t ti oauo woi J·ht . 

by w~tcr the l~vol o f 
Attur tvo dnyo o f r o pl oc on• nt. 

+ 
1 nct.ivity i ncronaod t o 1671 . 25 -
cctnte dohydroson nao 

i h t (Tcbl c )~). 
1 . 71 D- B untta/100 ng wet t1a ouu \fO 8 • 

t incroca~ b~twoon dny 2 
Thoro wna a C\Lrthu r n LgniC'iC ~".Il 

"""~day lt, (P(p . OS, Table )5l · 0 ., two on dny·• l t ruu1 61 

6 and Bt onzya l ovola incro •• aod n t.undil.y bu t t o n o 

Oo twoon day 6 nnd dny 

10 1 the r o WIUS 0 
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or activity, (Pc:l).Ol, Tnblc )5). The naxiaun lcvo l 

or l actate dchydrogcnnsc nf'tc r t" 1 vo dnyo 

dreval woo 17~5-75 ! 5 . 12 u-n unita/100 ns 

Vli&ht. 

of with-

After twelve dnya o~ eilvur nitr .to ingestion th" 

lovo l of lnctnto dohydrogcnnao activity n t tll~ 95~ 
+ 

~int vca 111~.75 - ) . 59 D- D unitn/100 n g we t tt aou o 

vci&ht. Two doyu nftcr the r op1ncccont o C a 1lvo r 

Ditr.atc by water tho cnzyn l ov o l 1nc r onaod t o 11116 . 25 

! ).77 D-B un1ta/lOO as wat tinouo wo 1s ht, (Tnb1o ) 6) . 

!:n:yoo 1ovcla incrcnaod ali s ht1)· b o twoon d n y a :! ctn <.,; '•1 
' IU!cl 6 1 6 nnd 8; 8 and 10; 10 nnd 121 but n l.l t o n o 

ala;nificcnt lcvu l zo , (Tnbl )b) . The l e v e l oC l nc t o l o 

cichydroconnao activity o n day 12 v tu1 1209 . 75! 7 .1~ 

B· B uai ta/100 Ol; v t t:ieauo uci g ht, (Table ) 6) • 

S. ,_. lyd.roxybu1 yri. c d hyd r O(;Cn n a 

1 0 , a - hydro.,...butyr ic At th 1~ p o int the l o v e • 1 - , 

"-b o "to r t vc l vc days of a il vo r - Y~ s cnnac octiv~ty • 

~ ~ . 8) uni t e/l OO a s vo t ll1tr t e Jns aatio n v a. 2)7 . 00 -

ttuu. voi cht. TWo doya o.f La r tb 

llltr t th 1 v 1 o f' cct :f.v.l t y h 

vi thdr~vol of oilvo r 

• tcllon t o 2)).25 -

ve1£bt, (Table )7) . Tbo r o 

.. an'" •licht 
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rhe betwoon dny 4 and d ny 6 1n the l a v o la of jl-hydr o xy-
butyric dohydrogonnso, (Tcb1c )7). En~yno love le in-
creaaod eipufieant1y be two on llny 6 nn l! dny 8 :'11\d nleo 

betweon dcy 8 and dny 10, (P<P . 02, TAbl~ J7). Tlh l ovol 

of p - hydroxybutyrl.e dchydroscnnnc nctivity on dny l :l 

••• 411 . 50 ~ 2. 65 unl.te/100 ~s wet ti,au~ wc l ~ht, 

(Tt\bla )7l . 

At the 50" poi.nt, the leve l of ~-hydroxybutyric 

~ehy~rogcmcao activity f o llow1nc the 1nseat1~n o t a tlvo r 

aitrato for twc lvo dcya we e 21.) ! '• . 55 untte/ 100 ms wo t 

tbauo wei r;ht. . Al'to r tvo dnyll o f withdrnwnl tho l o , •o l 

or ~tivity :a.ncronwod t o 215.75 ! ~ .99 un:a.ta/ 1 00 • a wo t 

tiaauo voight, ( Table ) C). Dotwocn d n y 6 ani! dfty 8 , t ha 

level of om::ync nct:a.,·ity 1nc r caaod a iS'ftiCi co.ntly , (P<~O . O:l , 

T~~le )8) . Th r afte r the octi,·i ~iOII :a.nc r ooaoli oligh t ly 

but to no aipaif'ic:c."lt lo,•ol a . The le, •c l o f' p - h)·dor xy-

257 . 00 • 
butyric o n dAy 1 2 V ftll -

~ohyc1ro&cniUI CI nct. i v i t J' 

10. 1 ') unite/l OO n s wrr t t iaauo uo:iaht, (Tnbl c )8). 
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• 
Attar two dayc nf r~pl~conant Vitlt wnt~r , t horo wna • 

a ahup drop t o 118. 00 ! ) . 16 uni to/lOO og wot t houa 
• 

wi,ht , (Tab l a )9) . The c n:r:yr1u lovola incronactl al i Sht ly 

up t o day 6 . TI•nroftftor , bntwocn tlnyn S\ nnd 10; 10 nnd 

12 , tha lav ole incroaocd Ailjnl.fic •n tly, (Tnblo J?) . 
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Levela of ocid phoaphotaao activity ot 10" point follow
lnf tho withdr:awol of 0 .12 H- AgNO) oxproaaod in Sigmn un ta/100 as wet tiaauo woigh' ! S.o. 

Toblo 25 

CAYS Meen Veluaa • - s . o. P VALUES 

a • ) . 05 - 0 .17 < 0 . 5 

2 . 90 • 0 . 01 <o. 2 .. -
6 2 . 78 • 0 . 07 < 0 . 1 -
8 2 . 55 • 0 . 07 <O. l -

a.)8 • 0 . 0 11 <O. OOl 10 -
12 1 . 69 • - 0 . 06 <O. l 

1.55 • 0 . 01 Control -

~a eh 

r our D poratO CD~i~tiona . 
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Le l a of acid phoaphataa liC'th•lty cu. 50" potnt 

~r;;:o:,:l~l~o:.:v:.:l.::.::n::.~:lll....;.t:.::h:.:o;....;v;;.;:..:it:.::h:.:d;.:r:.;l\:.:.w.:.;.::n:.:l~o:.:!':_~O;.:·...:l:..:2:......:M:.:.• -::.:,:"jj&i~~~O) ~ x
1
) r 1. , , m1 

in Si!,Ma unita/100 as u, t haou,, WtH.ght !: s . o. 

Monn \'a luca + DA.TS - s.o . p V.\LU3S 

::! . 61 • .. -.. 0 . 11 < 0 . 8 
' 

:! . 57 • o. )) < 0 . 2 ' -
2 . 1t6 .. o.os < o.s 6 -
~ . )2 • 0 . 09 <O-S 8 -
2 . 18 + 0 . 07 <o. s 10 -

+ 0 . 10 < . 001 1.2 .. o- -- · t 

1 . ~; • 0 . 01 ((;:~trol -

CO~ Yl! l i.IOO o ( eh reaul~ r c proo nto t ho 

t our • parA t o oa t J,.oll t J o n a . 
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-

Lovel a of acid phoap hntnoo :\c:tivity at 95•. point 

t ollovins tho withdr nw,"\1 of 0 . 13 li- AsNo
3 

\lXprcaaod 

in Sigon unito/100 m& wot tiG•uc woisht ! s .o. 
T."\blo 27 

... DAYS Moon Vnluca - 5 .9. P VALUES 

2 . 59 
... 2 - o. o'• <0.05 

2 . '•) 
... 0 . 05 < 0. 5 4 -

;! • )7 
... 0 . 06 <o. 8 6 -

<! . )'• 
+ o . oG <o. 5 8 -

.. "l ... 0 . 09 < o . a -10 -·-
1. 9S + 0 . 10 <O. l 12 -

Control 1.70 • o.~ -

tho aecn vAluaa of four Eac:b r eau1 t roprcocnta 

eoru1rctC1 ootinotiona. 
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Levels of olknl1nc 

1 int follott1n 
phoaphotoao ac tivity at _ 

AgNO 

weight 
roaaod in Si o unit ~ l OO n wet tiaa\ao 
S . D. 

Tnblu 28 

DAYS Jloon Voluoa + - s .o. P VALUES 

I 

2 B. 6o! 0 . )1 > o. a 

,. G. 52! 0 . 0) > o. a 

6 8 . 5 1 ! o. 011 I <0. 2 

8 1· 69 ! o. '•7 < o. s 

10 7 . 07 ! 0 .. ., 
O MM <0. 05 

12 6 . 17 ! 0 . 2t < o . oo1 

Control 'I I ) • 
._ . I - 0 . 0) 

&IUOD of four DO 
tatb rooult r opr cacnta tho ~an v 

~rqto oatiDAtiona • 
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Tablo 29 

DAYS Hunn Vnluu u ! S . D P VALUES 

+ 5 . :l0 - 0 . 0) 

5. 01. ! o. o6 

6 '•· 70 ! 0 . 06 <o.o 

8 4 . 66 ! 0 . 0 9 <o. 02 

10 ~ • • ) 1 ! o. 0 6 

12 .. . 21 ! 0 . 09 <O. O 1 

Contro l o. 6o :! o. os 

•he DO~ v c l u e lt o£ t'o ur tach roaul t r a pro • cn t e • 

1nl 
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l.eYo la 0£ Alkn lino .c_hoop hnt csc ftChv tty et 95,.. po int 
• t ollowin;; t ho v 1.thd r nw"l of 0 .12 H- Ar.NO) , xpr , •·•od in 

+ SiRe units/lOO os wo t tioouo wo t sh t - 3 . 0 . 

Vnluo s + 
:j . D • I' VALUBS DAYS r.onn -

1. 99 + o. os ) OJ6 
., -• 

" 1. 98 ! 0 . 02 ( 0 . 5 

6 1.9) + O. Olt > o.a -

8 1. 92 • 0 . 0 ) < o. s -
l. D7 + 0 . 0) <o.s 10 -

• 0 . 1 0 < • 0 1 12 1 . 79 -
... 

0 . 0) Contro l 0 . 52 -
1 8 or r our 

t h ll' ~An V A U O !Aeh reoul t r opr t'lDC!n t D 

••P4ra t c eo t in tJon~t . 
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Levol a of p- s lucuronidoao nctivity nt 10~ point follow

i n & t he wi t hdr ov a l of 0 .12 l :- t.gNOJ oxprcaaod in Sismn 
+ uni t a/10 0 a g v ot tiaauc woisht - s . o. 

Tab1o ) 1 

DAYS Honn Vnluoa + s .o. p VALUES -
2 5 - 27 ~ 0 . 02 < 0 . 5 -
,. 5 . 24 + 0 . 01 < 0 . 2 -

6 5 . 07 • 0 . 10 < 0 . 5 -
4 . 69 + O. )t < 0 . 2 0 -
) . 64 • o. 6lt < 0 . 5 10 -

12 • ) . 09 - o. ).2 < 0 .1 

Control 2 . 41t • o. Oft -
vc:luo• of rour 

Ea~h roault roproor.nto t.ho ocum 

••P~eto ootinntiona . 
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lAYel a o£ p=slucuronidaoo activity nt 50% point follow

inK th o vi t h dr o w nl o l 0 • 12 I!- A £N 0 ,--:o;.:x;:;p.:.;r:...o::.::.:ll.::&..;:o..;:d:.....:i.n::::.....:S::.i~gc=o 
+ ) uni t a/100 m& wo t t1aeu~ woicht - s .o. 

T:1blc )2 

Hoon Vnlucs + s . o. P V.t.LU'ES DAYS -

2 6. 6G + 0 . 25 < 0 . 8 -

" 6 . 5:! + 0 . 0) <0. 5 -

6 6. 49 + 0 . 02 <o. 5 -
8 6 . 26 + 0 . 19 < 0. 1 -

5. 85 + 0.08 < 0. 001 10 -

4 . ;1 + 0. 0) <o. OOl 
12 -

.. 8" + 0. 05 Control -... .. 
c on v o lue a o f f o ur 

Each ro•ult ropro oonts tho 0 

acpcr~tc ootiootio no . 
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Levels or p-glucuronidftao OCt1Vity ot 95~ point follow
in& the withdrawal or 0 . 12 M- ASiO) cxpr oaood in Si$ffia 

+ unita/100 Clg wet tia.11uc Hoir,ht - s. D. 

Table JJ 

Voluo• + s.:> . P V/.LUES DAYS ltoon -
5. 86 • 0 . 05 <o. 8 2 -

" s . 8) ! 0 . 05 <o. 8 

5 . 79 + o.olt < 0. 8 6 -
5 - 75 • 0. 05 <o. s 8 -
5 . 22 + 0. 46 < 0. 8 10 -

12 '• . 91 
+ - 0 . 05 < 0. 001 

) . 24 • o. oJ• Control -
tach r oc\llt rcprooonto the aoo.n 

!our aoparato oa tiDGtio no. 
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Levele or lactnto dohyd~occnaao activity at 10~ po~nt 

rolloving tho withc:lrl\wol o£ 0 . 12 H - AgNO) oxproaaod in 
&-D un ita/ 100 ng wet tioouo weight ! s . o. 

Table )4 

DAYS l'loan Vl\luoa • s . o. p VALUES -
2 + 

9'12 . 75 - ) . 10 

lt • 952 . 25 - lt. 2) 

6 965 . 00 ! 4 . 40 

982 . 50 + 4. 4) 8 -
10 988 • 7 . 62 -

999 . 25 
+ 8. 62 12 -

1)00. 25 
+ 1 . 26 Cont~ol -

t the • o a.n tach roault r oproaon 8 

•oparatc octiootiono . 

< 0 . 2 

< 0 . 1 

<0. 05 

< o . 8 

<0- 5 

< 0 . 001 

vo1Uue o f.' !'o ur 
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lA••l• or lactate 11ahydroccnnDc activity c t 50% point 

tollowi.n; tho wi thdrcwcl of 0 . 12 h-AsNO) oxprooaod in 

&-B unita/100 QG wet t1oouo woight ! S . D. 

Tob1o )5 

• P VALU£.5 DAYS Moan Voluo• - s . o. 

2 1671. 25 ! 1.71 < 0 . 05 

1679. 00 ! 2 . 58 < 0 . 1 ,. 

6 1667 . 25 ! 2 . 50 < 0 . 2 

6 169). 75! 2 . 99 < o . o1 

l71't . OO! ).92 < 0 . 2 
10 

1725· 75 ! 5 - 12 
< 0 . 001 

12 

Control 2025 . 25 ! ) . 66 

v o l uo• o f r our 
£och roou1t roprcao nta tho noon 

aoporc to " 'tiaat i o ns . 
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~Ye1• of locteto •ohydro5onBao ActiVity At 95~ point 

Collovin& th~ W"l.thdrnwnl of 0 . 12 h - AgNO) oxproaaod in 
+ 8-D unite/lOO n& Hot tiaaue woi3ht - s . o. 

TAblo )6 

DAYS + •:oon VA1uo u - S . ~ . P VALUES 

2 11'•6. 25 ! ) . 77 < 0 . 5 

.. + 1157 - 50- 7 - 59 < 0 . 2 

6 1171 . 25 ! 4 . 99 < 0 . 2 

8 + 
1183 . 50 - 5 - 57 <o. 5 

1189 . 75 + 8 . )0 < 0 . 2 10 -
• 7 . 14 < 0 . 001 

12 120!) . ?5 -
Co:ntro l 

• 142). 50 - 7 -9• 

• ha gec.n v oluoa o C !our 
lac~ r<Jault r o pro a c nt• ~ 

.. Pe.reto OJiticat.i o n o . 
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Level• or ric doh ·clro~tonnsc nctivit. nt 

102' point followins the 'ri thdrnwnl o f' 0 . 12 : - A ,22)-~~ 

SiJOA unilo/100 o~; uot. ticouc wo it;ht ! S.i> . 

Tob1o J7 

::o n.n Vnluoo + s. o. p vt.t.u:s llt.YS -
a 2)) . 25 ! 2. 75 < 0.2 

,. + 
326. 50 - ) . 11 < 0 . 5 

2)6 . 00 + 7. 12 < o. 0:.! 6 -
)12 . 5':) + ~~ . 17 < o. o!! 8 -

)96 . 25 + 11. 12 < o.s 10 -
411 . 5 0 + 2 . 65 < o. oo1 

12 -
• 2 . 99 Control 568 . 75 -

nn vc l u OD o C four 
~a.eb r Qu} t r a proucn t D t bo ac 

I 
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~Ye le of p-bydroxybutyric dohydrogonneo nctivity at 5~ 

point follov in& t ho Vi thd.ri\VC\1 o f 0 . 12 H-AsNO) ~ xrrnar"~1 

ill S1pa unita/100 o& vot tieeuo vuight !: B. O. 

Tab1o )6 

OATS Moan Valuoe + S . D. P VALUES -

2 215 . 75 + 2 . 99 <.. 0 . 1 -
~ 208. 50 + 1 . 29 < o. ~ -
6 2t8. 75 + 5 • )I' <o.oz -
8 2't4 . 00 

+ - 5. 89 < 0. 5 

251
• · so • 0. 70 >o.a 

10 -
~s; . oo • 10.1) < . o 1 

12 -
- • ~ . ao Control 555- 50 -

DOAn voluce of f o ur 
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LeYdl of , - hydroxybutyrl.e dohydro :;<maeo activity n t 25" 

polllt tollowins the tti thdrowal of 0 . 12 l-1-AsNO} o xpro u ud 

Sipu unite/lOO ag wot tioeuo woisht ! s .o. 

'roblo )9 

DAYS + Moon Vllluoo - s .o. P VALUES 

2 118. 00 + ) . 16 < 0. 2 -

' 111 . 75 + 2 . 75 < 0. 3 -
6 125 . 50 + 6 . 66 > o.a -
8 127. 25 + 5. 06 < o. o1 -

+ 2 . 99 < o. oos 
10 151 . 25 -
12 2 0) . 75 • - 11. 09 < 0 . 001 

• 9. 88 Contro l 5)9 . 2!i -

Each roeult .rcprcDcn t e t h 
I:ICiftD voluoo of" 
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t. Add phoaphntaao 

At the l~ point, th~ lovo l o f ac id pho oph t nao octi

.,ity after tho ingoation of o ilvor nitrn.t .> f o r t>~ulvo 

daya woo 4 .84 ! 0 . 1) unit s . lOO mg wo t ti aauo wo i ght . 

TYo daya nftor the r o plncr l"'unt o f ai.lv,Jr nitro t u with 

water tho leve l o f c nz.yoo n c tivit y wnt• 
+ 1. 71 - 0 . 0) u n ite/ 

lOO at; vet t.1aauo we i.&ht, ( T~bl r '•O) . J.'O.:Jr dny • n ftar 

the withll.raval tbA l e v e l waa lt . 66 ! 0 . 0 4 unite/l OO ma 

vet tiaaue woight. Oc twc ... n dny 4 nn d d.oy 6 , thorr wna 

a llir;nificnnt dro p in tho l e v l a tt f anzy.u nc t iv1 tioa , 

IF(O. OS, Tablo '•O) . Fron day 6 onward• , t h<> r o " "o ali&ht 

On llay 12 

the levol of' acid p hoaphat na nc t i ,•i t )' voa ) . 90 ! 0 . 10 

llrd ta/100 Ill£ v e t ti :DIIUO V isht, (Table '•0) . 

oil ~·or ni tr -:~to insootion, tho 
Ut• r t w lvo daya or 

lno 1 o r ~ acti"'l t )• a t tlo :S'"' point 
cc J a pbo ap .. c t A8V 

Two 

.. lPt, (Table ltl ) . 
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vith vater tho lcvol of' nc1.d pho ophn taoc activity 'llna 

+ 
, , 2) - o . O) W\l.tD/100 MS wet tieeuo W•Jl.ght . Thorc> 

"" o eignifl.e4nt d~eroooc from dAy 6 t o d ny 8 , P<.'0.02 , 

Table ljl . Thoro wae ol eo ft lUgnifie nnt d " cruna o 1'ro n 

dcy 10 t o day 12 . Tho lovo l of nc i d phoephatn e l.' n ft 11 r 

12 daya of withdrnwal of o1lva r nitrnto wae ) , ltt, ! O. O'• 

IIQi U/100 Ill£ WO t t 111UO WO 1 (l:h t 0 ( T n b l Cl IU) , 

At tho 95~ point the leve l o f neid phoeph t ~•• 

activity after t.vc l,.C! d nya o f e th·c r nitrl\ t o 1n"oe tion 

"" 5.8)! O. l) unit e /lOO os .,.o t t1aeu -. " ' 1 5ht . 1\ ft o r 

lVD dnye o C •ilvo r n1.trn t o vithd r tntAl t ho "nr.yno 1\c: t i 

Ylty hae drOpJ'Od t O !j , 70 ! 0 . 0'1 U O :lt .. / 1 00 1:1£ ttCl 

i ( .. ) S i x da)•a n ftor t h<' vi t h -
t .. ue ve1~ht, Table .. 2 • 

.. - c-• 1 o f 4 c: ti'· 1 t y hna dropped t o 

... -- th(l c:nzyao l o ' ' 

S.~ : 0 . 06 unite/ l OO 
voi.,ht , (TAble ltz) . 

Cl£ va t t l.IIIU C u 

!u)'lliC l evel o n dny 1 2 .,ell ) . 1) 

~t Ueeuo voiz:h t, (Table 4~) . 

z. Al kal:t.n pho arhn t aaa 

1~ IIOint f o llo v:ana 

f r twe lve C:ay o • •• 
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velsht . Follow1ng t.ho Wlthdrawnl or o 1 lvor nitrnto 

Croo tho drink1n& fluid tho onzynu lov11 1 droprod t o 

17. 38 ! O. O) unito/100 ou wot tioauu W<~i~;:ht, (Tnblo ltJ) 

artor tvo do;yo . !ly dny 11 tho nct1V1ly woe 17 . 29! o . O't 

~ita/100 m& wet t1oouo wui5ht . Uy d ny 6 th~ nctiv ity 

+ 
VOJ 17 . 21 - 0 . 02 Unlto/100 ne lfO t t i o euo \IO i , ,ht. Tho a·o 

vu o eignificr.nt do crcll\eo frn n dny 6 t o t!oy 6 , (P(o. oa , 

Tabl 4)) . A aignJ.fic:nnt d o cro nao in o n ::yn o uc t ivi t y 

vu Alao obeorvc d frOCI dny 1 0 t o day 12 1 (P<o , COl, fnb l o 

')) . The l e v e l o r r. llta lino rhoapho tneo nc th it y on dny 

12 VIUI 1'1 , 17 ! 0 . 06 Unlte/100 DS W t t i88UC!I VOi.(lh t, 

(Table 't 3) . 

At the 5'"" p o int, th l e v e l o f o l kn l ina phoapha t aao 

&e\ivt ty ftf't o r tvol vc day s o f si l ver n i trat• l n;oa t lon 

v ci&h t. Two 

•cUvity incr n a e d • l :l[;h tl y ·t o 9 . ?6 '! 0 .1.5 unita/1 00 •& 

"U ti nu a v 1 ;ht, (Table '*") • 
tivtty 4ocr oe od eif:Pi!:l.cAn t ly 

Thoroof tcr the onzyac 

!roa doy t O doy, (Tobla 
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dit;htly to 4 . 20 ! 0 . 07 units/lOO ne wot tisauu wo•i " ht, 

(TIIblc 45) • Tho lavol of :llknl\no phoophntnec r c:ttvity 

o!tor four day& of wtthdrnwnl wnn '• · 12 ! 0. 0~ units/ 

100 as wet t111suc wci E;ht. , (Tnblo '•5) . Th., r c wno n " i t; 

nitic:ant :fAll fro~:~ dny 4 t.o dny (> , CP<0 . 0 5 , Tnbh ' •' ). 

Tbcro woe no otgnif'ic:nnt d1Cforonc:c b"two(m d a y (> nnrl 

day a nnd nl5o b( twoo n dny 8 nnd tiny 10. 

(I'(I'I ,QS) . Tll<: l ovcl o f ~lk •l in J ho sph" t " s c nc t h'it)• 

CJ:'l d.\y 12 w~s ~ . 67 ~ 0 . 23 units/l OO eo we t tissue 

~i<Jht, ( T~lC' ·~5 ) • • 

I • • 

•d ac tivi t y aCt or 4t th 1~ point, ,-sluc:uron~ oac 

t. i o n v oa 5. 40 ! 
tV; lva " yo o f ai l,·cr nit.ro t o inco• 

'TYo days aCt o r 

• 

wat.o r t h o cnzyeo 
th. repl oc o n c nt or a il\'c r nitrotc by 

00 ., t tiaouc 
uu.,tty dropped l o 5 .31 ! 0 • 02 unito/l 

8
& 

... 11ht, (Tabl e 4 6) . 

e, a lltl~ 1 0; the r 

.. and Ita Bo'tV en c1cY• .. 

l a.iptU'icAII't 
w a ll r;r"DchJD 

4 And 61 6 and 

t bo J evol of Oy dAY 12, 

,..r.lUturoniC.aav acti¥ity 

.. l Uaeuo ., Jl)lt (Tabl 

L : o. 25 unito/100 ~s 
woo , . '" 
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1 v 1 of ~c.tivity ot )'- rlucuro nidnac nft<•r 

tvclv days or eilvor n1trnt o inc o n tio n ilt tht. 5~ 

roint wca 8.12 ! 0.09 unl.te/100 ll'l& >to t tiaauo w, i s:h t . 

"'-o days aft e r t.ho w1 th.Jr •• wcl o r o1lvo r ni tra .t., 

tb ocUvity drorpot! t o 7.89 ! 0 . 17 unl.ta/100 a (" we t 

thzruu weig ht, (T;tblc '•7) . By d n y '•• tho onzyao oc ti

Tity woo 7 . 62 ! 0.05 llnita/100 og wo t tioau o we i gh t. 

&tvocn doy 6 nn d d o y 8, thor~ woa a a i gnifican t r oll 

tn tbo l ov o l o r onz~o octivitio a . I. ai.gni.ficnn t do

cre nae woo aioi.lorly r e c o rde d b o two on d ny 1 0 on d d ny 

12, (1'(0.02). Tho lovc l o r r-c lucuronidoac a c tiv ity 

~ day 12 war • •• 8) ! 0 . 0 9 uni.ta/100 ms wo t ti aauo 

••i&ht, ( Tabl., '•7). 

the l o v o l o r p- ~lucuron idaac. l.t tho 95" p o l.n t, 

r ai lvo r n i tro t o Activity f o l.lo win c tho J.nsoo tJ.o n o 

Cor twc l vo doyo W08 5 • 88 ! 0 . 07 U OJ. t a /100 CJS WO t t. iaauo 

1 r a1lvo r ni t r &t o t ho 
•~ir:ht . ;.rtor tho "i thtlrawA 0 

tn~:rz:ao ActtvU.y dro pped t o 4. 92 ! 0 . 0 ) unite/lOO ar 

•et t1aauo voi&ht. 1n two dAya . 
Dy rlnya ~ and 6; t h o 

+ ot 1\J\d '• ·'•7 ! o. oB 
~1ll)'tlo activJtJ.ca wn r o 1t. 82 - 0 • 1 

i 1 (Tnblo wc i cht r oapnc t v o y , ~Ullta/100 mg vat turaua 
'•6) . 
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'lbc level o~ nct.1vity by doy 1~ wo n 11.08 ! 0 . 0 6 unite/ 

100 a& v e t tissue we i g ht , (To bl o 4 8 ) . 

~ . Lactate !tchydro~unnau 

Tho l ovc l o~ l n ct c t o ~ohydrogonnao ~c t ivit y n t tO~ 

~int f ollowin& the lnsoe tiu n o f a i l v <r ni t rate f o r 

tvolvo ~oyG v a s 759 . 50 ! 7 . 77 3 - D unit s /lOO cs wu t tisauo 

~icht . ~~tor two ~nya o f ailvo r nitra t o withdr a wa l, 

th onzync activity incro osc d t o 050. 35 ! 1 . 70 8 - 8 uni ta/ 

l OO as vet tissue v c i ght., ( Tnbl o 49 ) . Thor~ wna o aig

nific:Mt incrc oso f'rom d a y 8 t o dny 1 0 , ( P<O. 05 , Toblo 

' 9) . 'lllo l ovol o f' l a ctnto dohyc' r t;l.naso octivi ty on 

day 12 wn a 881 . 50 ! 1 ~54 n - n uni t a/100 r:1& nt. tiasuc 

voi t ht, ( Tnbl o '•9 ) . 

LAct a t e dohydr ogon oao n ctivi t y n t t~o 5oS point fo l l ow-

1 
t r o r t wolvo dnya vas 

nt t ho 1n&oat ion o r a ilvo r n .i tro o 

158) . 75 ! ) . 86 a- n t.uu u / 1 00 mg v o t tioauo woight • 

.. _ ... rJ.lvr: r n itrate Cr OM tho 

.... ya oft e r t ho wi t hdr nwl'1 O• • 

n c t l t ity hoa significant ly 
4rtaauas !'luid, t.ho c n zyco 

/ 1oo os wo t t~5SU< 

t o 1089. 7 5 ! 2 . 22 B- 0 unit" 
t r 18o from day 

~~~t, (Toblo 50) . Tbcr o woa olcn~f1CAn 

Ei t o day 8, ( P<3>. 0 1 } • Dy ·• 
. ~ tho cnzyco nctivlty 

J - I 

"u l OCJG. 7S 

(T~lo SO) . 

! 1 . 7 1 D- 8 u n i t •/1 I DG wo t tiaau o wo i &ht , 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



230 

At tht 95" JlOl.nt I th;; lo'"ol or loctntc <1ohydro r:on , 81: 

ac:.tivity nftor the 1n1)ontion of 01lvor nitrnto for tw~olvo 

Yll WAll 1062 . 25 ! ) . 59 D- B unit.e/100 as uut tioauu weight. 

;.!tor tvo c".eyo of vi th<!rt".Hnl thtJ net 1 vi t y o r l .! Ctl'lt~ dCihy

<!ro&tnc.ao w.::.o 9&7 . 00 ! 1 2 .19 O-n unita/100 o r: \lOt tiaauo 

ve1:;ht , (T~blo 51). The re una o uiJ;nLfi.c'Ult inc r ooao 

hx~ c1ny 6 to dny 8 , (P<I) . Ol , Tobl" 51) . Aftu r two lvo 

••ya or withdrowol tho level of loct"tu rlohyc'ro~onnatO ncti

Yity VIIS 1069. 75 ! 9 . 11(, 3 - D un1to/lOO r:q wo t ti s auo we i ght, 

(TDblc 51). 

5. p-Hydroxybutyr1C dohydro~onnao 

111~ level of p-hyl!roxybu tyric d ohyd roson ns o 

t.t t •c 10" point o f'tcr th inC' n t1o n o f oilvo r 

ror tvcl vc 

ac tivit y 

n1trn t o 

1 r n1trn t o rran 
"ti&;ttt . Pollovu' & tho >ri. thd.rliWAl. o f u & "' 

o ctivtt.y inc r ooa ud t o )01 . 50 
tb ~inkin ~ fl•lid, tho enzyoo 

• 1 ~ot •i~cuo wo 1:,ht, • • 29 un1 ta/10') ns .. ~ v 

( Toblu 52) . nftc r 

incrot~oo d o li&htly dny by doy 
:.nz:.yno octivi tio o t~t;~ Joys . 

. t o by wn t tr . Oy 
:tilvo r nttrn 

Collovinc the roplt~ccDOnt o f 
i c d ohydroscnniiO -c tivi t z, 

Clay 12
1 

the l e vel o~ l-hydro xyb utyr 
I wo t ti llGUO weir;h t' ( Tnbl o 52 ) 

":.O ))S . oo ! 7 . 116 unit o/100 c& 
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At tlbll 5~ point , p - hydroxybu tyric dchyc!ror:cn ra a n 

sct J.vity nf"tc r tho ingoo ti.,n oC o1.lvo r nitrc. t o ror twolv o 

c!AJII woo 220.75 :!: 6. 70 unit~/100 n 5 wu t t.l. sou o wcil)h t . Two 

U.ya aft e r ttw 11J.thdrnwnl o f silve r nitra t e fron t h'- c.lr i nk-

111 flui d , t ho enzyme a ctivity ha~; 1nc: r ooo4 d t o ftl5 . 75 :!: 

2. 50 unito /100 I:IS v e t tioau o woi s ht , ( Tnblo SJ) , Th r o 

v:u c air;nific01nt 1nc r onao fr o n dny 2 t - d'ly 4 , (P<o. os , 

T~blo 5)) . Enzyno nctivitios 1.nc r una u c.l o l i &h tl y f r on c.loy 

t ,.ay but to n o o i gnificon t l evels , ( Tobl o 5:)) . Dy d " y 

12 , tha l e v o l o!' p - hyd r o xybu t y r ic ~'- hyc.lro ::onnao nctivit)· 

unl.to /100 ne we t t 1oau o we i ght , (Tnblo 5)) . 

ttllD 

Th l e v e l o C ;-h y dr o xyb utyric c.lohydroson~>sc 

1t 95" point l· llo .. rinc t h e i n gon tio n of oilvll r 

n c tivlt)' 

nitr otu 

f or t 0 :!: ) . 92 unlLo/10 0 me wo t tiaou e 
lvo dny s wno 2 0) . 0 

0
.., --' t hdr Attol tho on~yr~c a ctivity 

1\fto r two dnyo • .. .. 

... _ •- 2 • r.o unl. t o/1 0 0 n s wo t t ioauo 
~ incr oo11<:d t o '•27 . 75 , 

lnl l t , (Tabl Sit) . 

le:rc-uc~ ali~h tl y 

tl o Onx~o nc tivitioo 
'J'h c:: r o n ft o r • 1 ,-

n o s i gnific nnt l ov, l e . 
day by dey bu t t o 

-~ vvbutyri c dchy~rotcnoao 
J)' Gay 1 2 , t ho lClV 1 o f p - h;, - T O-, 

• /l OO a& we t "ti aauc wo i &fl t, 
•cu.,lty ..,08 1o 61. .50 _ )• u u ni tll 

lt bl Sit l • 
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Le-nla f ~cit' "Jh nct.ivi ty at 10" ?Oint 
rl)llowin~ th,. with 'rn•rl'll Of 0 . 24 : - f•[;."l(\) xpr IDCcl. 

~Si o~ un1~o/lOO ~c wot. tiaouo ~eight ! s . J . 

I 

I 

Tnblo 40 

DJ.•ts l:onn 

2 '• . 71 

4 '• · 66 

6 . • 50 

c '• · )7 

10 . • 1 
-

12 ) . 90 

Control 1.55 

ach rooult roprooonta 

lllpc.r:lto u ticntiono . 

'lnluoo + 
~ . n . P V/,LUF.S -

+ 0 . 0 ) < o.s -
~ o. o'• (0. 05 -
• 0 . 04 <o.s -
.. o. :;:.o < 0 .. 2 -
+ o. o6 < o. 1 -
+ O. l.O < 0 . 001 -
+ 0 . 01 -

•ftlUOD 0 !' !'our tbo coi\J\ " .. 
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wnh of acid phonphctcac ne tt vi ty at 50' point follow-

.!ill::£~t:.:;h::,_..;;ri.::..:t..;;h.-d_r_a_w_n_l;__o_~ __ o--o _2-:;lt:--~ 1_-....;A.;,.:sN:::__:.O ) ox prc 1> :h· d in S 1. mn u n i t , 1 I 
i ' + S D 100 o& wot tioonc w S•ll - o o 

Toblc '•l 

Ho an Vn1uoo + S . J . P VALUES DAYS -
't o ) 1 

+ 
OoO) < Oo2 2 -

lt ,, 0 2) ... o. o) < 0 . 5 -
4 . 17 + 0 . 05 < Oo02 6 -
) . 95 + Oo Oft < 0 . 1 0 -

10 ) . 78 
... - 0 . 07 < 0 . 01 

... o oolt < 0. 001 12 ) . "'• -
1 . 1•7 + 0 . 01 Control -

r voluoa of' f'ou l t t he coon 4Cb result rcprooon o 
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t«Tela of nci<! phosphotooc .~ctivi ty nt 95" point follow-

wol of" 0 . :>1
• . - .. g!-10) cxprcaocd in Stsno unito/ 

100 ng; wet tt:Jauo weight S . L> . 

~blo 42 

Hoon Values + s.o. P VALUES Dt.TS -

5 - 70 + 0 . 04 <0. 2 2 -
5 . 6:: + o. oz <o. a it -

6 
+ 

5 . 60 - 0 . 06 <0-5 

a + 
5- 50 - 0. 04 <O. OOl 

10 
+ 

'• · 82 - 0 . 08 < 0 . 001 

12 
+ 

) . 7)- o. oo < 0 . 001 

Control 
+ 

l . 70- 0 . 02 

voluco of four 
Each rooult r oproaonto t~o ooAn 

ltparoto ootiootionet . 
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Lnoh or nllcalin phoophntnsc nctivity nt 10" point 

rollovinc t he withdrm~nl of 0 . 24 11-t,gNO) cxproaaod in 

S'pll units/lOO os wot tissue woin ht ! S . D. 

Tablo '•) 

Hcnn Va1uoa + s .o. P VALUES DAYS -

2 17. )6 + o. o) < 0 . 2 -
it 1.7 . 29 + o. olt < 0 . 2 -
6 17. 21 + 0 . 02 < 0 . 0 2 -
8 16 . 75 + 0 . 1) < O. l -

16. 25 + 0 . 18 < 0 . 001 
10 -

14 . 17 + 
12 - o. o6 < 0 . 001 

Control 2 · '•) 
• o. o) -

an v a lues o f Cour 
tach raault r o pro ocnta t.ho CIO 

••Paratc eJJtioatio na. 
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~v•h of n1knlinc phosphctneo nctivity a 50' point 

Jollo'lfin._ tbo withdrawal of 0 . 24 1!-t.gllO:l . xprc.,Do d in 

Si 11 units lOO r.ur wet tJnauu woight ! ::; . !) . 

Table 4'• 

11\H\J\ \'o1uoo + s . o. P Vt.LUES DAYS -
9 . 9C 

+ 0 . 15 < 0 . 1 2 -
4 9 . 60 

+ 0 . 09 < 0 . 001 -
0 . 66 + 0 . 11 < 0 . 02 6 -
8 . 22 + 0.06 < o. o1 8 - -
7. 66 + 0 . 1) ( 0 . 001 

10 -
+ 0 . 11 < 0 . 001 

12 6 . 57 -
Control o.Go o.os 

vnluos of four 
Each r aul t rcproncnte tho nonn 

~P4rato ollti.or.tione . 
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Levob or a l kaline phoophct ca. nctivi t y at 95' point · 

r llovinu the W1 thdrnwnl of o •. :lt~!-J.gNO oxpross\ld .l.n 
+ 3 _....:.._...;.,;;..;:_;;...;;._= 

!1£!1A Wli to/100 ng wot tinsu' "" irtht - S . l> . 

Table 45 

DAYS llonn Vnluos + s .o. - P VALUES 

'• . 20 
+ 0 . 07 < o. s 2 -

4 4 . 12 ! 0 . 02 <o.os 

6 + 
) . 79 - 0 . 12 < 0 . 1 

8 ) . 52 + 0 . 07 < o. :> -
• 0 . 07 < o.os 10 ) . )7 -

- • 0 . 2) 
< o. •101 

12 2 . 67 -
• o. oJ Contro l 0 . 52 -

Each roault roproaonto 
our 

t h e moAn v o luo • o C C 
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~Yolo ot P-slucuronidcoo ac t ivity at 10 . point 
I 

rollowinlj tho vi thdrn\fc1 oC 0 . 2'• fol-A{tNO uxproaoud 
J+ ~ Sirna unita/100 ne wot tioauo woight - s . o. 

Toblo lt6 

DAYS Moan Vo1uo o + s . o. - P Vl..Lm!S 

2 5 . )1 ... 0 . 02 < 0 . 05 -
.. 5 . :!1 + 0 . 0) < 0 . 02 -
6 lt . 85 + 0 . 10 < 0 . 001 -

0 ) . 9) 
... 0 . 06 <0. 02 -

) . 69 ... 0 . 0) < 0 . 5 10 -
). J'• + 0 . 25 < 0 . 02 

12 -

2 . 44 + o. ot. Control -

conn v a luoo o f t our 
tcch roaul t r prc acn t D tbo 

lltparoto catl.nft t.l o n a • 
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~Yela of p·Elucuroni~aao activ~ty nt 50~ point 

following tho vi thdrnwnl of o. 211 I -AgNO oXprcoaod 
) ... -.:..... __ _ 

lp Sie:n t.nito/100 mg wet tiseuo ~·oisht • s . o. 

Tnblo 47 

Hoon Values + s . o. P V;.LUES DAYS -

7 . 89 + 0 . 17 < 0. 2 2 -
it 7 . 62 + o. os < 0. 1 -
6 7.)8 

.. 0 . 09 < 0. 001 -
6 . 27 + 

8 - o. o6 <o. 2 

6 . 15 + n . olt <0. 02 
10 - -.. 0 . 09 <o. OOl 
12 5 . 8) -
Control 2 . 82 

+ 0 . 05 -
ucon ,•l!luo• o! r our 

la~b rcault ropro:~ontlll the 

••para to oDtinr.t.ione • 
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L.vels of - r, l ucuronidnac nctivity nt 95" point 

rollowinc the wi thtl r nwl\l of 0 . 211 !'-Ag:·o
3 

uxprec!"lod 

+ i n Simn units/l OO ne wot 't1oeuo "' i&ht - s . o. 

+ 
S . 'l . P V ... LU<:S DAYS llocm Vnluoa -

lt . 92 + o. oJ 2 -
4 ' • • 82 + O. 0 11 -
6 4. . 47 + o. oa -
0 '·· . 22 

+ o. OJ -
11.1 ,, + o. o4 10 -
4. . 08 + o. o6 12 -
) . 2lt + 0 . 0 1t Control -

1 
t. the DC"" ~ocb roeu 1 t roproeon 8 

leper~to oaticotionJI . 

< 0 . 1 

< 0 . 01 

< 0.05 

< 0 . 2 

< o.s 

< 0 . 001 

v c luc e o f f our 
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t h WJ thr\rnwnl of 0. 21t M-1.1";%10 ) oxproceod 
unit•/10u ng u t tl•nuv wol c ht ! :;.n. 

DAYS Hoan Vnluoo + - s .o. I" V r.l. U:: S 

2 8::;0 . 25 + 1.70 < 0. 5 -
,. 81t9 . 75 + 7 . lit < o. a -
6 O!t2 . 50 + 7- 1? < 0 . 5 -
8 82). 50 + 16. 62 < 0. 05 -

lO + 
07'• · 50 - 12.15 < o. o 

+ 17. 51• 
< o. oo1 

12 801. . ,50 -
+ ]. . 26 Control 1)00. 25 -

I tp t ho monn ach rocult roprooo n 
vnluoo o f f o ul ' 

••paretc octioctio no. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



• - • • P VAU,- ... 

. .... " ! 2 . < o. s 

1 . so ! :; . 51 < 0 . 1 

1 7 • so : " • 2 8 < 0 . 01 

1 
.. 

1 . 00 - 2 .1 6 < o . 8 

< 0 . 5 

l 6 . 75 ! 1. 71 
< 0 . 001 

r 

••• 
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hydro naao activity et 95" point 

-
Tnhlo 51 

+ P VALUES 
DAYS ,t.{onn Vnluoa - S . D. 

?87 . 00 + 12.19 > o. a 
2 -
4 98) . 00 + 9 . 6) > o. a -

' ')Sit . 75 + ? . 27 <o. ol -
0 1022.50 + G • '• !i 

< o. 8 -
10)6 • .50 

+ 2 1.9? < 0. 5 
10 -

1069 . 75 
+ 9·'•6 

< o. C\01 
12 -

1'•2). 50 
+ 7. 91• 

Control -
vnluo• or (our 

tach r(Gult rcproeonts tho ~onn 

1c pnrntc a o t it1n t 1 ono • 
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nct.ivit.y nt. 

ui tht1ra\tnl of' 0 . 2't H - AgllO) 

-.r••••~ in ~ir.na unitu/100 o& wot tiauuo woizht ! s .o. 

Tnbl 52 

DATI t.enn Vnluon + s . o. P VALU:::S -
2 )01 . 50 ! 1 . 2? < o. s 

,. )02 . 75 
+ ) , ltO < I J. l -

6 .)10. 75 
+ 1 . 71. < 0 . 5 -

8 )16 . 25 
+ ).5? < 0 . 2 -

)25 . 50 • ) . 70 < 0.2 
10 -

JJO. OO 
.. 7 • 1t0 

< 0 . 001 
12 -

sG8 . 75 
+ 299 Control -

1 ., 0 ( four 
Eacb ronul t I'OJ>ronon t• thO ncnn vn u o 

,.pornto on t 1mn t i on• • 
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1\t 

lOW1D 

!f!p••nd ill ipa unl.ta~OO a· ~ t thnu. vcicht ! a .o. 

't'nblo 53 

ean 'lialu, • 
+ s . ~ . 1'\,LUSS M.T5 -

• 
I ~ 1s. -s - : . so < o. os 

• ::lt . :: 5 • .. .. .. < 0 .1 - ..... . ....... 

' "'~ .so 
• 2 . 65 < 0 . :! -

tt~to . so 
• ,. . ::o < u. 8 -

J - lt . :r6 < o. s 
l r.s . oo -

0 

• 2 . 75 
< o . oo1 

.u 51.75 -

I: 

• 41 . 60 I - S55- 5 -...-.....-
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DISCUSSIO~l 

!be opi the liuo io bo1ng con t.inuouel y r o pl,cod by 

repJIOration in the crypts , •nth nigrntinn up th,. villi 

• lose t'rou the extrusion zonos ot t.hu vil.loue tips 1 

The whol.o longth o£ the intoetinal. 

tr~Set ahova thio bnoic chnr:~ ctorintic. 

'nle Ditotic indox ot tho 1<»' p<>int in the control 

rat ., • 1 . 80 ! o. )2 . At tho 5~ p oint in th~ con trol 

rat, tho c1tot1c indox woe 2 . 15 ! 0 . 28 . At the 95" 

~int, the citotic index wne 2 . 52! 0 . ~2 in thL c)ntrol. 

botwoon tho Lovole of nit.otic ind1coll nt thu Lhrco 

litoa uncJor invoet.isotion , (p (p. S) . The roeul.to ho wcvor 

in~icato thot tho oi tot1C rotu ie opproxinntol y lhL acmo 

at thu tl•roo 11 i toD . 

rour day a aCtor tho W'i thtlrnwol of 0 . 12 r: "ol.u t.ion of 

th 10~ point , 5~ 
•Uv r ni trnto tho ni t o t ic 1nd1co• 4 t " 

• 0 )9 ~.26 ! 0 . )2 , ~ . 26 ! 
PG1nt ftnd 95" point woro ) . 99 - • 1 

0. 01 roapoctivoly . i 8 it iS cl<~W" t firstly 
rrOn thoOO f' guro 

t
.__ npnro.-l.nn t ol y t.ho a ono 

ot nll tho 
...,t the nitotic r o t o i.o , . -~ 

th
nt tho nunbor o f nitotic 

P,lnt. , (P<J> . 8) . socondly, 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



248 

tipr • in oxpor:lcont. l. nn1.nc le wore npprox~oatc ly 

t'll'ic th nuMbor • o n tn c ontro l A~•~Al.- . o h ·-••u•" u n t o nvo r ogc 1 

th rcforo, thoro wo r e two nito tic cycle s t e kin g p l ne c fou r 

clay• a Ctor the vithdrowol o t· 0.12 H e o l.ution o f silvo r 

oitrato 

TWolvc dnyo o~tor tho wi thdrnw~l o f 0 . 12 M o o l u t ion 

ot dlvor nl.tr 'l t o , tho nl.to tic inc:H coe n t thn 10", 5~ 

en" 95,. pointo wo ro 7 . )0! 0 . 713., 7 . 80! 0 . 6 9, 8 . ) 2 ! 0 . 52 

rupectivo.;ly. Ago:s.n, th eo fi ~~roa s h o w 

(J.) the t tho c i toti.c r t. 1 • n ppro xinn t c ly t h o sooo 

nt oll tho po1nt<~~ 1 (P<0 . 8). 

(11) thll t t h u nu,.,b .. r o f ai t o t.a.c fl. t Urt e i n tha oxpo ri

ctc.; nt n l !lnl.r:l'-'1 1' \fu r o n ppro xinn t o ly f ou r tirnou l h" 

nunbor oocn in c o ntro l n niM'l l D· 

On tho c v c: roae tho r c !'o r o , Co ur n it.o t.l. c c y c l o e h 'ld t nlcon 

••1 t lto wi thd r nwo l of 0 .12 H eo l u-
.. e o ht!l l vo day c - !'to r 

tl n o f t1.1lvo r ni tro t o . 

r o(;ono r n t.lo n o£ t ho cucoso - t th o thr f 
1 t ee f ollo.,1ns 

•L ~~ oolut1 on o f 111.1 v o r n i t rttto . 
~ Vilhd rown l 0!' 0 .1?. • 

Jour d n y e a.Ctc.r 

•Uv~:; r nitra t e tho 

P<l1nt nnd 95" p o int 

fi. 29 r o apoc t i v c. l y . 

Of 0 . 24 ~ sol u t ion o r 
tbo onthd r o wg l 

u l t o tic .a.nd i COD n t th<. 1 0" po i nt , 5~ 

v e r a 
+ L ,, _ 2~! O. JJ , 4-55! 

J. 49 - o ... 2 , " 

Fro~ tho WO f igur oe , 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



249 

(il th nitot.ic rete. iD a pproxinntaly the s~~ 

ot nll t.h r into, CP<0-5> · 

hi) th nu.~ r of: ""l1tot1c f'1gurc.a n r o f~wc r than 

th nunb r obn-.rvor• f"our dnyo o ft. o r t.ho with

dl "nl of O. l~ t. oolution of silve r nitrn t.c . 

1111) thur~ io rnpi~ roc~ncrn~ion or the uuc~a~ 

0\t. tho three oitoo rollowing tho withdr wnl 

of' 0 . 21t I oolut;ion or 2111vur nitrntc.. . 

(tv) th~ rnto of' ruuonorotlo n ot nll t.ho ait~• follow

inr, the. w:Lthdrnwnl or 0 . 2'• H solution of' e1lvor 

nitrl'\t.< io lCJJHl t.hnn th u r a t e. of r ot;on o r nt1on 

nt nll tho oitOG {'o llowinC th• wit.hclrawnl of • 

0 . 12 H aolutivo of •ilvor nitrato . 

1\to l VIJ dnyo nf"tcr tho •ti t hdrnwn 1 of' o.? '• 1-: aolu t ion 

Of DilVotl" nill"tlt:O 
1 

tho nitoti.C in<JiC<lD '\t tho 10" point, 

~~point one! 95" point , "oro 6 . ))! o.45, 7.25! 0 . 7), 

7•77 ! 1.2) roopcctlvol.y. 

(1) thnt thu uitotic r nto io npproxln t~l.y t ho ~nno , 
IP~.5., P<0. 8l o t nll the pointr. 

( 
f 

r o aro rcw(lr th~n 
ii) tl1oL Lll nuobe r of nttotic 1&U 

0 

d 
•f• or tho withdrawn~ 

th nuubor oboorvod tuolvo ay• ~ ~ 
of 0.1~ M solution or sJ}vcr nitrnto . 

(US) thct t h re 1D rnpl~ roconuration of' thD "Ucooo 

ot tho throo eit.oo Collo'llins tho withdr'\W'\l of' 

0.24 tl aolut.:.tOn of oilvor n• trnto. 
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(iY) thnt t h r a t 6 f" r &• n o r l tl o n o1 th" 

nucoan ~t nll th~ site& f o 11owin& the wtth

dre.wn1 of O.Q1t H no1ution of ailv~-r n1.tratc 

ia lo•• t.hn.n tho ra t~ of r<Jgon•_rot.ion at t 

n11 th oiton f o 11o,rin& th~ withrlrnwnl o f 0 .12 H 

aolulion of oilvor nitrn tc. 

Dy ~ny 12 f o llowing the withdrnwnl of 0 . 1 2 H oolu

tion of s 11 vor ni tr n t o , the 10" po1.n t ond 95" p oint hnvo 

r ot:stnod thoir noronl l ovc. l• of' nc i<~ phoaphot'lliCJ ac tivity 

IP(O.l, Tnbl oo 25 nnd 27) . Tho 

ni oao vna n1oo r ocovororl o t th o 

norr~nl } ..,vel of p - s luc uro -

10~ p o int, (P<O. l, Tnblc 

)1). Tho r ecovery of the. n o roo1 lova1n a t thuav aitua ia 

of tuncti u n n l eicnificonco. 

of h tcrophnsy a n " i.ncr,... .. eotl nu t o phogy oh .,rnc tor iavd by 
The non-

tncronaod lynoooo~l activition of th~av u nzyooo . 

r ecovery of o 1kn lino phoephntnao, l oc t n t o dthydr ogonnao 

&n' p-hydroxybu.t.yric dohyiJ r o:;onna•• n ft .. r two} V<. dnya Of 

c~aaotion of o .
1 2 

H aolutton o f a1lvo r nitrntc ingoation 

~y auggoet l o n scr rocov~ry pnrioda for thoao rn~ynos . 
ltl r-.ct tho t ru.>no of: tho onzynoo r,.cnvorod by dny 

12 

1\itur tho vithd ro.wt\l. of' 0 • 2 11 t-: ,.olution o f" ailvcr· nitrnto 

al•o indic:nto c r oo t or func t .tonol in hi bit ion nnd l onaur 

r rioda for onzyno r<JcovorY• 
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SllHMARY 

s. 1b r "or chan 6 • in norphol o~;J.cel and bioch ocoi

c 1 pattoraa ~ollowing tho r c plncoocnt o f ai l vor 

nitrate by wate r . 

2. 'Ibo quantit tl.Vu hiot o l ogic n l r ooulta l.ndicot o 

ro&cnornti o n o f' the. nucoan t•t nll th< ai t .. a 

f o llowlnc tho r o plo c onon t o f 0 .12 r-: nnd 0 . Z'• t: 
aolut1ona of a 1lvo r nitr n t o . 

) . 'Ib~ ro ~;ono rn ti on of t ho r.ucoon a t ft ll the s t t.ca 

i s chorn cto riood by 1ncroooo in the nuo b o r of ni t o 

tlc f1 gurc n o b no rvc<l f ol l o ldn& t he " :a.t h d r , .. c l .:>f 

t O XiC cloa o a of" t: ilvc r nitrn t o , (F'i '•• 7 AJUl 8) . 

'· Hletoloc i enl dco ncc t o tho o u coan et th~ three 

ait oo f o l1oNin g tho 1ncoa t l n of to~ i c doaoa of 

allvo r nitrr t o i n n o t " pe> r· ,nn • n t 1 aion . 

5. rlo rno.l l c v u 1 o o£ a cid phO · ph ., t ~ll" nc tivi t y w .. r o 

r o cuv c rod on ly a t th~ 10' nn d 95~ po ints by dny 

12 f o ll owin& t ho \l l. t hdr .. n l 11 f 0 . 1 2 H solut i on of 

a1lvc r nl. trft t o . 

6 I
' d"ao nc t .a.vi t Y woa 

• •OfTiftl 1 c v o l o£ ~- r;1ucu rOn 1 -
rcco vc r o •' onl.y :1t the 10" po in t by dny 12 fc ll.ow-

lng the WJ.th drn wn 1 or 0 . 12 H no l ution °~ 811
vor 

nitrAte . 

7. J;ono o C the o nzynoo r ocovo r cd i t a 

O( activity by dny 1 2 Col l owin C t he 

0.2~ ~ s o lu tion oC oj1vor ll itrnt c . 

0 ornl'l 1c.vol. 

w1.thdr nwnl of 
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Facing Page 254 

Fis . 3: Crypt dept h at three site~ along the sm~l 
intest inal tract !ollowin9 the withdaawal 
of 0 , 12 J.l solution of silver nitrate . 
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Q:ypt depth at three aitew along the slllall 
~teatlnal tnc't following the wi*hdrawal 
ot 0.24 H solution of silver nitrat e . 
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Fig. 5: the vol uiDQ of ~amina propria :1t three sites 

Along t h e small intestinal tract following 

the withdrawal of 0 . 12 M solution of silver 

nitr a t e , 
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Fi9. 6: The volune of lanina propri.1 at three sites 

i\long the !;CJI\1 1 intostinal tract follo1vin•J 

tht' witthdrawal of 0 . 24 H solution o( silvor 

nitr "'tc , 
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Fig , 7: 

Fig, 8 : 

Facing Page 258 

Sect ion of control rat scall int estinal 
mucosa showing 

at 1'"' point . 
crypt' \'lith mitotic figures 

H & E Stain, X 752 

Section o£ r~t s~l intestinal mucosa 
twolv~ days after the withdr awal of 0 .12 "1 

solution of silver nitrate showing crypts 
with vavcr al. ci t ot ic tiour•• at l<Y.;i po.1J\t • 

H & E St ain , X 752 
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CHAPTER FOUR 

SILVER t1PT.:..K.E AT TH.i:: V.\.RIOUS SITES ~LONG 'Ill£ RAT 

Sl~ALL n~TESTIN..L TRACT FOLLOW'ING TilE INGESTION OF 

0 . 12 H AND 0 . 24 H SOLUTICSS OF SILVER NITRATE. 
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INTRODUCTION 

J:Gycnc:on c.n C: Bo rr,c r o t. (187)) adminiat o r .. d ailvor 

ehlorid o to rnbbit.o f o r n p o rio d o r twunty ro~r houra 

And the n nnnlyood Yario u a orgnno o f th e:. animlll.a f o r 

ailvor . Silv~ r Wil D in tha kidnoya, l iv~ r and blood. 

Thoy ' h en c o nclude d tha t abso rpti on o f aignificont 

AOOW'\ t,. of ,. i 1 v<~ r ~:~ny o ccur durinl.' ahort poriodo . Tho 

aoquont1n l d o p ooitio n o f eilvor in g l o Murula r boao-

acnt ocabrn n o woo o t udi o d e l ec tro n o i c: r oac:opic:nlly in 

a ooric a o f r n t o b y · rnlk.:~ r ( 11)72) . Gr uoaoy '\nd ~loCfnt 

(1972) obac:rvo d th n t the a dl'\ini a trn tion of •ilvor nit-

r n t o t o a dult r nto g~vo rioo t o dopoa1to of ailv~r 

in tho bAoomont aoobr nnoa n f t hu a l nno ruli And of tho 

o:tdullary v coeo l p . E l oc: t.ron eic r ooc:opy ahovod thn t tha 

di otrlbutio n o ! ailvo r a t d i ffe r ent naoa vAa aioil AT 

i n tho icmn turo and adult Ani•o l o . 

In on on r llc r a t udy, Osunnoiko And Cl ~k' (197)1 

u aod t he o xpcric n t nl arSYT~c tochniquo of Volkor (1?71) 

t f baw~mont n cobrenc a in 
t o invo atignt c t.h o r o placc:aoo 0 

Thi a a t udy ahovod thnt 
t h 

f oll ovin & t b o 1n~oa t 1on of ailvo r nitrate ; ailvor dopoaita 
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wor e r ound t o be l o c n liao d i n th•• oritho l inl b'tlloncnt 

DQnbranoa and the c apilla ry bneo~ont ~•nbrnno o o r tho 

r~t amc ll into atino . 

Tho purpoao o r t h, p r oaont 1nvgo l1 sn tion i o to 

do t croine the ll..'"IOunt ot a ilvor d opneit .·d i n t ho opi

tholia l and e npillary bcse~Qnt nQnbranoa n t t ho vnri ou a 

eitQa ! o llow1nc tht. inguot ion o f 0 . 12 ~. and 0. 24 ~I aolu

tiona o r ai lvo r n i tr t u r~spoc tivc ly. 
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MATERIALS AND METHODS 

Vnrloua mothoda hovo bo n uaod in the dutorminntio n 

Ot silver . ~1Dcintyro; l.cClntchy l Irudolph '1nd Kra11ahnar 

(1')7)) uainc lht! Y.-rny fluoroaconco •P' ctroacopy obaorvod 

dopoaita of ailvor in a poriapic~l aeaa aa•ocint•d with 

a cnnino tooth. Aloxiev; ~ontchov nnd Todorov (197)) 

uaod n chemical nuthnd for the duto rninotion o~ ailvor 

in huaan anlivn. The ~othod wna bnaQd on th~ cnt~lytic 

affoct of a~lvcr on tho oxidot~on of aulpbnnilic acid 

by potnaaiun p o roxydiaulphoto to torn n coloured reaction 

product. Noknahima; Snsnki and Shibnto (1975) uaod hish-

froqu oncy plna~a-torch cniaa i o n ~poctronotry to daturnino 

ailvcr in anoll acnplca of bioloticnl notorinla. Tho 

aacploa vcro disoato d w1th p c rchloric nd nitric ecida . 

~ccordinr to thoa o autbora, tho dot ction 11nit ia 0.5 

ng por 0.2 q~ of accplo aolution. Roon Y (1975) uaod 

tbt otomic-obaorptiona apoctrophotonotry to dotenain~ 

atlv~r in oniaol tioeuoa . Accordinr. to th1& outhcr , th' 

per al . In thw 

present atudy, tho aotbod o C d• t rn1n~t1on woa thot 

of Votol (1')61) . 0 . 5 & of portions of l~l 5~ and 

in
veati•otod tor •llvQr ACto r vnrioua 95" pointa .,oro o 
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Thn tioau~" w••ro 
p riod of B1lvor ni~rotc ingoation, 

ncidifiod with it 1 n r c ocic1 nnd ho,, ~c:-d to obou t ?Oo C. 

0.2 N puro Hcl wao 1 1 a ov y nddod vith conati'Ult etirrin~o 

until all tho ailvor waa procipitnt~d. Tho aolution 

vas thun plncod in a boilins w.tor-bath Cor on~ hour 

And loft ~tondin~ in the dnrk for o twonty four houra. 

Tho procipitAto woe thQn CilturQd nnd wnahod aovornl 

ticoa vith votor containing a littlu nitric acid! thon 

r udiaaolvod by a~onia nnc1 th~ e olution trootod vith 

H
2
s . The roaultinc procipitnto of ailvor aulphid~ 

voa ftlt~rcd ott end vaahod with wntor . It vaa th en 

rodiaeolv<~d in concontratud nitrt.c acid o.nd th~; aolu-

tion ovaporl\tod to clrynooo on n boilin& vntor bnth, 'nlo 

rooiduo vaa next dioeolvcd in water and t~on ocidifiud 

with nitric acid. It woa lntor brought to A boil nnd 

thon nllovod to cool down sraduolly. .lydrochl-,ric acid 

vat~ thun oddod drop by drop .. 1th 11t1rrins; until all thu 

atlv r voa completely procipitn~od . Aftor tandtns 

in th dark tor t .. onty four boura , the procipitnto woe 

filtorod throu£h 11 porcelain C1ltor1n& cruciblal vaahod 

with water cootnininc o littlo nitric acid; and finally 

waohod tvlco vjtll alcohol . Tho vQflhod procip1tato waD 

OOoc til a conatant v oith t vae obtaine d . th~n clriod et 1 un 
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RZSULTS 

I. SILVER UT'TAI:E PCLLO' ING nte INGZS'T'ICN er 0 .1 2 H 
SOLUTION 6r-· Sll.vt:it Nl.TlU..Tt; . 

At tho 10" point tho •'r.IOUn t or o1lv'r oxtr~ctod 

aCtor tvo dnya ot: n ilvo r n1tr" t " 1ngo,. t1on wn 3 . 66 

l . Oit mg/0 . 5 ' we t tiaoua lot 1 ht. (Tnbh 1 ) . J"two;on 

+ -

doya 2 And lq " and 6 t 6 nnd s, 8 nnd 10; th onount 

or silver ~xtroctod incronaod s li&htly dnily , but not t o 

nny si«nificnnt lcvol , (Toblo 1 ) . Hovov'"r, b · twl)an day 

10 ADd day 12, thor o was n i 1';01ficGnt incroaeo in thu 

ccount o! s ilver oxt r oc t od, (r(p. OO~ , Tablo 1 ) . By d~y 

12
1 

tha onount o r silver oxtrnct d voo 0,75! 0 . 58 ns/ 

0.5 g v o t tiaauo v oi&ht . 

At the 5~ polnt, rol1ovtnc tho 1ngoation or oilvor 

n itra t e (or tuo dnyo , th~ ncount or a1lvor uxtroctud 

woe 2 . 00 ! 0 . 90 ot/0. 5 g v e t tiaauo wo1ght, (Tnblo ~) . 
ISotve cn dayo 2 and 111 1t and 61 6 nnd 8; 6 llnd 101 10 

and t2l the AOount o r aih'or ox trnctod incron•ort eli«htly 

.i
,....i"icADt l ov ol , (Table 2) . After twolv~ 

but not t o any ., .. • 

days or •ilvor nitrate inccation, th~ level oC silver 

thi •• ito vas 5-2S ! 0 . 96 a£10.5 g w~t 
ollttractcd (roe 

tia~n~v vo1£hl, (TnblO 2). 
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Tho caount of •ilvor extracted fro~ tho 95~ r o int 

aftor tvo daya of oilvcr nitrn t o ingoa tion waa :· .as ! 

0 . 96 ~g/0 . 5 g wo t ti~auo woight , (Tnblc )) . Asain. 

at thi~ ait~, tho noount of ai lvo r . xtrnctod incroaaod 

olichtly from day t o d~y but not t o .1ny stgnificant 

l ovo l. Afte r t1•olvo d aya o f ailvor nitrate incoation, 

th ~ount of oilvor extracted fron thia a1to wna 

li . 75! 0 . 50 n-/0. 5 g wet tiaauo wutsht, (Tablo )) . 
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Loval a of ai.lvo r o xtroctod froo 10" p oint f o llo.,in S 

the insoation or 0 .12 H- AgNO) o~proaood in oc/0 . 5 
vo t t ioauo voisht ! s . o. 

To~ lo 1 

Voluoa + s . o. P VALUZS 0/.YS r:oan -
2 2 . 66 - 1 . 04 .( 0 . 8 

,. ) . SO + 1 - 28 ><>·8 -
6 ) . 75 ... 0. 96 > o.a -

4. (10 + 
1 · 110 >o.8 8 -

+ o. so < o. 00' 10 ,. . 25 -

8. 75 • o. sa 1 2 -

tho coon valuoo of (our eh r·o•ul t :roproocm t. a 

0 par c t e oat io tion• · 
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Lav l• of ailv r cxtr~ctod Cro~ 5~ point following 
ingontion of 0 .12 ~-AeNO) xprcaood ~n mn/0 . 5 & vot 

+ tiaau~ vaight - S . D. 

Tablo 2 

Ho en Voluoa + s . :>. P VALUI!S DAYS -
2 . 00 + 0 . 90 > o . 8 2 -

" ~ . 25 
+ 0 . 50 ( 0 . 8 -

6 2 . 50 + 0 . 58 ( 0 . 3 -
) . 50 + 1 . 28 ) 0 . 8 8 -
) . 25 + 0. 96 <: 0 . 2 10 -
5 . 25 + 0 . 96 12 -

~a eh 
tho a onn v a luo a of f our eoporoault r o pro oonta 

rete oatioation a . 
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~!1.10 >o.e 

~ .. ,: 1.16 >o.ft 

'-"! o.,o <O·' 

'·JO! 1.18 >0.8 

'-1'! o.so 

.. , •••••• the .. .n •alu•• or rour ••parate 
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...... u.. tM ...uat 

JOint waa ). 6o ! 1 . 11 ~ 

-~·· ,l. Between .,. a and ~ . 

rs"'oat or ailver axtracte 

1ICJt U ~ aipificant lovel1 

• Mipifta•t iacraua fro" day 10 

"'aliilo .,. 'ftae la-1 of ailYer ex

atl .. r nitrat e 1D1eatlon 
tiaeue -taht, (Tablo '). 

~ 1aYa1 ot atlvor extractod 

._ .. gr aU-r nitrate !ApaUon vaa 2. 75 ! 0. 5 

~- •••~• weiSht 1 (Table 5) . Thoroaftor, tha 

~aaad eli&htly dally, but not to 

~~. (Table 5). The lavol or •tlvor 

tM• a.ito ~ daJ 12 vaa 6.70 ! 0 . 96 •&I 

l'~-' t+t t weSShto (Tablo 5) . 

J col o~ all•ar oxtractod t ro" tho 9'JC point 
• t•s• 0~ •~••r altrato tncoatton wa• 2. 50 • 

,.., a-t Ha.- -taht, (Tablo 6). Tho lovol 
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of eilvor incroaood olishtly daily but not to any 

eicnif1cAnt lovol . By dny 12 1 the lovol of eilvor 

uxtrActod wne 4 . 50 ! 1 . 28 ~s/0. 5 a WQt tieeuo weight, 

(Tabl e 6) . 

• 

• 
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\!~1• or ail• r xtrActad rroa 1~ point rollovine 

t ill&ntion ot 0 . 21t 11- AG!IO) oxproaacd in "'!i/0·5 lli 
• wet tieeuo vaifiht - S . D. 

TAbla /1 

Moan Valuoa + 5.!) . P VALUES DAYS -
a. 6o • 1 . 28 >o.e 2 -

.. ) . 75 • o. so <0·5 -
6 4 . 75 • 0 . 50 <0- 5 -

5. 75 • 0 . ?6 <o.a 8 -
6 . 50 + 0 . 58 < O. Ol 

10 -

9. 70 + o. so 12 -

ootinotiune . 
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! ~ 0 . 2 , M- As JO ) oxproaaod i n nsfO. ~ 5 
-" tiaeu "' tCh\ ! f . n . 

- A !:I en t'al u • • s . o. P VAI.U!S -
:! 2. 75 • - 0 ."30 <( 0 . 8 

' , . ~s • 1.26 >o.a -

6 ) . SO • 1 . 28 < 0. 8 -
fl .. . 25 + o. so < o.e -

lt . 7S • 0. 96 < o . .5 lO -
6 . 70 • 0 . 96 u -
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LoYnla of ai1vc r oxtractcd froc 95~ point fo1lowin~ 
th11 ingcati.on of 0 . 24 t!-A!jNOJ oxrrouod in og/0.5 g 

+ wet tia~uo weight - s . ~ . 

Table 6 

llo An Va1uo:s + ::; . o. P \'JILU,.S 0/.YS -
2 . 50 + 1 . 00 > 0 . 8 2 -

lt 2. 66 + 0 . 98 > 0. 8 -
2 . 75 + 0 . ?6 <0. 8 6 -

) . 25 + 0 . 96 <o. a 8 -

10 '• · 25 
+ - 1 . 26 )0. 8 

12 '• · 50 
+ J. . 8 -

t bo coan v c luoo o f four •~pnra tu ~ac' reuult r o proDont a 

oatiaationa. 
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tu l.w ..,., 

..... .... u ...... 
IMI• , • ., ! 0ot6 q 

h-151 t1M Uanoa at tbe 

Aa••a, toll-ilia the 

~ ~,... altreto tor 

t\itH .. .r ~'ftr waa noo,.rod 

.. ,1GJI JDiat. At the ''"' ud "" 

• uul ' · 'o ! 1. aa q or eilvor 

... ~·-•• reepectiYoly within 

~llr ---· tu driJikfa& vetor or rate 

a.cn. J1 Mlutioa of e!lvar nitrota, 

Cle"''llio
1 

197)). 'ftta rata waro killed 

J r• .. treata.at witb eilYar nitrate and 

to water. Pi•o•• of aaall into•-

l ztl,.. ••olmea• or b--•t. aoabran•• woo 

.s~ •ilver et. t.on weeke. Pour vooke after 

._._. ~ t=ele t.o wet.or1 ao reduction in lftbollina 
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intensity "a• oboorvcC:. . Ten \tacks aft r r • 'tllrning 

the. nni-gal.s t o uot o r, conpl u t.o c l o n r nnco of ai l vo r 

froc b aooo .. n t • ac1br ano a hat! oc: c:urrot! . 

It 1 0 h o liovod froo t h e pro oun t a tu~y thot tho 

rocovo r cd oilvo r wor e f r o n the bna~n~nt n onbr nne a n t 

t ho 1 0" S<»' e.nl! 9S" po inta; ainc:o tho earlie r wor lc 

(OgunnAl.ke nnd Cl a r k o , 1973) hod confirr~ ... •' t h o proa e nc:o 

of ailvor part ic l e• i n t h e bnao n on t f"' , 1brnnoo . 

The ~poai t ion of ail v o r io ~~. t o t hu ultrofiltro-

t ion o f oilv~r-c:ontnininc aolutio n t h r ou uh th~ c pithc-

l iuo t o t h b~w unt o oo b r e n ua . Aa t h, ni lvc r-cont n i n i n 

aolution setd t o tho b 0 o o -oont n onbr cno , t lH ., ilv, r COI'::'

b i noa c:hou icclly t~ith ac:ttvo r uduc:in .. u r oupo , ( chuno

craph1C croupo) prcacnt in the b naca ont nunbr·~~• • and 

io aubooqu~ntly (;op ooitod tho r o . Silve r port ic l oa i n 

c r c aac in aiz.o by physicAl. dov o l opo.lnt . TI1 t! oizo of 

tho partic:lo a t:opcn~D f irs tly on tho t!urnt i on of dovo

l o pac nt ; and o~con~ly o n t ho cont inuinG t urnover of 

bt~oCKmt ~obrcnoa . 

Tho di a p nri t Y in t b o AOOunt o f Gilv~r dopoa1 l 1on a t 

tb4 t hrco point G i• CBAOCict Od vi th yaryin; cbaorpl i VO 

c epc:ci~Y o f t ho auco~a of t bo ~all i ntae t lno • 
'n:lo 
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n.-11.a 1.h.: r for 1nutc:at , flratly; thnt tho abaorptLvc 

c c1lJ' of t r t anul int at1n 1 nucoaa Cor ailvar 

.. creaaad troa tha 1~ point to th 95~ potnt; aocondly , 

r allv r 1a "-CO" rod t'ollowtns th,. lO !>o>atio n or 

. " solu t. '\ :n 

u • c 1 n ~r • 1"' 

i h· r ni tr t• th r.n t'olloutnc the 

aolut~~n of ailv. r n1trata , b~ cauao 

ncr :::1a l&rity or tho a1lvar nJ.tra t o a o lution. 

~ ~~nalta o. tb.l proaont invoa tJ.c ation nro con-

th ry that th tr n o r c r c a pacity vnrioa 

~ .. jac~t a nta or tho 11\tos tino , ( DArry, Matthova 

a::. ~b, 19611 Clc.ruon AnC: Rothet in, 1960 ) . 
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• 

Tho aboor'l"tiv cnf'Lcity fo r oilvur varioa in 

'ifforont r osiono o r t he o nll intovt i:.e . Thu 10" 

point io ooot nct.ivo for c ih·u r u p t nko 1 !"allowed b y 

thu 5~ point . Tho 95" point h no tho l onnt cnp~ci ty 

!'or 111h'"cr Uf'tl' ito . 
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• 

l t .,., 
t • 1l I. • r 

't ,. la r 

l l t • r AJ inlat.r u .. 

r • 

r • I l ne , \ I I t t t vUlt 

• t l l n t t o t 95" point. n,o 

l • UGall y unH at all 1.- • thr 0 

• J t.l I In r prl ere•• a rroo 

'" t J() J>t> l nt . ('Ut t Uu. ftY an&~• 

V tl t ' 
r r r C(Uillltlt t JY ly atrlbut d In 

y ... t. t ' l loh a r a&l o n 111 v11rlallon. 'l'tla 

t vlty ,f 
1

- t y r •XY ttyrlo dally lrnc n • :la atatlatl• 

n t C r 

t1v1 t l a 

t 11111 t h th r • 1 lnU cml"ar lnva•UJ"tlon . 

nc l phoaph n t lla 1 allialJna phollphnt••"l 

p- lu(<uro n l t1noo nil l nc t t dClh)'df'(}&Onftaa Y IU')' 1 r ollln<>-

1otllll y . 

:lnfo r 01 li ,11 on t ho qunll llt l l vo Cll atr·llntt:lOn o f ~ntt)'£ • 

t tho Uu 

cl t o with l:y 011 oo1111 i n OJ11lholinl oalll nn I inn 

tllopr la. Alkalln rholl t>h ntnao ac c tvt ty :la aaaodnt d 
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with tho atrictod border an~ th 1 o otoral nnd boonl 

cell nc~:~branoo both in tho v1.lli o.n•l the p-c rypt a . 

alucuronidaoo activi ty ia naeocl.atod vith tho opith., linl 

colla on tho villi nn~ th~ lnntnn propria of" tho vil \1. 

Th activitioo of lnctnto 

butyric dchydroconooe nro 

on the villi an~ crypta . 

dohy<1rosonaoe ant. p-hydroxy

oooo cio t o d with opitholinl colla 

) . Durin& tho c ouroo of oilvor nilrnto i n goetion, th~ 

tonorol e o ntitio n o f tho nninol ch angoa e ont1nuou l y . 

Crnl atlo inietrotion or t o xic doeoe of eil vor nitrnto 

pro duce hiato l ocical dooa co t o tho etructuroa o r t ho 

CIUCOaA nt tho t h r oc oi t o o. Thor o t o inf ll\l'li'IAtion or tho 

cueoao . Tho r o 1.0 nloo r odu e tion o f" tho hoi ~ht of t ho 

villus r~G crypt dopth . Tho vol~o of" t ho lnninn pro

prio incro ABOd f ollotrint; t.hO i ngoa t 10n or t o;de doaoa 

of nilvor n i Lrn t o . Tho 10~ point in tbo re gion noot 

nffoctod; f o llovod by t h o 5~ po i n t end tho 95~ poin t. 

Thia o boo rvo tio n in conaie t ont. vi t h obaorption r oaul ta . 

' · Eviduncuo f roa quo l i t o t ivo en~ quanti t a t ive on~yoo 

hiotoehoniatry aho" t hAt t ho acti vf.tioa of oci<! rhoa

phat oauJ o.l.hDl ino p hocpbot aao llnd ,_&lueuronlda..o o r o 

atiaul a t od rollo~~s a11v~r tt!trat o 1nsoo t ion1 but t ho 
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ao~iYiti•• ot lactato dohydrog~noao and p-hydroxybulyric 

~bydrogonaao aro inhibited. 

5. Following th~ ropleconont of ailvc r nitrnto ao lu

tion• by tap-vcto r, tho ~coaa nt v r.rioua ailoa a oke a 

Yigoroua ottoap ta at r o gon o r a ttn c with i ncrona od 

aitotic activity in tho crypta. 

It ia conclude~ fro~ thoa o find1n &a thn t: 

1 . Silvor nitrn t o produco o hlato l oclcol dnnn~u of r a t 

•~11 intost1nal c ucoaa. 

2 . Thoro i• o d ire ct r o l nti on nhip bot wocn tho doao o f 

ail vcr ni trc t o c:n t! t h o docr oo ot: hiat olosi col dna.,r; ... 

) . The r ocon orative capnclty of' t ho r ot ena ll in t oo t inc. 

vorio a froc ono portion t o t ho othur. 

' · Silvor nitra t e onhanceo tho oc t t v it1u• of ociu phoo-

phatnDo t r~kAlin phooph o taoo end p - &lucurontda se . 

5o Sil,.·o r nitra t e r odu coa t ho octivitioa of loc t nto 

~ohydrogoneoo end p - hydrOx ybut yric dohydr occnoao . 

6. Tho r o i a o d1 r oc t r o l o tlonahip bctuoen t ho doao 

of a ilvor ni tra t e and the ancnitudo of biochcnical 

chenso . 

Cn
-ccit"" f OT silver ,•.c.r1oo in diffo-

7 . Tho obaorptivo ~ J 

runt port a or t ho r ot a~l intoatinc. 
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