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That 
1s well 

Introduction 

B.C.G. has a protective value 
supported by studies and 

observations in animal experiments as 

well as in field trials.(1-S) The vac­
cine provides an artificial, innocuous, 
primary tuberculous inf_ection, thereby 
a voiding the drastic consequences of 
a natural virulent primary tuberculosis, 
and at the, same time conferring a 
partial, acquired resist"ance against 
super infection. 

To gain these advantages the 
vaccine must be given before the ac­
cess of virulent bacilli. As widely 
believed, the protection thus conferred 
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Peroral administration of B.C.G. for 
, prophylactic vaccination was tried in 

which 7 4 medical students received six 
7 5. mg .. doses at 4 - weeli intervals, and 
tuberculin reactions were compared with 
those in a control group (50 students) 
treated in.tracutaneously. Some encoura­
ging results were obtained. 

tends to wane with the passage of 
time, and the ideal period for vacci­
nation is a few months prior to the 
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exposure to tuberculosis, as judged 
from the prevalence of tuberculosis in 
the community. For instance, in 
Sweden with very low tuberculosis 
morbidity rate, where the chilrlren 
become infected at about fifteen years 

of age, (6) the B.C.G. vaccination 

should be offered only to school- lea­
vers; whereas in Thailand with a high 
morbidity rate, where many children 

become infected at an early age, (7) 
it is reasonable to organize a general 
vaccination programme for newborns 
and infants. 

As regards the mode of vaccina­
tion, th~ superiority of the intracuta­
neous method 1s unequivocal. 
Notwithstanding, there are certain 
drawbacks, especially in younger age­
groups, viz., (I) The procedure re­
quires professional skill (extremely in 
neonates} and special instruments, and 
is fraud with potential risks, e.g., 
secondary infection, serum hepatitis, 
et cetera; (2) Severe complications 

occur more frequently;(B, 9) (3) The 

development of permanent, often very 
unsightly scars. To avoid these disad­
vantages the peroral administration 
seems to be an ideal substitution; but, 
unfortunately, its effectiveness has 
been questioned. This may be connec­
ted with variations in potency of 
different B.C.G. strains, which influence 
tuberculin sensitivity as well as resis-

tance to infection. (IO, 12) As Profes­

sor Arvid Wallgren(~) of Sweden has 
remarked: "B.C.G. is certainly not a 
uniform, unchangeable strain of tuber­
cle bacilli. Its potency may vary and 
the reaction produced by a B.C.G. 
vaccine prepared in one laboratory 1s 
-0ften not identical with that of a 

vaccine from another laboratory. One 
cannot talk about the B.C.G., but 
about various strains of B.C.G.". 
Hence, we have assumed the working 
hypothesis that while most B.C.G. 
strains are not suitable for peroral 
vaccination, a few may be useful. 
Reports of succe;s from South Ameri-

can countries< 13 - IS) ultimately tempt 

us to take up the present study. 

Material and Methods 

This investigation was carried out 
on 137 first -year medical students of 
the Faculty of Medicine and Siriraj 
Hospital during the period from June 
through December I 965. There were 

81 men and 56 women ranging in age 
between 19 and 25 years. All had 
had physical examination with routine 
chest radiography as part of entrance 
examination. During the study two 

men (NK and VS) were being treated 
with antituberculous drugs, one !Jlan 
(KK) and one woman (SV) had 
"quiescent" minimal pulmonary lesions. 
Sixty- eight subjects had evidence of 
previous B.C.G. vaccination: a scar or 
more in the deltoid area. They are 
referred to as the "vaccinated" group; 
the others, as the "unvaccinated". 

All subjects received initial intra­
·cutaneous tests with 2 TU of the 
Danish purified tuberculin, batch RT 
23 (supplied by the Statens Serumin­
stitut, Copenhagen, through the Central 

Chest Clinic, Bangkok). The reaction 
was classified as "positive" when the 
induration was from 5 mm. upwards 

at 72 hours. ( I 6) Seventy men and 54 
women were taken for B.C.G. vaccina­

tion; the remaining 11 men and 2 

women (repeater students) served as 
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unvaccinated controls. The 124 sub­
jects were then divided at random into 
two groups. 

The first group (50 students) re­
ceived 0.1 ml. of B.C.G. vaccine, 
exclusively prepared by the Saovabha 
Institute. Thai Red Cross Society, 
Bangkok (containing 0.75 mg. of B.C.G. 
per ml.), injected intracutaneously in 

the deltoid area of one arm. Eight 
weeks later the tuberculin test was 
repeated, and on the third day a second 

dose of B.C.G. vaccine was given on 
the other arm. This procedure was 
repeated until each subject had a seceiv­
ed three vaccinations and three 
post-vaccination tests. 

The second group (74 students) 
received IO ml. of B.C.G. vaccine with 
200 ml. of fresh milk by mouth an 
hour before lunch. Subjective com­
plaints and results of physical exami­
nation were recorded at 72 hours and 
then at weekly intervals. At the end 
of the 4th week, a second dose of B.C.G. 
vaccine was given, followed by the 
same observations. The first post­
vaccination tuberculin test was perform­
ed at the end of the 4th week of 
the second vaccination. On the day 
of reading the test, the third dose of 
vaccine was given. The scheme was 
repeated until each • subject had 
received six peroral vaccinations and 
three post. vaccination tests. 

Observations 

lnitital Tuberculin Skin Reactivity: 

According to the criterion defined 
earlier, 111 subjects (69 men and 42 
women) were classified as tuberculin­
positive, and 26 (12 men and 14 women) 
as tuberculin-negative (Tables I and 
II). The only significant difference 

between the two sexes was found in 
the "vaccinated" group (P=J.03). The 
difference between "vaccinated'' and 
"unvaccinated •' groups was of no 
statistical importance. 

Reaction to Vaccination: The results 

of the intracutaneous vaccination were 
not essentially different from those 

reported previously, (1 7, I 8) so they 

are not described here. In the peroral 
group, eight cases developed mild 
diarrhea within the first few days, but 
recovered with simple medication; five 
cases had flatulency; seven cases 
complained of transient dizziness 
without known cause; and one woman 
developed pruritus and skin rash from 
milk allergy. Physical examination 
revealed no remarkable finding in all 
cases. 

Post-vaccination Tuberculin Skin Reac­

tivity: Tables III and IV display data 

of skin reactions in tuberculin-negative 
subjects. Figures I and 2 demonstrate 
the trends of tuberculin reactivity 
after successive vaccinations: adminis­
tration by either route was efficient 
to certain extent, with respect to 
conversion of tuberculin sens1t1v1ty. 
The intracutaneous method yielded 100 
per cent success in the first post­
vaccination test as compared with 73.33 
per cent in the peroral vaccination; 
and I 00 vs 68.75 per cent and I 00 vs 

37.5 per cent respectively in the second 

and third tests. It must be pointed 

out that when single tuberculin conver­

s10n m three follow-up tests was 

considered, 86.66 per cent success ( 13 

out of 15 vaccinees) was actually 

obtained with th~ peroral method. 
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Table I: Distribution of Initial Tuberculin Reactions 1n 124 Vaccinees. 

lnduration 10 mm. 
- --- -----i-·· I 

------ ------ ---- -· ~---, 

- Sex 0-4 I 5-9 I 10- 14 i 15- 19 
I 

20- Total 
1. -- ---· ---- ----- - - -

No. of Subj. 

M 7 5 14 I 5 ' 1 32 
Vaccinated F 7 I 5 10 I 24 

MF 14 6 19 15 2 56 
"-~ --·---- -· -- -"'-- ----· - I 

<--··-. -- -----------

M 5 7 i 9 12 5 38 

Un vaccinated F 7 3 I 10 8 2 30 I 

MF 12 10 19 20 I 7 68 I 

: - - . ---- -- -- -- - . -·---- ---· -

M 12 12 I 23 
I 

17 6 70 

Over - all F 14 4 15 18 I 3 54 

MF 26 16 38 35 ' 9 124 

Table II: Average Tuberculin Reactions in 95 Positive Reactors. 

No. lnduration 

Sex of 1n Remarks 

subj. mm. 

M 25 12.48±3.3 
Vaccinated F 16 15.3+14.1 One woman (SV) with pulm. 

MF 41 13.5±84.02 lesion was not included. 
-· --~~ -~----- -- - -------- -------- -----·-- -------

M 31 14.22_±4.6 Two men (NK & VS) who were 

Unvaccinated F 23 13.73~3.8 under active treatment were not 

MF 54 14.01+4.3 included. 
--------------~ ---·------·- ----- ---- -- ----------- -----------··-- -- ---·--

M 56 13.0±4.2 
Over -all F 39 14.38±4.05 

MF 95 13.83+4.3 
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Table III: Tuberculin Reactions Before and After lntracutaneous Vaccinations 
in 10 Tuberculin -Nagative Subjects, 

After Vaccinations 
Previously Before Vac. 

- - - ·-- - --------~- --
Subjects Sex 1st - ·. 2nd 3rd 

Vaccinated -" ------·- •< --· 

lnduration In mm. 

TT M yes 0 11 I 13 I 5 
OP M yes 0 I 5 I 18 15 I 

VT M no 0 15 15 !3 
I 

VI M no 2 II 17 18 
STh M no 2 10 8 7 

'. 
TS M yes 3 9 .11 13 
KP M yes 4 11 14 I II 

I 
AK M yes 4 15 

I 
14 

I 
20 

PB M no 4 12 15 : 18 

SP M no 4 16 15 i -I 

Table IV: Tuberculin Reactions Before and After Peroral Vaccinations rn 16 
Tuberculin -Negative Subjects. 

After Vaccinations 

Previously Before Vac. 
--------r--- ----·-----·~ 

Subjects Sex I st i 2nd 3rd 
Vaccinated . I 

i---~- ------~---- ~- -------- -~ ·--------------- --
lnduration IO mm. 

SR M yes 0 0 13 0 

MS F yes 0 10 9 3 

AV F yes 0 8 5 0 

LP F yes 0 15 4 7 

YP F 0 16 ! 19 17 yes 

NM F no 0 7 I 12 0 

RN F no 0 0 i 12 8 

SP F no 0 0 0 0 
i 
I vs F no 0 - I 0 0 

PA M yes 2 13 8 15 

AS F no 2 16 14 7 

SA F no 3 6 5 2 

ChV F yes 3 20 14 25 

SK F yes 4 7 I 0 0 

SN F 4 10 ' 18 
I 0 yes 
I, 

RS F no 4 0 : 0 0 
i 
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Table V summarizes the analysis 
of variance in tuberculin-positive 
subjects. There was no significant 
variation between "vaccinated'• and 
"unvaccinated'• groups, between intra­
cutaneous and peroial methods, nor 
between the three follow-up tests. Table 
VI displays data on skin reactions 
before and after vaccination in relation 

• to initial sensitivity levels. Splitting 
makes some of the sub-groups too small 
but on the whole there were tendencies 
of enhanced reactivity in the initially 
low-sensitivity groups and of attenuated 
reactivity in the high sensitivity groups. 

Statistically significant difference bet­
ween pre-and post-vaccination data 
appeared in the 5-9 and 10-14 mm, 
sub- groups of both vaccinations and 
in 20 + mm. sub. group of the per oral 
vaccination. The correlation coeffi­
cients { "r '•) between pre• and post -
vaccination data are shown in Table 
Vil. There was high correlation in 
all sensitivity levels of both vaccina­
tions. 

Figure 3 illustrates the trends of 
tuberculin skin reactivity after succes­
sive vaccinations in both negative and 
positive reactors. • 

Table V: Analysis of Variance. 

Source of Variation 

"Vac'• & "Unvac" 

Intracut. & Peroral 

Error (a) 

Tests (Before & After) 

Interaction (AB) 

Error (b) 

Total 

D.F. S.S. 

1 6.51 

I 0.98 

1 0.21 

3 8,33 

3 2.96 

6 13.23 

I 5 

D.F. = degrees of freedom. 

S.S. = sum of squares. 

M.S. = mean square. 

M.S. F 

6.51 31.00 

0.98 4.67 

0.21 

2.78 1.26 

0.99 0.45 

2.21 
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Discussion 

Our data provide ample evidence 
in support of peroral vaccination. We 
consider that while the effectiveness 
of the intracutaneous method is well 
accepted, the peroral route may be 
more suitable for younger age.groups, 
especially newborns and infants. 

The trend of tuberculin reactivity 
shown in both groups of our subjects, 
in relation to initial sensitivity levels, 
viz., augmentation in the low-sensitivity 
and constancy or attenuation in the 
high- sensitivity svb- groups, corrobo-

rates the findings of Bjer kedal ( 19) and 

o:.1r own. (l 7) Repeated vaccinations, 

although effective in the tuberculin­
negative subjects by peroral method, 
was not significantly so in the tuberculin 

positive reactors. 

Summary 

A pilot study made 1n medical 
students, aged I 9 to 25_ years, to find 
the effectiveness of peroral adminis­
tration of B.C.G. vaccine prepared in 
Bangkok, in which fifty subjects 
received three 0.1 ml. (0.075 mg.) doses 
of B.C.G. vaccine intracutaneously at 
about 8 week-intervals; and 74 received 
orally six IO ml. (75 mg.) doses at about 
4-week intervals, with tuberculin tests 
performed before and after vaccinations, 
revealed that peroral administration 
was effective to some degree. In 
tuberculin - negative subjects the effec­
tiveness increased with repeated 
doses. The procedure appeared to be 
innocuous. 
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Wilkins, L. ( 1957): The diagnosis 

and treatment of endocrine disorders 

in childhood and adolescence, 2nd Ed., 

Charles C. Thomas, Springfield, Illinois. 



(Summary of the preceding Report) 

FEMALE PSEUDOHERMAPHRODITE WITH HYPERCORTICISM 

Tongnog Nitayasuthi, M.B. 
(Dept. of Surgery) 

and 

A Chinese man, 32 years of age, 

was admitted for the treatment of acute 

appencitis, during which structures 

resembling ovaries and a thumb-sized 

uterus were discovered. The adrenals 

were enlarged and adherent. Biopsy• 

of the "ovaries'• revealed numerous 

primary follicles, with no evidence of 

testicular tissue. Oral epithelial cells 

were sex-chromatin positive. Hystero­

.salpingography confirmed the presence 

Sood Sangvichien, M.B., M.D., F .I.C.S. 
(Dept. of Anatomy) 

of oviducts and uterus. Externally a 

small phallus-like organ was found, 

really a large clitoris. The "scrotum" 

corresponded in position to the labia 

majora and enclosed the urethral 

orifice. Psychologically the patient was 

a man, wanted to marry, etc.; no attempt 

was made to correct his impression 

for fear of frustration. 

(Three figures. One reference.) 
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l'lfU lU1UYl G> 1 Vl1'fl\11~1'H U11tl'Vl ct. 
t.,I 11t..,,lj ,!ii }!, ,._ 

'lltlU1rtU 1 UC-JtJ'JU11UYl ct fltltu.JW1YI 
~ . 

""~ .._ ._, ~a •~t-, 

l f1 fJ11J't.l"i:WW~ U, U~: ~ 1l-J11\1'1f Pl 1 U VI U1L '1. 
~ v ..... ...., A VJ 1112,.,J\ ' 

LU rinWH-l'Vl n l'.J mM L t'l titlU un L n fl' U1l , 
' ' 2.,.., q,_,.. ia..., 4 ..... 

t'ltl U j 'El~Ull 1-3 ~ '3 W1_'.t) J.Jfl u, 1l'U lUUt,fl~t'W ~ 
Q.... Ai I,~ 2,., ""A, 

ti 1-1 vn ri n w mnrn urn ti rnn 1-1 u '1l u VI 111 'll 1 n 

Ll vrnt 111 ri~u ~ 1 u in Jill J.J 1 t'I ~PlU 1U tnu 
l'l'J1 ( tourniquet paralysis). 

A -· 
rnt1n1n 11n r.h: ~1Vlt1tlnrit1n 'nf1 L61J 

G.,.,, G.- ,j I 

th.i ri rH mu r: u: j ,ir, t1 n t'l 11.iHn :i, t'l 11 J.J 
~,\ r I VJ' I ~ J:::: ~ 
,i-3 ntl t't 1 u tt1-3u 1,: rn t11,~Hm ,i-31-3 LV\I..J 

r.Jrnmiu 1nuriH, u~ri1·n111~16llfuV1~~ 
~L~t't: uMJ -.101 = 1 ~u 1 ~1'Ju irJvi 1t1n 1uV11-.1vi1 

.I\ ...... .~ }!, ' t..,, "' 

U ?MI '1 U'Jfl Y.Jfl 11~YlUfl~Vl.1tlf11111?1~1\IL l"J, 

,1.rn1: Vl~ ~r,~VI 'J: VI~~ ri l'll rtu VH'i~ V)~fl; 

fl 1:'1f 1flf11 u ~J.J tl ~ ~ n,tltlfl i u1 u ri1n'"iJ J'I ;11 
2,., ..... "- t..,, •I ~ "' 

LlJ'l~UVlU7f11:'VlUP!U. ~U'JU11Ufl ct j.,j 
tJ 

I ,!!, t-, 

tl1fl11U'J'161J1fltlUV1ti1UL'1tlU, Uti'J'll1 

1 ~ .j'"- ~ --
LL'llU, Ut'I: U'Vl~fiL!'JUtlJ-JW1flV11:fiYJ~J.JM 

' ~ ' L 
1: VI 'J 1-l'Vl WU1 ti 11-J~ flU-.7 • 

T 

fl 11n,int1u~-3 1vJn.__J-J rntlf~u 11~ 1u 
t.,, 1( I "- r .._, ~ t 
tmm.n,in Ln,t1t11fit1u1'1f1rnrn:n, nu 

1 A, ' 1L- .q 

rnw1: u11t1'Vl tJ., fltl l'! Lfl'1fl11111r.J1n 
~ ' ...., 

,i-n1 vi n r, 1-3 n: un, rn d ti 1 ,i Yh•: rt 1 n '11, 
~ A 

LLri:tl1nu~tf11:, ur,:'fl1n11V1,u1tlmri 

VliJ~Ul'lltruVln~ tnu;i .... n 1rJti~ rntif~in 
I .j' ...., ~ ' "-"' A rn, wuvitrn1'1irn1nu'1fnantl1: n11V11H 

• .cl 
A, "' .__ ..... ~ 0 ~"' 

VlU~n~~m'llfM 1'll~Ul'ltt..Jrl-l. C-JrtV11Utl-lU1-J 

~ ~~ L f7'1l-J1f1tlU, 1 lH ;fl ~'1U Vlri~ ~tnrn ~ 
1J 

1 U 'J,.__t'W l 1181 ( Hyndman 1947, Love 

1947 ). Hyndman ( i;-.1 lnU (Kleinberg 
.__ r !/ lj "' -' 

1951 ) L t"l ti rt ..J Lfl '1 'J 1 ~ !J'J U .JJ rJ 1 fl 11 f11HL '11-: 
.I\ ~ ¾ 

1 u L d ~1U'flU nu lV\ uu '1'111'1f 'llU rt-3. urin 
• '11 1J 
~ .__ ol /VJ .._ "- ..!i 

'1fl'IHM t 11 Wtl u11 f1 ~ 1'111~ 1'llrtU VI rt~ '1-l 

v'11'1HHLnU'JflU 1irn11: rt T t'lnl tlrtti uri: 

""'r """'"" tiUtlUl'ltl Ltirl~11~~ . (Kleinberg 1951) 
A vi~~ ~ .__ 
'lf ~ Garceau ( 1953) L'111Uf1rl11: t'llrtU 

.__ • I ~ ~ I 

l'lti'3z1'JUt'i1..JPlHD1 "Filum terminale 
,!!, 

syndrome" VI 1tl "Cord traction 

11~~~, tl~riu 1~.JJt1-l 1ri~riutV1'Jrt'JuV11'3, 1t.,,L-"", r ~ 

syndrome" Llti: Vl'lltlrl'1'J1Wl'J: rt Lt"lrt 
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t "" ..r """" ~ "" ~ 
ti rt~ ti 11 LUU 'J'il'V1 i111J'll 'HlrH'I !HZHJ-l 

t1uflnm1 n i'llfu viri~ ~-:i. 

i .__. .__. .!i '1 t,., •I <\ ~ 
1l 1 'J : 'll ~ U vrn ,a1 -l L lHI !J 'JU 'l'H-1 f'I 'J 1 l-J 

' l.J ' ' 
"" .!ai ' t,., •I .I\ .!ai 
Wfl11'V1fl1: '1fl L'l!U e.J!J'Jll 11U'V1 (;/ Llri:Vl 

'll lJ 

'1l, ~lHJfltJ'1UlVI~} fl~lU, ~flfltJ1u~J-rn 
""' ),\, ~ ..r t,.,1 I 

11UVI 6- VIHl ~ 61f -ll!JUe.J vi1:1m~:fl1: f'lfl 
V .., ' 'll 

nu Vlrt~ LL~: L '1JrtUVI ~~ L 1t10JL~J.J ~ "~--; L~t'\: .... 
.q 'i"' ...,_4-.__,.l\1.,, .!i ~ 

thfl\9). tlU7-l jflfl1J.JJ..l!Jl1tU'l'lfltl-lU1l{)-:f \m 
},!, .1\ 

th:fl11, flti ( $)) n,nurtm.uali,~'lltl~ 

,.ntru VI n~ 111J.J ti 1U, ~fl~ f1 'J1J.J ~ ,i VI tlu ' , 
V "'o 

Utltlt'M (Morrison, 1959). fl')j"l'l'Jl1U'JU 

~.!i ""10 .~ 
'lltl ~ LU'el UVH t'iH.J U fl 7 Ll VIU~V1 j1 fl 1h: ~ ''J'l'l 
' .... ~ i ..... 0..., ... ..... 

flt! fltJL u ti '1l ~u via~ tJ ,, Lm.u vin ~U!J rtuu 
,:\v..\ ""' 1 1 
'l'Jnsiltl'VIU~. ( \00) fl7niJtH.IU1iJ61ltJ~flj:'1n 

'll ' II 
,._ ...., .__ · vi:; ..r o a...- .!ai o 

~ UVI n-:i rl 11-l'J U. '11?1'U1l !JU L VI rl ~ '1 f'I OJ'V1 'Vl 1 
T "' 

1 »r:f ~-ltll UVI ~~tll-1, V111 »~tl-l ~U VI tN 
JI\ 1l 'll T 

tlV'Jtl'flfl Naffziger ua: Inman ( 1938) 
o , ~ .!ai •v .J. 

f'll U 'Jf.)A 11 LJ.Jtl Ltfrmu 191 fl 'V1"l fl J.J l'hY: L fl~ 
,\ J I V a..­

V) L!JU Vl1 L~U U Vl-lU Vl U 1 fl 'J 11-Hl 1'J'1ltM rtu 

Vl~Llf)f1~1,H1Uin ~ 61fJ.J. fl'J"ll-JlLrlfl~1-l 

1 :VI 17 ~ fl 11 J.J U 1'J'lltl-:f L •n rtu Vl t,~fltl'lltl-l fl 'J: 

nm ~u in'lffl L ,u 11./~ ti'J tJ ~ Ltiu l 11"1 f11fl 1: 
]J ' ,\ 1J <\ . 
~fl, l'lfU11U~ (;) Lln:11uYJ '11, 

t,.,.!ai ...... "I ......... ~ 
f'\111-!Hfl U'Jfltlfll'J: L'llt1U'l'lti-:ffl~ 

A II .q I ...... 

1ut1-:i,1nn11~nrt1u'llt1~n1:nn ua:1'1l~u 
'.ll 

.,_!!;; o ,_ VJ I ] 

Vlrt-lU'el"1l'Ul1--l'Hltl!J1Ufla Lfl'1JtHfltil-J L19'1 , 
Vlt'llU ldrl, L~U ( <;i) 'El ..... 1--l'V111f11'Ufl7'J: 

Al 1 "" "'"" .... 1 
rtu'tlunu LMH~1lrtrt, ( ®) t1l-lw1ri uriu 

Vlr1~~tl1--ILW11:'Jru 11fl, ( '°) tl7fl1d1hn 
t.,, ~ A .._.' 

'1Ufltl, 'l'l l 1UflflU11UtlUflfl'VI l-Jt1U, ( ~ ) 

-rl"-l-J Vil ,i lu fl ri l-Jtl 1 fl 11 · Whiplash injury·'. , 
,._ V !./ 

(&:) t11n,1tJinvirt~, 11u191t:1ua:rnuvrnu 
1 1 i!,. v .,_ 1 v 11 ~ 
lU Hll Utl VI J.-l ~J..JtlHl f1 L rttJ Ut'i: 'U e.i ti'JUV'\ 

t.., , 'lJ 

~rn ,1:u1~u Vlt'I~, ( '0) 'fl1fl11U'J'1Vlt'i~ 

1u 11ri Kummel. (<nl) t11n1n.bnnufltl 

1un~l-Jtl1f111 Coccycodynia, (~) tl1fl11 , 
U'JP1L tl'J bl~: flU nu 1u tr ti'JU V\fl rm nu n1: 

' 'lJ ""'A I V ...... 

U Vlfl, 'l'lL j U fl'Jlfl1: f'lfl fHL fl tl'l'I fl. 
\J 

°1ltl~~ U1fl 1un 11~1'111~ti1U l flU 1;tn 
'lJ 

'111, 1rimuw1:ri1n11 L61ft1,~ri1, -;i1 
..,. t..,..,. A 

tl 1 n 111bm.J 1 '1 L fl n 11--ltl fl \fl 11fl u1: rt 1'1'l' 
'"" A ~ ~ ...... 

u,nnm~ti n~H 11n th: ~:YI, ~uu~uu 
' T .!:\ I I 

f1'l'U-H'lftl'llt-l Breig (1963) 'J1flt'll-Hl1fl11 , 
"' I ..,. ~ I:::'. "'VI..., 
nrtf'I 1nn'1n11fltl1:n1'1'l{)flfl~H, 1Hn 

"" I ll • ..., 

{)flfln (1riun~i8l). 111-a1,1:u1'1Jn 

~ ~ "" ilJ ' 
n ~ Lnfl ,un t11J111 u n n ifl 'll n-:i flti]..J ti, fl"'1 

• t , t 

"' ✓ vi l.,~ I A. Ji, ~ ""' 

'1~"1 LfltillU~V\U~, fl1'lfl11Lt'ltlU'l'l'1Jtl~ U 
lJ 

Ai ~ """"' L fl nu fl, LtllH'\ 11 l-JWU 1 t.17 ~'1Jtl-l'iln'1--l 'lf ~ '1 Yl 
...... ,,__ ...... ..... ""' ,:\ 

1: urn 1: fl Un 1: fl fl~U V\fl ~ 'l'l L tl!M L t-111: fl 11 
' ]J 

A "' .,__ .r 
LttiUU 1U. fl 111H tlU~'1J~~f1'J fl 1: l'lfl LtJU 

'.ll '.ll 
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rl-:in, !'.N9'HJ vi~ muriMuuLt1u-l1WTJbl'!11n J'ltNl'lfl. 
'.!J 

tlr:~1TIV1Utiu. t11n11tJ1n i81frn~f'l 1~ 
ti 1,J'l1u lfifl~un 1 rutu 1m: ~-:i-liii viun ~ 
'll1. r'l;tl fl~f.m 11U 'a'UWfl 1M11-lfl 1tl~1 'JZ, 1 

...... ..... L' ;.. 

U1!JU1-l 1;nu fl:i: f)flfl-:lUfl'l11U z,uurunr: 
JJi' A ,\11 ..i,, "" 11 ...... A 

,in fl jr.J fl 111 Z'ltl 'IHl 6llfi'3 UL fl rHJ ~ fl 1: fl YJ t!U 
11 ¾ 'lJ 

t1n'llu 1 tJ n~ m vt ri mu~ u-mu. 1 u fl :rm Y 1 
f q ' ' ✓Iii '41 I I ... 

nrrn-a1n11 1'1t1fl uwviu,-Hn11J.Jwm,J.J 
,..i,, A ;.. JJi -\ 

ULf'lriUrt 1nmrn L ~.1-.1~ Lu V1:i'Elt11n:wrrn 
11 I • 

-- ""' ~ "'"l L--A, J!i A, 
1! VHJ'Eltn11-.i L f! 1-J TI 1fl 111 VI Jtl Wl'.J UL l"l tHJ ~ 

1 o..- ,\ o..- 1 z._, t[ lJ I 

ur: nrJri11nnt -a1n 11 1-1 ~mu, u~ 
~ ~ ,t., ,._1., ..__2,,-"I 

UL flt'i U ~ UU 'El tl fl1tH'1Hfl U 'lJ1J.JfHJ'll1Hl 
~ ~ . 

1,.,11 2.,,.1\ ~ 9 I ~ q "" 
f.l fJ'J U! ft fl L 'HJ. l"'l -:l 11-J lH LVI ti1lHl'.JU YlUTJJ.J 
!) 'lJ I 

1!JflUYl~,u1im 1Jf\o..-!'i u Ll W'Vl t. 
1J 

fl11rl._fl lffo._J.J U11J~~U1LZ, ~'JU~TJci 
• 11 

1 I '1 z._,Ai., ._ ._ Iii ._ 1 
lHN '111 LlH-!Yl 1'll~lU'lr'i~tM, '1-l U11U 

I ' 11 'lJ 

~ c:., r11i'llfilH'lrt~rt1u~1-lV1Ut1u lm.1 
rlr,1un1~~~urt~~u'ltJ, ~1u1~tri1u~u 

lJ, ~ '.!J 

11u t111u itJiri' '1111:u:11ri1vi1H. ri11J..J 

I,.,~ 0 '1 ~ I 

1uri1,u1 J.J1rh:un,i uvit'l1un10J 1'1!u 
lJ , 

( G>) unt11 n1 rn~vnri 110~ 111"1 nr: rin 
lJ 

t,Ur'I n~ L n 11 u L ~fl' (Im) Llfltl lfl 1H11" 

1 Jtilt "',q,,. 
tl1:thfl u ~UtlUfH.I t'lt'H~1lrtrt, (m) 

~1111. 
At~ ._ .._ , ...... 

tllH '1tl'Vlfl1:'1flflUVltNUrt: '1ltlU 
1) ' .__1 -'\ ~ nl I 

VI rt -.7 'IH'lU l 11J.Jfl 111UtH.IU1utl U f'lt'l tlVH 'lrt 1 
• 'lJ 'll 

1 ~"" -21 ~ ...... ., ._ .... 1:i 
U'1!1fl, fl71fiflY1LflU'Jf1~ i'llrtllflrl~fl~ 
~ O 12,, ¥( I 

lHl11'Vl1 VIL11'Vl11l'.Jflt'l Lfl 6Zltl-.7fltn.nnn11 
' , 

""' ..... vi• ~ .,,j' 0 

VlU.:f U.J'Vl:i'1U ~1LVll'lTlflLIJU ,1u1u Jnn, 
' I I 4- I 1 J. A 

1'1!U (G>) fl11fl1tJl'.JC,~11:ut1u U1Vlfllt'tfl 
._ ,q 

'JU m-~'ll'JU, (1m) t11n1nbnfi-ni:11r,: 

fl 'J '11-J ;11 ~t) J.J 1u1 ~ fl'JtJlj uu u r,: n 1rt~ L ~l'.J 

~t J!i '41'' 1,i, (m) ltlfl f'l6111U1'J Vl:i'~'ll'U1fHl-Jlfl1 
..... .. -t 

nu, (~) U'1fl'll1U.lfl1l-Jtl1U, (&) Tl1fl11 

' 
thmrt U'lVIITTtlfl un: rt:un Ju1u flti 1-lflU, 

I.,,~ ~ 1 ...... 
( ~} fl'J 1 J..11~ f1Vl 1 ·H \Alfi L ti fJ J.l U 1U11 rt 1-t 

"" I V .,,j' 
f'lUVl11-J'Vl11l'.J,~11VI~, (G>l) tl1fl111l'.JUZ,J,J 

-'\ 
1 'Jt't 1rt f1 ,1 fl Yl U'flU 1u f'lU rt.:/ fl 1U. 
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fl 11~1un1w1~~'lJri,rn1:n n~u vin~1u 
11 

t.., •l o 1 t.., •! 
~tJ'JUU'JflLti'J, fl1n:n:r:r11 W?J~:e.iu-:iu 
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A ~ ..... I. 

tl U, fl 11~ fl Y 11U LLt'i: 1:n tl'lll'l ~ fl 1: n fl Ll rl 
t.,, 'IJ "'.._ ll.._ 

t,:~ri, ri"ri1nu1tl'l!!l-l LWnlflti Ltl nm 
'IJ 

l ~ :I ~n\1f.) lfl 1 jfl 1 ~l"l;U f)~'Jti1vin 11 ~U lflU 

n1;LV\U~\H'i:'llun6lla~ fl'J11-! wn111nu~u 
0 1/J , 2.,, I <q J. I 

tn LJ.J'IHHJ fl'J1 fl 11rl1'Jll"H fiY, ct ~fl t'J fl 'J 1 J.J 
0 . ~ L, 't..,' 
11fl1t1l Ut'i:Lntin'ltlULLfle.JU1tl. fl11 

d V 
..... J, y ,!,,// "'L,1 

fl:r'Jl J.J\:Jtl ltif111~tl f'l'Jn:~n'IU'J U 
"'~o .-f 1L-- .,_, .q ...,. 

fl10a'Vl'f 1lr.JUUti:fl'J1': 'll '1 till 1J.Jt'l J.JU-
o.!\ ,¥/ 
!l ttif111VHJ. 
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( Summary of the preceding. Article) 

REMOTE SYMPTOMS IN NARROWING OF SPINAL CANAL 

Chalermchati Ratanadhep, M.B. 

( Dept. of Surgery) 

( Head of Dept.: Professor Dr. Udom Poshakrishna) 

Six cases ( with one mcrtality) 

out of 240 which have been treated 

for symptoms due to narrowing of the 

spinal canal, are presented to illustrate 

,arious clinical features of the affec~ 

tion, with special reference to the 

•· cord traction syndrome". Symptoma­

tology and pathogenesis are fully 

discussed. 

(Four figures. Nine references.) 
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A ~i\o...,, ~ ..... 
, f'I jfJ,rn !''i'Vl 1-Jfl1t'M ct'1 J.J1fl'Wtl ,n: '1'1Hl1U 

tl'Jfl 1 fi1 Vl,__,l'J 'flfl L tJvru rl'l 1JJ ri '1'1'1 6ntl ~ L rlfl 
'1J ' 1 ~ ,__, .... A\ 

. 1.H'JL'nnrnn, U!'l:rltl'1Vl1'J~~'YlLV11-J1: 

~1VITIH111'1U1U 1virrnvnu ~'fl rl'J1J..l L;Ufi 

A.1 "" ..... ·t rt Ul1t't1'Ylrlflllm'..lt'1Ul1t'i ~n. fl11Ltl1 
'lJ l • 

'1'-'~.,r.&.<\, '1lu:r11Jrtnri1n~ 81\ 'UP'liU U l!JU LHM'V1U1 
' ✓ 

~u 1 nnnu~~ u~ 1~ J..11n n'J11u n2;,u 'J'lf -
I .,__,q I IA. 

fl 1 ct '11. U fl 1Vl U: fi 1~111Ll 'Wo/l U J.J fl 'l 71-J 

n 1 r.J1f11-J 1fl fl 111f\ 'Jfl 11 'W11: l~ ~'Yl 1 '1 L~l'Jll 
1 I 1¾ "I ._ 
.un11ct~1-Juyu~uLrlnuu1u~1n,fi, u~n 

.__ T 1 ,._ / ,d' ,__, 

'f'1fl -a:flU fl1J Vl?) ri?M U t0'1'J LUU fl'lHltl 
!.,,~ I!,, ..... 4'-v 

f"l11W' l!JrMffU LL!'I: 1'J1fiUfl1HJfl ~tl1rt7 
tJ tJ 

"- d' ,q,li .;._ 0 ..__ "I ' 
jj..jrJ1lVU11lfl1Hlct1flill. fl11tl'fl0 LtJrt 

~ '11 

1 ~ sf A. ~ 
!:'Jfl:fi UrlJ-JH1fl j lrJULWU'1fl11rl1'J'1fl LU 

' ¾ u 
fjj)'J:U:rt\ j, ri,t1unu11 l~t16nULUfl11 

id'' t., .~ '!I 

'f: LUU 1'J ti 1-! L 1U1 '1 l VllUU. 1u 1: Vl':17 ·H~!'l 1 
~ ~ ....... I l°'VJvA 

~U j UUL1'J'1Ufl1'YlU:~1t'irl1U'W'Vltlfl H'l flfJ 
'1 ~ "" 
~ rin,n finY1n~1 itlnuuutln'1 uri: rir11-1 
.f1 A.... ' .I\ 

l:JU UYl1'1Z1111Vltl1tltl1•H'i:1tJUrl, uc,: 
o v ~ lo .__ 

-u., L fl, 61.1~1-.Jrrnu j J-J1tJ1:unri rt1V11u n 11 
1r T 

f:1HHl-ll9l~~tl j l tJ, TI11vt~1l-l1H1~-? 
IX VJ.I , ,viv .j' 

l-JUYU ~u LIJ° l.'HH MHJ tlU Lfl lUU L 1n11.nu 
~ T ,!\ .,__ '11 1 aj.. .._. ~ " ..__ 
61!U j, iuri'1 c;, (§.. 1u. um,uuun1n~ 

'1 

~-, n 111"lu n 11 nuri u 1-Hl~~61Ju ~,: ~ 'JU 1 ~ 
~ 1-lY ~ ~u i U'fl u 1 u tl 1fl 1fil'1U 1U ~u lU;fl' 

' \I 

2.,, 

l-J 1 f1'1 'JU. 

ctl'\1'Jt111-J7n1in ~ri11~ ~1i;, 't'JU,,l 
1 ~...,,2..-- / "I 

-?'1-l1J.J Ufl11 VlHl VI J..JUYU'fl1f1 1 fitl~fl 1~ 

L ~u.u en u·1uurt: 1 i, wru. ~1n1f\ ai~~ d: 
... ,1i ¼ VJ .__ 

uri: LUJ.JU ~ 61JU1uvnrnunn1H11n1fi, 
i. ,:f Ai A_ 0 .._, 

61f -l WU fl 1 j 'Yl VH'ttl ~ V1 l : J.J fl 'J 11-J rt 1 f'l ill Ir 1l 
• ' oJ 

0 .__ .__ ~ e., I!,, ~ 0 

~1 i-,1u n 11 rtu 1u mru. 1 '1 VIU 1 '111 r.h: ,1 
" ~ " .__ "" ""1 rtri1uri1n1fi. nvi1J, W'l11J-J ~J..J , 

1 0 " ~ ..... ~ ~ ._ ' 

Ufl?1J.J~111lt'lH~rtHl l-l1fl lUtN fl!Jtf-:J 
Q...., ' G..~ ' .q 

u n nti-l ri 1 n ,fi nri-:i fl 1-1r1rin LL n n-:i ri :i ~fl J.J ,i 1 
, A q__... , 

r.h:rnfiri; 1r,n. LJ.Jti rio.i: 61Jri-:iun Ylti-1 
A 

tl 1fl1fi J.J11tltlU flH lVl'W "l Lt~: nl-11 flJ.J 
T 

-;fl U1 fi 1 rtri; LL~ -:itl1: L'l1l fil 'Yl u, 1 Vlf111'11JU 
.__ t., ,Ii 'I t.,VJ I It/ "I t., ,/;, 

n..1, ~H61Jmu,i 1tJn1-1-:i11u1:iuur,: 1ri ri?J 
. L . 
y .__ I o J. 
L'flfl1~ 61ffltYH.J U1ULLW'VlU ~1:11 f'l"ru:'D'~ 



""' 1JYl1J1lt'U 11Hll l 95 

I ' 1/'t,, ..\' ~ Ji\ 
U,WYlUU!'.Mt'lfJfl lmm.u~~1:n1,, flt'J, ( <;,) 
.... ...... ,\ ~ ...... 

~flU'JfHJfl11L\911UJ.J~1U, ( tm ) lflU?fltJ 
...... ...... ' ~ 

fl11f'H'HtHJflUn'Yl!IH!1fllfl, ( m ) lfltl'J 
...... ...... ' 

rw n11 \1'11tJ 11'11-l rni: 6llti'1 unm-n t1n1f'i 
' ' 

1:V1~1,3nu1u1nn1-f'i, u~: ( ~) 1~u1nu 
" . .... ..!\ ...... 

f11H)1J1 ?1tlUll1UVllH 'Ylflr'tU 17flt'J1fl7f'i. 
-' VIL-' I ......... I I 

lVI U ~11 ')1 ll WV1 m1t,:un '.l'Vltl'l fi 1 ~ 111 U WVl ti 
~ t,,~ ~ .__, I 1 ---~ 
~WU1Vl 1nt.l'JfltJ fl11V1tl,Hl1fl1f'i 'U r:mrn 

._.. 1 o a__.. ~ I ~ 
'U tl'Jl ct 1 fl ru Yl t'f flfH.l 1 "VIU '1. 

I oJ ' q 
I Ai O I .._,/ /¼ 

fltlUY11:Vnfl11 ~'3ct\911 llt'i:J.JUYU 61JU ~... ' L r.J1 U ~1 fl 1 f\, VI ri~ 11 fl 'Vl 1fl 1fl'H~ 1t.l 11t'l 
I ,<!\ 2( "l .__, .q / 

~" '111 LVlUl-i '7.lU uJ LL ti: irn 'H1U1 f\1~111 

t,, ......... /11 '" t,, 0 

bl rn, U fl'JVH.11 f'i 7 ~\911e.J1 ml W'Yl Uflflt'l" 'Yl 1 
l:i .q .q.q I I 

fl')j 'VlflL'ltl"flflYlU~flH.11 '11'1 j 'lltl'111'3 

fllUct~~Ln:J.JUY~ 1un11: n~n~ 'l'J, LLL'I: 
I T) . 

Ai I Ai 'l t,, I:::: ,.!, ... .q 

VI 1'Vl 'N fl 't: U1 U ltlU·H VI fl 1'J!U U , J.Jt'JV11JWrt 
,, ..... ~ ..J- ~ 

111111-lfl 1 U U'El U VI~ fl. uru VI 11 !'Jtl-:1 LL n1 
• I , ., I 

A ........... Ai ""¾1 Ai 
lfltJ1fltJ'ElU'11lUY1t'l1'tlflfl'1JU U 6Ilru:VlUlU 

I ~ I 2\ t..,, •._., I 

t'l'Jfl 1 t'i V·H 61JU~ L tlt'J rnu. fill'\ 1fl Ufl YltM 
, '1 

t'Jn1f'i u~ri~11H LVl~tiu t1u1,3 u~1u;l"l~, 
~ I ~ 

u, l'lfl 1 u VI !Hl'1 L t!tltl Hll LLL'I :VI !HI fltl'U j 
,\ I ' A 

fl VHIPl tlU f'l 71-J LL fl U U: 'J 61.ltl '1 11 '3 fl 't: l VI t't 
" ~ ~ 1 tin lJ 1'J u 1 u ~ ·rn ~ rn u ~ 1,3 ri u," V1~ ~ 

" 

o 1 V ,!!, 
u~:1'!.HL-1~, Yll Vl~l-JtlJ'!l1flLrttlml~: 

t ~ via; 
· VltH1'1Lt'lrJ'1lU'lftl-:1m'1fl11Llrlfl.( l) '1lr.JU 

un1viu1f\1n¥1;lnLLn L'll tnu n1rtn~u~ 
! 

1vi;u1iu11L flUVlnUV\ri~' L ~?J l'V1Vlt\M1 
'll ' 

,!!, ,._ I '1 ~ ---~ 
Ltttl'11Hflrt1'JtlU ULlU'J1fffltJ11tJ1 fl ~ll 

' " ' ...... "l..... /Ai ..... 
,:~"1 nri rn11nn1wuu111 Vl Llrt'1H'lti'U un 

' 
' . t.,, ,~ c:__. V a.--

Y)t),3 r.l1fl 1 \P1 C'Hl'1 U1: 11 L 61.l l!H)ll~, rlM HJ 
11 'II 

'1JtltJv1:111 viu m L'El1Lfl7161J11v ntu u~~ 
'11 A 

U t) U VI" 1 U t'H. L jt) ,H''ld l l-J fl fl6llt1" un U 1 -

fl1\P1 mrnitJ LLflLrllWtl L~U'J ntJ ~ 1; 1u 
Lt'1;tl~;u, ~riin~1n1f\L61J1Ltl,1uu1u 1~ 
YI ._,. ..... ,!!, ~ ... '1 Ai ' 
Lrl fl11J.JflULVIJ-ltllH'leJ1 l tifl, 'l'l~tfl~~ ?.M 

~ 

._ • A "" ') "\ 
Ul'fl ~n VIUtlU t"l'tl tlruVlfll-lflltl ~~ tl1'U :.J 

' T 1J 

fl'J11-ll'U~ ~,: rt~ Lnu1u1uu1"r:u: Lll."1: 
A ,._.1 lJ t.., I .q A. nl .,__ 

1m.nn UIJl-31:U:. Lll-J 1l'V!fl'1l\31HMurn 

-r1 ,fl 1fi L 6lllfluu1un u~1~ L ~unrn, 1 w11: 
"" 1 ~A._, tJ11-l1111 'D'El'3 tl1fl1fifl1U 'U U1'U UU l-JlHJU 

1 ~ " c.--"l t.., ..... .._., 

l-l1fl. U'Vlt1flflLLfl L'1'11Ufl11' 11Jtl1fl7f\ . ' 
n 1u 1u1fl;~~ u~-1n 1u 6llrl~ irn n'El-1n1n 1f\, 
1..,A-' Al-' 1 ,. YI 

VI J.J tl ti fl 9lf rWt 'U 'I.HJ rrA VI fl J.J L 'VI 1-l 1 : i VI ti 
T ~ 'll 

L~U'UfliJ'Vl\LtJ1u 1:Vl11'3 L~t1fl1~UH flYJ~1 
'\l I 

,._.. ~ I oVL--

vm ~. 1 \811 M lL 1l'1fl 1 u 'Vl,fl 1u e-i1 th: 1 flVl 



96 

' 
-- 0 

rrn l'.Jn n rru.ri 1'llt1-rnnu 1n 1~. 

'fl l VI 11 rt 7VITTJ'Uf1 ~~'1tl 'Jfl 1 fi1 U 1: Vl ~1'1 

A\' ' id' ._, ---1 ~ ' .i. 
11 !HJ ,HHltl ti tl HJU 611 tl VI U fl "l t1 fl 'fH.11 '1 VI U '1 

'IJ ._.... I I -"v 
'D tl '1 U fl 'J VHJ ~ fl 7 rt r:nt W'l'HJ, l W11: l-l'1Jtl 
o a..- , 2.-,, A;--' ..... 

, 1n mH'l: trth:n 11, 1'1fu11t1 niu 1viufl 
V •~ ' t,., .q L; 

un tm m.,i ri~ ri 11-J 1 f;, riti -1nu 1n ~ :n Jn, 
e.., ~ T "" 

r]fl ~J...J ~J "1~ ;(r')';ilj!] &~;_;Fl dd' u ti :rti-:i L~n'el 
.q I "'>5l ,d° e.., ._ .. 

cJ,fl~iHmmr.r1 ;11 j, rnurru. Ufl"J'Vlt11-
1 c,, O Jt., .___,.1 I 

1i 1M1j 1-Jri-;i1:w,-i1uur1t1-1~ri~u ,1:vrn-1 
V ;. ~ I-. ._ 

~:Vl71UVM, '1hHt~rl, Llflf1Ut1fl, fltl 

;-'.i.'lv '....., 1~ 
~1Vi11U161f-l t'lf n:,rm lLflVIUf:. U fl 

"' £,, "' .!!, 1 £,,~ 

firlflr'lf!Hl'l'lHf1'Uflt'i1'1 7 fl'El '1ffl~~tM , . 

,I .__ i. v 1 t.., "' 

LI1~Lflfl. tl1V! 11VIUfl 61f-?flrH '1ftl11--' 1ru 
~ o ..j' V ~ 

1-l lfl 'UUl 6ll7 Vl7 LtJUt:J'1 Ll VM, r11 n • Wlf 'EM 
~ ~ ·o 1a.-~ 

vH-i1~rif'l1u r.h~,{ij uun: ~1 V!HJ 1Jti 

VI~-? j: l'Jrl1"l:nur~'1Lrll-nJ:1 L61nLLJ'Vl1'1 
J.i O "lt.,, 2.; 

Vlrltl1"1Yll'll1'l'l7ltl1 L'J. 'llU1tH1Vltl7V111 

' £,, ..... ;-' ~ --- ._, * 
flZ'lfl lflri1fltl U11Ul-! tHH}O.: fltnu LUM 

T 

A/ v9~ e.., 1e.., 

ltJUfli"lU j, Uti'J"l'1!JtHrlU Vltl1V11Jtlflfl 

1-J 1 ri 1 -1vi ~~mm: L.;; th fl. ~'Ju tJ 1 VI 11 
' 
"' <=\ f O <f I 

L'l"l1-HW1l-J, L'1f'U'lltl'11"111U, Yl11!'.ltHlfl'1 

ct 1 V11unnnu 1 ~u L ~ tJ inu ~tin 1 n l tw1 vi;tl 
.!, ,41 t '°\.!,~.__. I "'t.,.__ I:: 
n~~w. flUJ~UUf)fl~-itlJ01~11'11uVl'1 

~ V "' 

t17ri11rnum1ri:t11vi111m-i, , u~:1--Jfl:1 
,!oi "' L,, L,, I 1 t..,,"' f .I:!, A ._ 

1tlnuun~ LrlfJ1-?, '11'.JU VI 1J.JL!JfH1'JUfl. 
Ai ...... --"' .._, 

l flU'J flUfl11rll'1 lt'i'eltl Ufl 'l'lfl-1 tl'Jfl :fl 
,~ e..,..\ 0 --

11 W VI UJ.JVI U 1'l'l ~ 1 f'lOJ j;j "1fl. U tlfl l 1flfl 11 
d 

fl1Jl ~tl!Jfl'J1J.J tH-IU1~ l fnm\1tJ, U~,itl -l 
' 'l) 

TI111"11 ,in;u l ~ tl'H1U fl 'J 11-J L V\ l-l 1: rtJ.J 1 u 
.q.q,q J. ..... A ~ 

U~fl J tl 11 fl U'J fl Uf111 l fl r'ltl'U_ VJ, 1'111VI~ U 
...... 1 ~td ,,/,,,/.!, 2., 

fld, f111V\'1U 'Vtl1fl1fl1-J tlflfl61fUL l'U UtlU 
A, '1 ~ A, 

Ut'l:1--m1n, fl1-:ltlU .Utln'U1f1'iflrll-:fl'J1l-J 
:. A. 'IJ ""'"""" 

fl nrn, u Ci :tiu j, rii.,-rrn,utl ~fl Hl1i17-! 
""' ~ ._. ~"> "O I I 

HH flU'JflUJ\1'J: Vlt:Jl'1 thfl11fl1'1 j 1'1f'Ufl11 
•Y o ..... .l' .rt.,, 

11~ L ntH'i 7 W~l!JU L 'J~1U 1U j, lIJUflU. 
f ~e.,., 0 !--" L,, !--' f 

. n 11flri~-atri1-? j ur1tl-!Yl18lf'Hl~161f"11tn, 
, ._ A ---~ --r o.q ~ 

~'J'Ul-l1fltl7~Uli"l1tl~UU'l'lfltl~LU~fl, Yl-l 

1 1 " "' " Ufl7'J:1lnl--:Vl1 Uri: U tl1fnfi1YlUJ.J 

J. o 1 t.,, "" "Iv ?--- ._ X , r 
61f '1Yl1 VILflflfl1';J: L 1U1VIUf1'1J'U, l'11U I. nu 

, E.,s,o~, <i,d'v 

n 11'lJYJL i"l1tl ~uun1 n-?tl u'" 1iri11 i L uuriu. 
, 'I] <>.-!\ ..... ~ t.,, ....., .:I' .,_, 

tlU l-i L jflfl, fl11i"ll'lll'l~~~~J.Jrl1LU'UUfl 

' ~ ""VI d ,!oi " 
Yltl-?fl'JfllflUl-J Lfll'1'1'Il7'1Ylfl'J11-l LV\U'1JM 

/. , .~ ,I, e.., vA 
U v-m U, ll flt] U'l'l i"l'J 11-J lVI U '1l'fM i, 1 V!U 1 V'I 

'ii 
11 ""' A, -- • ' t.,,"" 
~ 1 Ufl 1 'HJU, L 'V-l11: l-.Jfl flfl 7 U '1 'Jtl U'J": ~U, 

~ ~ IJ 

,: 1 niun 11~l11Cll1 l~ L~U un Vltl'1rldf11fi 



.,,. 
1J 'Vl1J l llli l'fi fill 97 

mJ,: 1nri1rnu111 L;rlfl uc,: rrn,1111 
.._, ~ t.., ~ I Q I Ai .._ I 

fl U i')j~ u~ 11'\ H L~ 7fH11J.J, fl rnH,UfH'ltM 

)!;' 0 - ...., t,., ' 

t11n1r1 ,:61lurn n11nu~viM ¥111111-.rfl1u 

.__ ' ,!\ 1 ' ~ 
flut1u1.:tti:remnmrri, uti: 1n:vi11-rn 

I I * -',!\ 
n~~~~UrJUUU~7flW1fl~fll1f111trttltJfl11 . " 

0 ,.,At O .,_, 1 ~~ 

1'l1VIU1'Vl~l1'lq) j tl~'1!1~~L1t'i1. Vl~U 

~1r1u ,ri;ri~ ~~ riri 1 u;~ ~ ~ ~nti u1uu1u 
'II 

<'I " ..... .__ ,, -' ... I 
UC,:l-J tJt,1U~l-.1~~ (L'Jf'U'Jf ~fl LtH"· 

- I ~ '...., ' I ~ t,., 

U-JUfl) f1flfJUfltJct1U61ltl.:t11~fl1tJ'Vlf11H 
'II 

I 

n11rin,, u~:ct 11,u-nu~mn,~·rin, 
1 ... ..., A ..... .I\ 1 ..., 

?HJ V17-nVl tll-l l L 6117 l i'l1tl.:t !JU Ylfl UV\tl ~'l'l ?'I 
t ,!\ 

r1r1~~ri~rt,nuu1uri1n1fl 1nunn. n11 
L,,\ ~ 0 cl' t., \Ill,., I .__ ,!\ 

VI U 1 Yl 91' Hl 1 !JU rltl~ Vl 11 tJ l '1 Ll fl tl'rl 11 'lll'l 11 
....... 1 ._ ..., ~ 

H~:rin11n 11Vl7U t, fltJt'l11J.JfllHt'itlfl. 

~l~L~'fl tl:r:viu.__n ,irviin L'll11; Lrl;tl.:t ~.:t 

,q l,. I 11,., -'\ I 

':lnuiir~rt1 n1wuutri~11un,1, Llt1:i1~ 
t " 

1,u ~1U frin;w lHlti: 11ri·nn11 Vl1U 1, 
cl' o I ~,l,., • .._, .I!, 

wiuh:n, LLmn,vi~ vi~~ri-;i1J.Jnu1r1r1,i 

u'Vlu ti ~-,-.r 1 ri ri u1 .:t vi ~-l, ,m 1 l-1 191111-l flt) .:t 
1 ,d,~1...,, 

fll1. Ufl7'.tYl11ClTHY.ll-li9JHL6ll1flll"I Jllti.:t 
J. ~ ... ... 

~(HH lU Ln U':I fl tJ'EI ClU'I flW17 U 110: tlO.l'I fl J.J 
T V T ~ 

"" .__ ,._,, ~... I .__, -Ii 
WJl'll-M 1"11 ti. U t)f) nnu HlLl WVlUU-H'lfl Y1 

li ~: ri l n u1:m11: ~1 umUl;i'lltHUfl Yl1'M 

!1 'lfl 1 r'l 'fl UmHI ?H 1",, l '1 iltl l i'iUWl 11\fl 7 
'\I "" 

,1n ~1 wn1un11~uriu1vian1n1u-nu 
ll 

~ / t..,o I 

U'U, Ll WVlUl :11tl-.Tfll fl 1H'11'Jl1 l~fl1 mu,: 
I 

;ri 1·niu1-n,:1;unnt1UU~tJU 1ihi1 ti: 11;u 
~ E. I ¾ "'.I '1 

l'l~Vll-!1'1, lWtll:fl11tl'J1fl,1~tlluflU U 
'\I ..... ~ 

tl'Jfl11°1L1~: flljflt,U t,,H.l1 uu,: u~ri~ ~m 

ti u1 ~ i 1m~, u t1n '] fl ~tl11n ~ 1u n 11uu-
.l\ .__i ""'9 '""',!\, 1 ._.I!,.., ✓ 
l'lfltl"1 l '1Ulfi. Lrl7VIJ.J'1Jl'J U VIU.:J~tlv'JJ..jW 
~ o 1'--' v.!i r 1 ,A "I Ai .__ o .__ r 

flV11 VI 1~fl11 1-11-Jfl: L J'Yl~~nn,t"lru. Llrl 
I D u 

r 4i " r r " .__ '''JJ t.., t,., 

LYl1l'ltl11 t11u1:V1~1.:J'U11Yll'1 Ll"IU1n1n 
;. ~ "" 

11 u nu '1f .:iu 1~ ri1~ri fH'1 l-l t ri1t1, th: flflrJ 
• ~ t ..., "'i r r ,!\ • ..., r 

fl Ufl llYl J.Jt"lfl U 1: J.J fl "i1 ~~ U fl 'VlTIHJ':l fl ,f\ 
¾"' ~ ~,!\ '~"V)l,., 
'11'1-L 1U61fl ( U'flfll1flflHlf\U':I, Ll'l_1'1'l"f1 rn), 

r .__ r A t..,-\ I 

u1 , : ~ ~ n u·n rin: 1-1n11 VIU 1flm ,n1 Y.n~ 

~ntl1n~iurn~' ~~;1'1tl.:J~fl11i1n11~trn 
V 

'117-l1-J7fl. 
I I cl' 

1:wn,rn~,,nti~t 1n ~~Luu L 1rnuTu j 
1 AL-, ~ Ato .,__,\ 

UtlJ.jJ.J '11'flU~U1fl Vll-l~n:Vt ~lflrutin~e~ , u 

.II, r 4 
U1: fl 11, flt] fl 1j(l 1 tl!J ~ ~~I 1: L\" :~ n 11:. 
~ , ~ .._."" I ✓"I ..., 

o/)~ ~ti-HJ U1 ~ tnrn ')fl U 7t11 ~ flj U WVI UL ?l'lltJ 



98 

f6 '1)1.,, ,c\i ' I.,,, I ~ 0 '4' 0 ,._ 

lnt.H'J LWr.Jt ~'JU1HH.I LYllVl'1 LY.JU ~1V\11J 

fllH'l1'Jl t,rn~~ua~-rn Clw tri1). ~JU 

'l ,l:::::2\q ,!\ ~ 01t,., ~ .._ 
d,, qpurn ~ L LJ HHJ 1 6lf H1 1 Pl t'i fl U 1 VI U fH'M 

"1 I .!l\ Ai O ..... "' I.,, ~ 
u~: Ll--HUtHMnt11'P11rJrnrJfl'm. (w1 

..___ I 1 ~ ~~ 
rt-Hflrl'Jlflltl U U1Ufl'Jfl1fi U'I.UJ'VlU'Ylm: 

wti ~ri1fluL ri1~. ) 1 un 1nLu1~'JUL'lll 

1'11VI nti t1ri,~ rJ W 1 fi Y~fl L '111 fltJtH. VI Clfl '1 , ' 
I::: oj.- U"l ~ I ""V 

irn ,: nfl u~~11: 1'111 LU LVHJHYJ1 n,ir,-, 
li • ~ 

.a. ~ ...,"', L'L, 

n, 1. u.i tic.JU fl r'I t'i ti min 11111 ti tH L '1l7 fl rJ 
I • f 
~ A A oj.-

Lf11fl-3ti1J'lf-1':~nf.Jtf~1'J: 1uria-afl 1rJnn 
li 1 . 

fl liJ 1u u1u fl'Jn1r1 T ?HJ ~1u ~ti1 ri~111. 
1 ✓~ 0 

1unvmu111n L6111U11-J1li1u th:nriufl11 
Q....,, ' A ' 

1J1HJ'HJ 'llrM Ufl t'Hl~ fl'Jfllfl L111VIU 11 
• ~ ' I::: 

1:V111H1 u11rn-:in1r1 Ml~ ntiu fluw.arrru 
/ '\l 

..... ' oj.- 0 ... ..., 

,n a U 11"11':Jl~tl 1IHi ~ 11:, , 1 WU'1t'M 

... I::: ~ ' ' 

'Yl11uth1-11ni rHV1l-lflYJ(11u Tlt1n1-11 uric,: 
l,:::: ~ 0 o.., I 

f11-3 L'VHl 1: r'llU'Jnl fll161JfJ t'llU '1ltl~ rt11 

cl1:fl?Jl'Jrll~ j in. Ll~Ufl ~tl1fl'Jf11fil~ 

~ VJ''°' ~ 
1-Jl'l111-1 rt:fl-;in utt: 11-J1-J 11n1 n,: ri-;i~ 
4- t.,,oj.- ;::; I.,, ' 

l'J ~ rll 'J:. L 'lll u fl!JQJV\ 1U 1ri rltl 1~ LL UUf(l u 
&J 

.!l\ .._""",q O..__. I 

l-l 7 n . t'l ri u n n ,i t1 ri cl n.n r1n 1 n mrn u tJ u 
1 1 

ua: LL~u 1 -m 1 u 1 irn-1. 

t,., ... ~ vi I.,, 

u ri n 11 fl ri 11 J.J z 'YI 1 n'Yl u 1 fl 11, 'If H ,i 

..., . .._ I o 

1m1 nn 11~u nu lflYJu I m1 v.Jn mh:11 ritll: 
..... ' ..... ~ ~ t.,~ 

U fll'lfl~tl'Jfl 1181 1 fl-!'Yl!J1Hl:tll-l1U ~l'llUU 
11 

U~~ t Mlln 1 n11J fl ';J71-J11u L;tl-1 i, f'IL.,ru; fl 
11 d 

A ;. 1 , '-' L, ~ ~ 
LHM VIU~ U1:Vl'J11 fl11 fl~U HI flHUU. 



~ 

1J'V11J'l'lfU.11:ifl11 99 

t ~ ,._, .__, ~ ,/ t 1 I ..!_ I t 

fHJU'Yl,: ti111fl flUV\C,'111flfl111t'ftJ,HUU 'n11U 11 U 1: rl'J1'1 l'lfl1U t'i?M t'i?IU?Jtluu 
,q .qL,,J\ "IL,, ,._, ,!\/, 

LfltJ1fl ~L'lltJU L'1'111'WflflUU1'l1L?lfl '11117, 
. tJ 11 

ll 
., t., I "I 1,,..!i ~ L,, I I vi L,, 

mu, fl1U 1'1UfltHW1:ll1'J1flf.l1'1 L1U1'1 

UflVl'MTl'lfl1fitl1') 1 rt1uflo-i:' Ut'i:fln1'l ' . 

nu l 'll 111 " ~ J.J '1l ti t11 l-l 'MHi 1 ; ru 6lJtl vi ~ " • 
d 

~ Al' " ,qfi, .._,.._ 
V\11Hutn. U1'J11Tlfl '11111 fltlUflUfl 

t ~ t., I "'lt'f ,I\ 
llti:MJ1'1tl1-JLlUl-l'J1 Lt!, L11Ufl. 111 

1 thfi?IU 1 L ~u ,j7 L~Ufl11a'l'11 nu. "' ~ ' ...... L,, " X "I I 

~l-llJ Ufl 11 l v-l11: ?11 fi U Vil: L l 1111,--1611U UJfltJUU 
A 

f'l'J1l-l rtu 1, 1u 11tl'1 fi 1 rtu 11-11n. 
11 

fJtl1fl 1 uu1n1nmlrt1Hl11U." 

""'"" .,, d. I o.E:,. c!lJ) " 
'VfVfIUl ru fll1 lJ 1 t 'J 11 fl 11 UY-, 'V1 tJ 1 'Yl tl 11 tN fl 11 

A ~ ,~ " -" ,._J./ 
r;,. Lr11tMJ.ltlt-Jfl'1f'l'l11lfl"1J.J L fl ,w1:11'1f'lfUU W1:ViUUV\ rt'H rn:11'1lfl1ll 

' . 
"' ,!\ .q ., I 1 .I\ "" t,;1 , ..... 

lm. ,un 1Y al. 1-Jf\V\J.Jtl ~. 1-lfl L llUU!JUL fl1 ( tJJ.J fl,tlrt1 l-1 L VH'I U J.J) ~ fl1: fl 
11 •1 , '11 11 

~ ... ·"" 0 ~ "'"" ... .,. 

V\1tl'll1U fl'1fltlf1 U.W. '111'1 lW'lf1'Wt'\1tl LLt-JUflt\11'l'VlU1 1.r-1. fl111'1f 

'----------------------~--~--



' 
l l ~l Ll fl U 1l l 1l fl Ii 1 1 

911 o.1¾ a1dl ~ cv ~""' "" ~ cf • 
,1uu1JJv-1tJ'eJl'\.rnuuu. "nuw 1nru1un '!"l.u., ffJJ•1rn mrn\Jl\Jl l"l.\?1., ff"" fl'lltl'il'U l"l.U., 

~ . 
• I "' "' D d .I "" ., ~ ,,.;. 0 d Ms 
JJltLfflj nflm:my l"l.lJ., r. me ., ultlffljfffl\?1 ~'il'U\?11 '\"l.U., \?llH Ll"l'l!ll"l"1tl l"l.lJ., · •• 

., ,,;, ._,1 D d 
ff'UJJ fll'lllfl!J l"l.\?1., Ph.D., lJ.l.'l. ff~f1''l lfl\Jl1 'ff~11 '\"l.U., r. me ., •• 

flJJll \Jll{lt{l"'mm~ l"l.U., Dr. med . 
• 

...,.__..,L i A/I 
<ii>, Pearson, F.G.: i1-JV'ltl~fl Urt Lfltm, 

.,q"', ---~ I ~ ............. L 
'J ~n 7H1f1'1ftH1'JU'11?1~1Utlt7fl LJ..lfltlrtf1lU.l 

' ft 'JUI.JU J. Thor. C ardiov. Surg. 1965, 

49: 11. 

o "".__ '"'t L .YI ' r.., 
fl11Vl7 LJ.Jl'ltl~fl Urt t'lUU fll!W117-3 

~ 7U ua: Ylntrnnu' U'\l-J1: rt1 Vl1U 1:n-1du 
">A I::: t., 1 .__ .... t.,lj I 

'J 1lfl11'1JU ~,i vnu U fl1H'lfl rOH.JIJ'JUntJU 
' ' ~ 

~111n 1nuLtH4'7:t1u1-3u-31u l1ri1.J:L1-3, 

, rn1:11 ~1J.-11n11;fln, n11r,n rn1-.J'1lt1-3 
'. 

L 1 t'l 1 'll7 J.J 7 L U L l-1 fi tl.__t1 ~ ULl-J . ~ 'l U IJ U 
.y,.. I "lt.,..l\ 1 

( 'lfm1u1) 1flri~ ~ 11u un11rin, ro 
Ii 

0 t., .__ 

11U. fl11 Vl1 fltlH11f1U fl71 'J1·HJ1 zitrn 

t., 1:::1 , ' ,t, t ""' t., ' 

l'l1tlJ..lfl-3 nfltl LflU l'lV11lL'1-iUt1, lltl'JC.Jl 
A/ ............ L ' t., AA ,I 

am 11-.Jl'l?J~mrn tf 'JUVIU1 ( LltlUVIL1U1) 
A L , A ""' L--'I 

fl1J..HLU'l'll'Jl~, iJ.Jfl ~lfl1tl-!1-.JtlL1t'1N 

~tltJ j 'll!Jurin 1'1J7 ,~ ¥17J.Ja1riu lmJTJlf'1U 
' 1 t.,, t .... A~ 

fl 111-Jtl ~WlU U fH'ttl -3. l'l tJ1 :OU ii 7 J.J 1 Hl 

11n,~111-1J; m ;ri~~~11rnu~ 1811 i 1u1 in 
'A .....,3( ~ r.., 

ti U l -31'1, LLC,: ~7 J..l1 Hl fl V'l '11 U 1Utl fl'JU 

I "" 
J.J 1flfl 17 e,Jt, ri. 

"' cf "'i <\ 
"1110.HJ tVlWTUfl W,]J. 

\m, Glencher, H., B.E. Fossieck, Jr., 
.... ...... 

and M. Silverman: fl 71Vl'1~tlUe.l'lVIU-3 
, , ..... "" ~ ... '.__ 1 . A\ 0 ..... 

num~t1n1nLfl11:tnOA 1ri utin l'I n r~~ 



' U ~ W fH.l 'eH il fH11 l 101 

'11LUU Amer. Rev. Resp. Dis. ·1965, 

92: 741. 
r...,, "It.,~ A'\J\ ,q 

~'j"HH1U LflfiDY11 ,uctvu LltlUf'l-
.• ,.r.1, 1 ,I\ r...,, '! ...... t t 

utlrlU U1H1 lZ,tl'1'lltlHH.l'JU10. jf'l nu 
tJ ' 

1 n 'VlfltitlU~'JVIU~. ll?JU~l ~U ~1:n~1V11U 

-'\ 't .q 
. l'l'1lftlUlfl1U1Hlfl l-J. VHU?JH'l ti~~ 

.q,o\ ...... ' T A 
(H 37 Ra) t riu1 nrtflflllt'i: llUfl 1uLf'l1tM 

...., ly 1 ,k// ~t.,,o 

f'ltlt'U.JU L'l-l1l-J1 flfl11WU. LflU1 
" .:__ ;, t., ....,_ A. ~ 0 

LLVhfl'lfU 'VlL1ltlUJ111H, fl'a 17' l'.-11V'l1 

f111'VlVH~tlU. L'1~t'\17tti'JU'JCY 11fli1U'J'U 
tJ 9 

G> o '.> 11 fJ 1 fl ~ n ti 1 fl tH do. '.> U'lf. 

1 " t 1!,, I:::~ ur,: U fitlU f11C, bG> f'l'U Vl~t,tiYJ'Vl,JrtU. 

tJ~n; u 1 'lltl.:J fl 11 Vl fl tHltl u1111tiiuh1n ~ 
I " I " r...,, "It., I 

fl11nl tl111lrt. ~17U.:f1'ULfllrtUtl'J1 

.q ""' ~ .r ' tJ 1 '1 · 
'"J 1J U tllll:LUU VIU 'Vl11 Vil-I Ufl11fl,H1tltJ 

· n11r111uu'llt1~~ t~ri1u~ci-m, u~u~ 
t., 9 4- ...... "' "' t., t ""' 

fifl-3 fifl Y1 l'J ,, U Vl lflfJ'J'1Jtl 1 L 11 tin: lMJfl 
.-\ ' 

J.~Ufl?JU. 

.., .,,, .,,, 
fflJc.istl 1J1jfl1)~ \Al.\?!. 

t., .... 

Q'I. Dahlstrom, A. et al.! 'lltlti-llflf'l 
0 ~ 

fl11 fl 1: ,1 U'Dtl~ ~ 1: rt 7 'Vl l 1 W'lfl Utlfl1-
/ .q 1 ~, .... 

!U1'J1 lfl UJ/11 lrtU'll. Am. J. Physiol. 

' 1965, 209: 689. 

r...,, -- ... 

f'l rn: e-l 11 tH 1 U ti 1 t'i U 1 fl f'l Ufl YI 1 ~ 
2J 

,q "' ~ A .-\ 
rJ~Lm61-JJ.J f'inY11~t1nb:rt1n utin1-

'"" ~ ~ ...... L, "" "" t.,, 
1lHl1 lfl 'VlLC,U~V111utU'll lVU.Jlflj..J. in 

T 

\Al[J~1U1: rt1V1t'1vnn~ rt1u 1viru ,: iu l;U-t 
t • LI 

.I\ ~ 0 "-'1 1 .,_ I q I 

vi 1: tJtJ~tJU1 'llt'M Vl1 1V nu lUflt,j..JUJU11-t 
' , 

v.l\ .._ .I\~ I 
LL VI ur, 11-J Y.l r, 1 mh: rt 1V1 'l!un'Vl l-J u 111 u fl n-
~ .-\ ·• '.q I "I ' J, I . t., ~ 
1u:r,u 1nut1u11nrit1 ,tJrt 161fr,n nn1l'.-ILUfl 

'lJ 'II .._.1 A\ .I\ I .I!\ O 

Vl1 ltlfl'Vl. f'l11J.JJIIU1LlUUVl1tl11U1U 
I ~ "It., ~ ~ 

'lltl·HJrn U t.h: n lfl 1 VI ti7U WU L fi l-l 1fl flti fl V) 

•I ), 11 '°'I 1 ~ 
Ul-l Ltl~.Ltl., 1tl1tHl-11'VltJJ-J ltl.'J. LLt\:YI , ' 
~u~~.:J'DMtJi~ 1,~uu ua: a1-!. t'l'J7J-J 

'VIU 1 LL UU'llfl 1tl ti 1utJ1: t11 n,: a mtt1t1 a~1 u 
I ~V( I! "I 

i11uV1 Lfltn1fluJ-J Lt1~.1fJ. t1t1n nl, un: 
t .-\ I 

tlti1mh: ~1vrnt1n11 ut11 ~fl ,:n1:,1 ut1ti 
. ' 

1tu VI Utll-lj L~Ll~n1:,1 tl1 fl7j nu lUVIJ.Jtl. 

tl:~ 1utJ1-!~'JU'1J'MtJl~1,t11lL~~tJ1: ti1Vl 

'~' v•1 .q 1 t.,,Ai "' L 'VI n,u~ m n mun 1 uu11-:irn n tH rit1,n: J.J 
'II 

ftl O ~ ' I 

u1: rt1'Vll1VflflU?! UV\U 7 LL UU. 
'II 

ff;{l ff'U l 1'il~ \Al.1J. 
" 

(§.. Sarma,, P.S., R.J. Huebner, W.T. 

0 1!,, ... ~ 1 
Lane.: 111 1 Vl 1 'VI 111 fl LU fJ ~ 1'.I fl U 

mrJ.Jrtlm~f mu t1:1n LUl11~ (1'l!tn). 

Science. 1965, 149: 1108. 

t "I ..... ~ "I t.,, " "' 't l'lf n L11rt 'VlllUfl L'1l111 11JJ.JtJ1U ti 
vi·AAJ ~ I 

'1Jfl~1flLJ.JtlU fl.f'l. G>d&~ UUU17fl~'l1 



102 
""I<\ 

ff ll' ff '.i 'l' 1 G)f 

~: 1 I') t U 1 'J trt tuln~~ ~uunin,11lf'IU. 

t.,, ' "' ( 'PIJ.J1UU'lf1'11tl~e.JU?J : fl11-J11U~1'1UJ • 
' l) • 

t.,,' 1~ ...... ~ ... 
e.ivw11 ri:1n iu11~ nuun,,nf'lu'lfun 
tJ ' ' ~ ~. 1t,., ... 
m, <-», G>'lm, ut1: (.l)G) 1Yl1UUfl'Vl1 VIL11'l 

~ 1 ...... ' ~t,., 

1Utl1tlfl lHffl'J'Vlrll'tl~ in. ) 

• I ""I ""I 
unafflj 'Vltl'11'illt1J 'W.lJ., Dr. med. 

&:. Matts, S.G.F. : 1h:z1wn11~1u.n11 

1flY1Ue.Jt'I 1~tl~ri llt'i:tl1fl11tl7'Pl11L~ 
' t..,, ~ q,_... ~ 

UtlU ,1n tl1:fi1Vlfl';)U !JrtJ.JYl ti:rU.J1lH1. 
lJ 

Brit. J. Clin. Pr act. 1965, 19 : 569. 

ci,1u,nu1~ urtJ.Jvi t1:n~rnr1 1ny1~ 
tJ lJ tJ 

,1 . ~ ti d ~ "I ' 
rn u VJ rn 1.u1 e-rn rn u t1 ri u a : ti 1 n 1 nn 'Pl 11 i 1-1 
, A ~~ 

utJmwM11mh: fil'l'l, VJ~rtu G> G> o 11u, 
'\ 1u...... ~ 
b nu iii jfj rJ1: Vl1U U1 U 'lJU 1fl G>. b fl., 
' ..t' 

nriut11ii111 m 11tn, 1uu11r,1u1u m 
.I!\ t:., "' t.,- ......... 

rnriu. uni ,ic.ia 'Vl 1 n , 1n n1 ~ 'Iltl~ N rt 
'.IJ 

,d. / . ' 

rnn'.lf n 11t1nn1~n 1 u ur, :t11n 1n1 fin~. 
' ' '1 J.i..r- ..i- "-'"IL,-"' 

t111n~-;i1 u 11u~ mu ue-iri u,1uu 1n e.it'H'l 
~ .;I' ' "I IV ,<!\ 

b~ LJ'lf ., 11~VJ1!JlHlCJCHfl1 lf'le.JtHl ~ (s.. 
,i..""' ' , "It.,-

U".i., u ri: vnn VJ J.Jti 11Y11t11vi1111-.a.lfl u 1n 
"' A ' "'~ ""' 

C,Jt,fl m&'. u".i. L'Jfrl'Jle.Jrl?lULnfll71lfl11 
.\ ,!!, .. ' ... 

YIU 1 l U 1 f'lrttlULle.Jtrn~ :t1 fl'fl UU 1 U, Ll t'i: 1-1 
I ~ 

i}V1i111u ir; uriu l~U;U ~'JU1'11 lr1f111 
' ..... J. 

tl?JU rtt'i,Url'JlrM rm:,~ llrl: t,I') fl'Jll-l Ll!J 



' U WU fH.J tH 'el fl c:1'11 103 

rl·m, fltJ~'JU 1un11W1U'IJtJ,Hl~tHLti:ri1 

11..,"' '... ¼ ...... 
fl LJ.Jlfl'1fl1'1'lllUl1UV!t't-.,. 

~ ~ -~ 
U 1U~Vl1Jll Vl 1fl Ll 611 ~ fll"ltl 1 ~'llJ.J Llt't :'fl 11 

fl11~ri~ui~L~n~u. 1~wm11n1nu 
A , 

U1~tlU ,. 

' .._. ... .q 

~. Madhavan. S. : 1m11-11:fi'1J'O~VIUH 
11 &I 

ti''l'J;lU~Ul171911~1u-t,J-1V111~ ur,: ll"ll1 -
.a 

t't1. Ind. Jour. Med. Res. 1965, 53: 669. 

0 

'l1UUVl, ur,:,1U'JU Gfl~G) ua: ~o(j. 

Ai 1~ ...... ~ ..... 
f')Ufl'IHJ UUJ?l~'111H1J'1'1~rttl~, r11J-ltnfiu, 

\I ' ' 
I ~ "' 

tJ11n~ r1 t11mllau 'lit!" 1111111-11:n'llti~ 
,1 11 J.I 

.q 2.,,-'\ '1 ~ ~ .,.. 
V\'11H~1'l ~ 'Vl tltl U lJ-ltM l"l!I G>lm.Cll~ U 

&I 'lJ " 

(J-1Vl1l~) Uti: G>Gfl.\ro(j. ri (lf'l11tn), 
I .q !.,,~ I ,I!\ 

rt'JU 'll'M Vtru" ~Id~ VlTJU rnJ.J 'l!UlJ'I') l"ltl 
&I 'lJ \I ;,; ...... ;,; 

G)(j..G)\m u (J-1n11rt) ur,: G>~-~iro u 

( 1ri1 nn ). 
I J 

n ,1u11n,i1~ut11,1uu 11N11: J 1u:n1~ 
.q ... ' ~ 

1181 H} ';' n l'lltl -lVI Qj,l ~ YH V\ tn u. .a &I 

o d 
~11-3 LW~1VHlltl W.U., M.S. 

Cll. De, S.N., Mukherjee, B., Dutt, 

~ ... i 1 ...... ...... J 
A.R. : l'l!'fl'e!Vl'J1 '111 L 19'1 U fl!HWl '11 LUU 

~ /,., "'i .!!, 

1'lltlLTJt, 'Vltl1 'J f.J1 L ti V11tl. J. Infect. Dis. 

1965. 11 5 : 377 ~ 381. 

Vtti~ ,,n 1vln 16'.tfu lrlt1t in'-'11u-l1u 

l~tl fl.181. G><f~ro ~1 TJ~':11'1fl l1f'l ~ 
~ I J ~ I 

1:u1111u1t1L'l1Utl7f'ln.lUWUL'l!tl ltlti'1'1tl1 -
... ""1 !..,, t.., "' ~ ..\ 

'JU1 Ltl LLrn, nrn:c.111U-!1'Ufll11-JflflY1 
'lJ 

L~TJ ;urltil'iHtl17 11flflUi!ii'1ulN 

WU1U1t', l 1fl ~fl~fJ f)t,flfl\911 '1~ llt'l L~tlU 
..\ 

fl1fl~7\91l-J l"l.fi. G>d~ro rt~ J-1n11f'lJJ 
A ~ ;,,. .qt 

fl.fl. G> d~tJ.. liNtlVl11'llfl Ltlt',fltl1':l!J1 Ltl. 

1u'1lru: LnU'rn""u ,;,r~ '11'J1 ( GI d ~~ ) 
v ~ Ai . ~ 

L ,i 11t1-l1u rt~ n 11 1~rrnu mfo-.1 'lJ-e-! 1cnt1 

1u1 t ti 1,.rn'i,n~,n.i 
~11U-.31Ui n1;Wci1 Ufl 'J1'11 lfl l ;f'lfl,,___1-1 
'Li • 'IJ 

f')U 1 ~ ~ ~~t1U'l1itilHJ~ ~ 7rlfl l 11"1 uri:1u L 1 
~ 

1nY11u 11~~u·rn1ri, 1~itHH 1utn vi11 
/Ai ~ ?-'.I\ V ,._ 

tJ:fl11 Vle.!~1-Hflr,tiU7'1, Utl':lVlrlfifHJflU 
I O ~ "'< I .__. I 

161f1l-JVl11 1 nL'lfn tlVl':l7rl 1lfl111Uflt'U..J'1Jtl~ 
, 'll , 

~ ' ~ "' * 1 
L'lf'Elf.J'ULLC-IU1U:,n, fiflY1~fl11Lfl1le.l1 U 

~ ,!\ ""1 ..\ ~ .. 
r.Jrfl'fl 'VHrlHJ1.-ll1flVl1 1, f"lflY1fl111NL'lffl 

, 'll 
~ I 1 / -<\-" "--' 

lv'ltJVl7Vll-J ~ltJt'.l1fl, Vlfl~flf.J ':lW, fl71'tl 
'IJ 

' .I, .I:!, 
n rn.i '1Jtl ~ t 1--l rn ri tJ nLl ri ~ '1lti ~ u n:, n 11 'V1 n , 



104 

..__ "' 111•0"~ ' 
tl-Jfl" U'lM111-J Llt'i: 1J.Jf'l1Usl tHf111Ll~ 

fl 1: ri U'1JtM J-l: L; ~, L flUJ'11fl 111') '1 rttJ U 

"""""" "'1.-1\ 
U~fl1'J1'11l-l'J1l'lltlsl Heaf. 

l'1~ri~1U~f11U1 flLtJtiif'l~U 1u~ 
'I o ~ Ai L- T ' '11 tJ 

U 'JUll~'JflJ.,I: L Hl-l U'el mHfl 'J 1 ~ 'J fl flt!U-

t , ~ "'"" ri1n, t nm~vn:t1u1"!H 1u11u'Vll-Jn11 
' ~ "' "" ""'"""" mm ,:,i U 'llflU/:LHJ.,llfl,: UHJ U ~fl 1 U 1 

L, ¾ "",q,q ·~ ,._ -'I .:_ 
ut1utN1-J1fl'llU: tl~n nnu,:naIJJ.JUUJ 

¾ 1 .!ivi L,, ..... ,._ L,"" "" 

JJ1fl'llu u11uri1n1un111ny1un-:il-J~nn. 
1 Ai ... / L,, Ai 
u 11 u "1uJ..J n 11'J111°'i, n:, ti u ri. 

0 d, 
~lH L l"l'lf71Alc'11U lAl.lJ., M.S. 

<i-. Brosens, M.D., H. Gordon : fl11 

1 L, Ill I ..... t.., A ""'""' 0.., 

'1f 1 iu, un '1ft'iL~11 Utll-lLWtl'J'IH~Ull1'J: 

..... ,._ "" ..... !l,• ...... / 

rrnnrirn, l-l~mmi:rHnunu Ltll'lflt11 -
"" ""t ;\ ~4- ' ' ~ ~ 
'Jm ti inn, Hfl,HJ~'PllfltJLr.l,11'1ft1u 

t., 'lJ ' 

tHU11'lU'Pl~:r~1nu~fl iu T 11 ta~t. J . 
1 lJ 

Obst. Gynec. 1965, 72 : 342-346. 

"" , /,.. ""'Y .I!\ ' ..t 
f'l'l1L1Ufl 'J1 Ltll'lfltl1'JU1 L fl 'P11tl 'J1 LUU 

UUtJ 1'Pl~'ll1H 1tJ1 t ti L61.1Lt,11 flULlU. 

"' ff 6lllJ .fl VJ ll fllJ lAI. ~-, Ph.D. 
q q 

~- Hughes, L.E., W.D. Mackay : 

""'"""" I ""' 1 'l' "' n11nmJ~n1u 1 murirrHrn tH 1rtl-l:L1". 
1 'lJ 

Brit. Med. J. 1965, 2 : 1346. 

21 ""'""'""' I ,.. 1 2.,, 

n1118inY1tl~nnr1 flLtJt11f'lau u~ 
1 'lJ V 

'l V t "' 0 r r ..__ J. 
!J'Hlrl'JU 1r1J..J:LH'11LLVIU~fl1" j nu 61!'-J 



' u~u flt1t1rnric111 105 

r.., ?-' 
t,:Lt'i·HJUfn:,n ft: ti 1 '1, LL ri 'HHl f) U 1 

tt:n1u (o.G) u61f .) 'lltl~ iu~ tm 61ftuwf'l 
'IJ -=,/ .., t..,, 

rtf1-1t111-1l'ltJn, unn1un~:•rnfl11rn, LltrJ 
r.., v ,._/1 ..... A -' ,i. A 

nn:iu ntrfl-nru11iu iu1u'Yl ( ti-rim ,fl fl~ 
'IJ , "' A, I 

f'lrn t:;,O ). l'lftH'UlflUJ1l'fltlU'll1HLLl-l, 
11,1. ~ A .q A r.., A 
lJ--lrHt'ttl1'1 Ufl~Llt'i: lJ-lfl'VIUtl•3"1fl tHH.!LUtl~ 

Avi ,._ 1 " ' I ~ 
11 fll-l L 'lll-l tl. UL 'lf t'i t,'ll'M UJ..I 111 l l-1 'VI U fl 
vi ..... t.., A A"> A t.., I A ~ 
L'lll-lUfl'lU, 'lf ·.'.lnfl'1rtrlJ.J, nm 'VIUWU 
A'""'*~ y.,. I 

1'1f tH'H1W1'VI 1-e!U 1M Utlf!U. 

G) o. Selye, H., R Tuchw~ber, G. 

Gabbiani : e.Jt'ifl111; Hfthju lUU11fl~ 

/ A t At .q I 

f111t"W 111tll-J U'fl 1-111lfl '11~ j. Blood. 

1965, 26 : 533". 

e:f 11u ~1u i~1; 1r1u1~u 1~fl i,nn11 
tJ 

~ Q,..., ~ ~ 
flfl 1 n fl fl Ll t'l : t'l fl ti fl 11 rl 1 U '1f ~ L fl fl l ~I fl 

I ,1.· A "' 

tJ11n~n11~ n1t11-1LtJllLl'.J11,n 1u~~ 
.._. A .,__ y ._, "" 

Wfl6111'Jrl1UJtJ Qlmo f'lJ (U1'V\UnLflt'tU 

' I "" G) 0 0 fl.), LUM l uu G) lID vrm , ti: 
..__.. A ' v 

G) o f'l'J. VlfH'itl~l'.1'1~11¥11~ 1 l'll1~~'flfl 
~ ~ I 

Lt'iM'I ~ vnn. w11Hrn t1:n11 111u 
A A "I I ..... 

mo L'lf., nn l'lf l1Ul-l 61-lt'itl 1 Hl 'ni.JflU 
.q VJ / ' A/ .q 

l~tl11fl 61-lt'H)ljfl Llt'i: Ufl1ltlUlUW1U 
A -'I . 1· 

'11U Q)o V'lf., i2'1 L'lfLHJJ-.l 6l-ltitll1fl 
I._~--"' I-=,/ .q 

1'Jl-lfltlVl1-.JfltltH'1U Llti: UtJHTiULUVhU 

,nu QJO tl'lf.. w:in~1nfr1 LP1U1;U L~ 

1~~'Jl''\U~ G) 'l!.1-1. 11tlU~fH~11~1'1 j 
._, I t..,, A ;--' .., ..... A 

,Hn rn1uin, _nn :nri'1f1wn1 r..inunn~ 11 
~ ~ ~ A. I ,<\ 

uu j tlfH"l1·H~U~, Ll-J'11tl1t'1U. 'VIU'Yl 
A .:.... "" I -- .q 'IJ 
i2flrl:fl1 ti:~lf'lf'l 1'll-lflU L~tl11fl 61-lt,tl-

l'I~ LLt'i: lt1u\u~1u ,nu tJ.o U'lf. 
,I\ L' ' .\A I ~ 

L r1tl11u ~ fltlrl 11f'l1U'l! M'VI uvin,Hil1 l 'IIUU 
""' "'°' lJ t.., .... A 

u,nti roo U'lf.. 'VIU1lfl ~ ~1n1nnmn 
/ ,i. ~ I 

t1:n11 un: 1nn61fn11u, tJ:n11 u~: 

L ~'1111. Vl'lfl ~~ 11 rJU1-l Ll jfl l~tl 1ULt'I u • 
.\A I ...... J. t.,, 

W)fl'YllH'lt!Ul-3Vlt'l1'11U ~o ~'1!'., 'lf ~\11 

~fl L rf tl11u ~'JU cifl ~ flU L ~1 vrri, tJ Lt'l U. 
,\ ,i. .,__ 

tl11,'lf111VIU 'Yl tl1UWU 1):ltll-lUrt 'lltl~ 
. 1J 

1 wu1u 'lffH ,u 1u 'VI r1 t1n L ;ti fl 'llU 1 n fl ti 1-l 

'IiMt11"tn: rnu 1u'Vl\i tl, 1 fltl rntAJ1:ti u1-1 



' ""I ' 0 fll1ff .:J 1-3 U flllJ l'H 
q 



dnrun: I • 

,J 

tllJlJ'Jl"Jt1 "v'J1l!, 

...... 
tll-.ltJ1'J~ W1L1 (Ambroise Pare) 

,.r !.... .., A 
lUU'lf1'J~HLfl~, lflfHJ,/fl f'l.f'l. G>~G>O 

.!Ii ✓ /,._ ✓ 1 ,._ ...... 
~ UHM YJ 111 flL ff tl161f Hl U 1'1! tHJU '1l tM ,~ 
w1:1,1V1tHJ~Yl G>lm ua:L~tJLf11utO-itJ 

i 0..., 0.- "°" ~ o.-'lltl,HA11:Ll'Wh-:t61f1'zilfl G>. WtltNctJ..JtJ'11tl-:f 
....., .__ A, ~ "'"1 t.., ,._ ' I:::: .r 

vn: L l 'Hl-11 Yl Im L 6111 fl l'1 1U U rl-1 V1 '1 HJU 
0..- I O / .!Ii I A 

f'l tHJ U ¥1 Vl U rJ 1: l 1 vn: 'fl -3 fl 7 tHJr, fl LU~ -31-J 1 
'9 -- t..,, .__ ..... /A, ✓A. 
tl~ct1-JiJVf1:L l11-IJ1"161f'Jrtl'l lm, '1!1t'ttH'l <1, 

......... ~ vi.....,-"\ ' A 
LL":tl-1 H1 ·m. L'1J7 L'1tMUflflnJ..JLJ..J'ElrJ1U . ' 
.., t., ;.; 1 --- -4 ~ ,._ 
L fl ~ o tJ U 1 U VJ lm p L '1 tl U ~U 11 fl 1-J 

--~ ....., ... A~ ¼ 
(;)(;..<ffo, 1l1Uii!Ci-H'lW'.i:Ll1fl~1f1 g. 6llU 

/'IJ L,"I • "' -- ' "I r.,A, 
f'IHJ-l11'1!U Lfl Ll-JU1U. HUr.J'J1 l'l11 L'11-J 

""' I V dJ,,, ,J 

U 1711 ll Vl~ fltl rJ r11ct n 'Jui llilUU 
t 

..., I~ * ' Vlt.,....., ,.r 
rlt'l tJ LL Vil Yl U 'l!'lHHl-1 7 flt! l-l 11 '1 L 6111 L !JU 

I,!!,/ ..... A, i "' "" 1 "' uwnue.1nii111n brf1'1t\ nrnti un1~thn1 
' ' ' 4' 8- "'t,, '"I ,d' 

·MJ ~ u. 11-Jtitnu 1m~ 11'1"nn~1r.huu 
'II l ll • 

/ 0 ' .__ ..., 

uwnuth:,1 ~u11-11u1:ii1-:i1~ ~H 1fl~nu 
~~ ....., 

tHclu, uri: 1uflULtM' fl'HJf'l'J1l-HH'i1fl 

~r: fltltJ nu~~~ 11,rnn Llt,: L ti fl1 ct !J~ L~~ 

n1u, 1n uu n1rt 1 ru 'lJ, 1n1u~'fl1 ;,Nii111J.J 

Vl'JUC,l-Jt'ttlUYl1Uii1, lnu~inu~;fl,1 
1f1 Y.,tn fl LL~-H'HL tJYJ 1 VI~, fl~'lltl fl'J 1 l-J~ 1 '111 

~1v...,.-9"1r..., --·~~ 
L'1UlU'lflL'JLtl~flH'lfl1UU: 

* d q 1\1 t ' <:ii Q,I Q,,' -!( Q., GI d °"' J., -"\ """"II\ ,,,;_. ~, ~ 
UV'lYltl ltHl'lJtJ'W1Hi1JHltlfH1J'W "' tl'Wl'l1J~. fltl-VW\PlU Gl, UY01t1Hllffl'11!1fotif1 l'l"llt'lltll-1, LlJ'WfflJl'IHl 

,1 ., ., <\ ., ,1 ._; 1 ~ • d S c··· "" ~ ' 
'\Jel~flUlttLl'll1tlfflffm, 51.J\PllJ k, fltlflrltltLl'lYltllHlUlllf1 HL7tl'WLLl'l'Vltl e t. ome 11lVLltlfl11 

., .1 !!i ., ., -'I " ' ., ,1 6 b ) -'I ., r1 
f1rlt1tLmrnrn·eflflJJt1n, tHl~tlU'l>11J "', flVN'lf1tlr1fltltLl'l'Vltl ( ar er-surgeon 11rnrrr1ULLW1'1U 
~ 4 ., "ll d !ft t 9' ,vc!~I 'lJ , 11,1' ~i: 91 'JI <\ r1 

01n.i,rnrn 1 tmmm l'l'Yltl tffelfl~JJ-a'l-l, !\PlLL f1N11 N nt-lum, Nl~l'l l\?ltlJJ ll'IL '\J, 1,,mmm vmLJ. . ~ 



108 

u 1uci G) &'. m ~ 6InVH ,1inL,rin rt/ltl 
.( I o 11 ,._ 

1m.u1 wrrn tl r:, 1 niru-1. 1 u n 111 u nu 

,, .._, ... I:::: J. ,!\ J,V 
!J~ 1 ll OJ f!HV\ U~ J.J l'1 VI 17ilfl fl 1: tl'I.UJU 

d U ' t.., 

l 61Jl l.J1W1rJ1.JflU JIH'i 1Uf'lU, th: ,'Junuu 1 
2'\ ~ lj , f41..., ..... " v 

fl17';1U Vl-lrttl-3W1U fl'Hfl nm tl1fHl!JtUJ 
CL.,, L-- V r ,q 

'17iJfllUl7fl. 'll1Wl l7l:L"1"l fl';lll-llH. 

.._ .., I " ' ,.-1\ "' ._,, 
I.JU ltlt'i1'1fJ1 L'PH'lfl tlULWil~ LM1Ut1U, 

~ ~ 2., 

'll1w, ,1,~1.111 !Nflu1~,~ t1rM 1cnu1J.Ju t m) 
" . ' ._, v"I '"11.-- .r .._ I.\ .d\ E. ~ . 

61J1Wi l1 Ll.J L '1 lfJU fi~ iJ ~rw VI iJ 'Yl J..J 'If tl l ~ iJ ,l 
..,. . 11, ._,, t..,"' ' /-\ ' 

tJ 1tJ 1 U. Llfl'lllWl l 11l 11.JU1: ~-1 fl VI l: UZ'ttl tl 

u~~U'M 1,n1usn~:uu, ur,:ni~Ll"liJ1flY1 
' ~VI._,, ~ -it., 

W11lL'll'HV\tllUU L'Jf11l.Jtlrt~1nn1-1, H L'1 
"" ..,. LJ . • 

U 1 fH1 CH'n'J rt fl fH l.J 1 Ll rl fl fJ U L "1 ti rl ';I tJ 6'if 1. 
11 

U~L11Lt8lU~7U~711'lllM ,~ 1'Hl -;y fl CJ~ 
• ' 1i 

E; ..\ ' -\..,. J,J,/._ 
'1JtJLrtiM, ,1ue.HH11nri,1nn1:r1uuunun 

T , 
,._..,...,. E. ..,.41 

U 7fl lL "1: l.JfHf.JU WYLU fl-3 l 11HH'i'11tl-Hl'U!JU. 

t,, t,, 

1nn 1rn~1-1 L ~LLVH, u 1~ ...... u nvttnu u~: u1 
. , 

tiu nu 1~ llc.J~ 1;,'t m/l~l n1"11f'l'J1J.J1~U. 
.!!, ;:: t.., L,.., ' .._ ,._, 

fl'UUU 'lllWLl1 Ll.J ri71.J111.1 UtlU VICHJ!H fl, 
2j, .:.,... .,_ ~ ._, ~ 

1 w1,: Ll!,J,V\ -;iu -;i11n ur.: n-nrHH n, ·nn y 1n 
1:::: ,._ <L-, ~ L, 0 1._, ~ 

n:uuvinn 'll'flrn111ny1fl?Jri-ei~ vn vi1u-ei ~VO 1 A .. 1. vi. " 
,rrrn Ull.JfJfltlmuu •• sn-nn, U-Huun11 

i vit T nun 1111 n n2;u:i1-1uau j ". 

• 'au1-1 i j~~61J1Wl l1L~l ~un1unun 11 

L Vll-17 :~1.J •. ur1:riiu~mtrnitl11w1ru'l11 , 
' i:; "1 ~ L, "'"I t,., l:: 

UH't1uut11,111tJ Lthrtm1r.1n Lfl. n:uu 
4...-- ~ t,..., t,..., t....,,, !-' ...... 
1nwrnuuu, 1 w·n:'l11W L, 11, 1u 11-1u 

!) 

1au j U?Jl-lL~ rill-J11rt1~ l'll1Lu1uu~a 

1,iui~ ri, 1;, 1n,in,1~," tiu1-1 Y111(Y in. 
' ' , 

"\ t., L, "' ,._ V .qJ:i 

u ri nriu Yl'll1 w1 ,1,: 1 rttM n 1n·ny1 n 1un1 
' ' J,!, t., t.,1 I I ,._ /~ 

~u, 'lllWill nn:nr1fit'tULLWYIUtlU j 
._, !l;;._,11, "I~' 

1'1171flY1 lle.Jt:'IUflU tltJ1'1 ,1 ir!U ntiu. 
L, ._,"IL, ~ ✓ 1 --

'lllWLll L'1 l'PIUUVH1i1 Ylfll"IU U fltl-l'YlW 
, 'v 

jf) Ylfl1J.J )t'lltl ,3 ot fl flU Yl~; u, l nu 
L, ~ ._ 'v ✓ 1'-' ~ ' t., 

f't11'1JJUll-JU ltltHfltlj VIL'1tl'1Wrt1Uutn 

"I ~ ~ ~O <>--V 

rn n n t'i-3 L dnu m.,1 u l!,J cuH j l'l n 'HH n.1 u 
.._, ~1 ~ 2., V '-'"'O I,,' 411 ,n. n:u.u U'llU'1U'll1WLl1flllfltl,fl:ru , 

2., L,~~ ¾ 'L I i 
6ll1W1l1 N1Ut'lfl61JU Llt1L'lf1flj un:t1H tJ 

' , 'II ' 
A, t,., I! I ~ I ._, ,:( ""' .q 

rn u J.J(!.Jmm V\ rnuu, uri n trnrnu11tl~~" 
11 ' 

t A ' ' ~ ._, 
f'l111, '1UYIWIJ'J1W';lfl L 'll11l'I ti 1 Ull fl rt U 

u t1u 'P!nunu n,i, i~,; utJ'J 11 u rt: u~t1;iu ' , ), . 
rlflLntJ, flH'lJ11.Jfltl11U;U j ~,tui~, 

..,. t., 

1tlU j !J1l 'JClHll!,Jt1U'JJ.JLLfM, ua:nH 
V /4 L, L, 

flnrul"l11-H'l1Ut'l'J11.Jtbn. mri'll1w1 n 
&I 

i;,vi1n11fln~t1-lffiY1LlIJ!J 1i-,~ tnu 'fJibt.1 
' t ' 

.,& .-1\ ~ "' ~ t,_,, I "' 

11Utl'U j ~fl fltH'l'J7l.JLV\1H'1 'J'l llt:-JZH'l 
-J-V 1•.f .-\.-1\ ... .._~A 

{]fl fl 1: ~U!JUVI 1 'lf LUU lle.Jt'H11.JWY '1 ·HH'lltl 
11 , t,, 

~tlnu i~, 11t'l:n111ny 1 i~ri-n 1 ~ u 11m 
,., . ,d' ..... " 

1t!U j l!JUtlU'll1'1 • 



\ 

iJnru fl~ 109 

...... .... ' ' ~..t 
'1'JUe.J4' '11U ~Ufl'l1Uflfl 11un Utl4 ULUU 

1 t,, "I ...... ...,, 1:::..t I o ..... 

LVl'1 FH'1J1 L'11UU'1'11Nll'JULll'\l'Vlm.h:,1ri'l 
1 ' 

'llrl ~ efo~i9ltl1ltl~WU. L~'tln~fl11J.J L;n~, fi 
'!l ' 

o , -"I A "I ._,;!!,j 
J.J1 n1nu11t1nn1~r.hn~, LLt,: in ~n~u 

"" "" t /....,,,.A A/ 
1'1f1n1u1n1191fi1~111 nu czrru 1u~. 1u u 

<iil&'.~G> 1,t~J.J1~0U ~u J.J1L61fau LLt'i: 
A ...... ..... I A A"" ' 
JJUvl1'1'JUflUV\t'i1UflU. Uflfl4J..J'1f'JfltlU1U 

1 A .q ~ A ,I\ 'II 

l~LWtJ4flULflUJf'ltli!'tfl~7'l'1ftl LLY'Jjj1U. 1u 
'iJ ' J./ ytt,..,A o -"I ..... 

U <iii &'. <§. &'. L 'll 11 '1 L '1J mu-1111 L fl U 'J n U1l 11 . ' 
.... ' ""' .,I:\ .... .. 

1flY1.lJ1 '1LL~Mi1 '1j VlL UtMl11l 'Jf1~1~LU'1. 
, J.11) e..- , o A , A I::: 

ri1u..1111 ,nu,i,1,i111t1m11tnmtm. 1 JJVH 
... ' ..... 

fl1U'lJ11flfi1~fl1 (G> &'.<§. d ), fit:\U-
1 A A 

fi1rtfl1, L1t1/l~, 11t14n1rihfl, · nr,: 
'"' I J.. • -" ""A .__ J. 1 

rtrithrtm .. 'lf-tnn11ri'1'J'ilfltHJfla1,: 1nn u 
'iJ /,., 

f111J1'11U. 

1uci <iii&'.&'. tm L'll, 1nt"in~·'1LULcitHttrn~ 

t.l1:i1r1~U~Yl~~tHfltl 11;1u 1u~'3\31~7l..l 
' ;_ ..__ ,i, ,! /...., 

1: VI 'll4~H L ti rtfl UVl", L l--1 Vl'lf U fl: Ll 'J1'1'1. 
I I 1J I 

-"1-"I ll)t.,., "'&<!:\"'A A t.,., ...., n 

'VlU LfM L'1l1 L'1 U~'J~'J1H11Hl £111 ~1--JU !u 
.._, A I A ~ ...., 1::: ... 

f1 t, ilfl11J..ltlfl ?JU 1~ VI tH. . f'ltl rtJ..J U UutH.Jl-l 

n11 vi11M L;tifl V\Ufl 1nu1; m~n 1e.ni~ 
. ' . 

...., lei A..t \ " 
n1u j ,, 'lf-3LUUfl1'lVl1H1U-l1f1. L'll1H 

,~ n,m clei-3 LriU fl 111; e.Jfl ~!'ltl '1 L;tlfl '11U 
l 1J • 

~ I::: ..., A Vf ._.. ._ 
L'lftlflUVlU. t"IHVIU..YflV\11flUVIU-l l'11tl 

m,H1atiu1~ rt1vi...,rt LntJrin 111: rtu 1vi1ti: 
lj ' 

vi ~ ..... A ...... "" " 
Vl'l:1tln"ri1. L'!i'itlU j W1flUrt-l~11Vlmu 

l~1!J1111Yl1J.J1UJ.J1fl, ;'3~1flU'1l'1Vlt'll..l 
A. -1,-~1:::..r ....... 1' 

LWfll:~-lLrtUYl-lLUU. Llti fHJU1'Jrl W1l1 
"I .,,,A, A t,.., • ...., 

Lfl m.UJf!L'1J71../1Yl11l 11HlY1, un:tl11fl~ 
I t..,,~ Vf I,; A ~ 

'J1'V1V\11~U 1tlflfl1tl 1'1. 'lftl LtH.1-l'lltl-t 
.R. tJ 1/ • .., t I --"'I A ~ A ' t 

W1L1 N n-l,H6l1Utlflflnt'IU-l. f\tH.J'lLlJJ 

..... "' ...... ' 1 / 2\ viw 1nnnsin111u urtu1J.J1u. uri1urJ-3 H 
lJ ' ' 

--- ...... "" J:!i t,.., 

1 !J VI U 1 YHl YIU, LL t'I: lJ . .J 11'11 u: rt -3 f'l 11J.J U t'i'l 

"' t,.., "I ""' / 0 

1'1W1 ~1L1 LUfl'J'HJLU'IHlWVltah:,1l'\l1:-
._,. .._,.q-"I 

ll1tl"1Yl lm. 

W1L1 l'11'l!J1'Jtll;tl"~1-lj ¢i1'1l1L;UU 

._,. ..t ' 1 A/ ' ..r "' 
1 '1l1l!JULt'U.J U Y.J G> &'. C)) &'.. ti 11 fl ~'J 11!JUV1 

um..11;1du ~111flU rJU14LlW1 Vlt'l1UlU~-t 
.,_. L· "'> '1 •-" I::: 1 ~ ,.___ 

flUfltl-ll"ll-lW Vi1.J(l'1 C§. flH1:vi-;n,rn1'l11U-t 
AA.. I ...... ...."'-I " ' 
l-l '1f 'l ?1 fJ U, Lli!'t: U1-l fl'H.IV\i!'t-lYll 'lJ 1 fl-? L1 fl ,, 

t.,,l.__,.qt.,,..._ ... /, "' I::: t.,, 

fl 11l--l LL~'Jflt1'11-I ~l '1l"l1-1Wfltl J.J1tl fl, Vl~ l fl 
At.,, ..r I ...... ""' 

1-1~ LL ut11uun1y 1 r11-l tl 1: rnfi ,nu. 1 flu 1 
..... ..... I .__ ~ .....,/ 

nu firm r11-~ri1 'llM 1:uu ti':it.11: rtuwu, 
. . . '' A ~ J:I. "'~ o .,__ "" ~ , 

L '1l U U fl~ 11tl 4'J 1lVl1 L 'lf fl1 f'll-J ezf '1JU 7 '011 Wl 
V ,.l.. ..j.- t.,, 

L fJ 1f1 ?IUU 'Jtltif1 l 111VI CHlflU~ rt 11:. L 'll 1 l fl 
, 9 A ... , , ... / , ..,, 

fl rt11t'l~ L HM flj utl f)t)j61,J ~ 1--J 't"l 1Vl1 fl 

tiru"Vl: 1~r,u11M11trn1, tlU'H"lrl1,~,i hJ 
• 'II ' 

I .j' ') "'t.,., .,I:\ I ..... ,.___ 

'J 11 uu l jf'I 1 rt arrrn Ll ~:?I tJ ~! WtJ 1 U1 J..l '11-!JJU 

1~ L ii 1 ~1 u~tl -lflfl-31 ~u t1u'1l1 '1. u ~rr11 
I,; ~ ~ ' ._,. 

uu: 1VIL'll1'l'3Ut'l:fl"J: l nfl, L'Wtll:'lf'Jtl 1i-, 



110 

Li.bi - ;iJ~um 
. 1/ 
la ct - irnnJ ,,, ., 
lapar - ff'lll~ 

laryng - 11l:Hl\91fHJ 

later. 'UN 
leuc -. leuk - 'lJl'J 

lien- Jrn 
Jig- Nfl 

~ ., , .. ~ 

llngu - '1U 

A. I I, 
L 'l!tJ L ~ u fl 1 tf fl1, u n: ~tium ·JVn u Wfl u 11 

tltllVltHUM1U1u 1111U~111l-l1fl 1nu1tl, 

u ~ri 'J11:a t'l 'J 1l-l~~ L n mLn:, VI 'JV<l1U1 VI~ 1fl. 
A'°" ~A. .!l. L.o\ 
'1f tl L tHJ-.!'lltl-.1 L '111 L fl L t'itl-.1 Z,tl L Ufl'Jl'1JUU l nJ, , 

"It,.;..., I" "...... It,.; 
Ut'1:L'll7 tfl1Ufrl!J111LtJU flt'1ULLWVlU~ 

, V 

~l lflt"1tl" l f!U~, n1 Vlfl '111f1Y 1 ft~ 1 
' ...... ,, ,l '-''"' ~ 

L~l-ltl nu11-1111:1rrn w1:1,1ur.iu,ru r11n1 

...... "I" " JI\ 
~11-Jqj'l1U, un: tl-J'l1l: L!JUU1Ul'lV\1~Vl1~ 

~ ,.t "" 
VH'iVl VI 11 fl fl 11-J • L '111 lU U i'l U ~ -.! m ti HJ l-l , 

i~1~~1~1-1un:m1wn1ctj.JtJ j ,;1 "fiu 
.. :u " ' V1t,.; ,.___ I ~ wuumwme.J V1n111n11-1 ivnuu, 

IJ 
t.,,.q,lt..,,o')v " 

Ll";~LtJUr.Jfll l'PIVl7U. 
IJ 

cHHH 'B'Wlfl'1 W.U., v-t.\91., 
'II 'II 

CV c! 
11flff'Wtl 

lip - l'lllJ"'u 

lith- -nu 
4-\ 0 ' loc - l'I, V!Ht11'U..:J 

log - i11>1, wnruu.1 
lumb - Ltl1 

"I 
lute - ntcHJ.:J 

M.S. (Minn.) 

0 'l., 
ly - m mttcil'l, m;mt.1 

1/' 
lymph- U1 

macr - tin, ln~ 



110 

Li.bi - ;iJ~um 
. 1/ 
la ct - irnnJ ,,, ., 
lapar - ff'lll~ 

laryng - 11l:Hl\91fHJ 

later. 'UN 
leuc -. leuk - 'lJl'J 

lien- Jrn 
Jig- Nfl 

~ ., , .. ~ 

llngu - '1U 

A. I I, 
L 'l!tJ L ~ u fl 1 tf fl1, u n: ~tium ·JVn u Wfl u 11 

tltllVltHUM1U1u 1111U~111l-l1fl 1nu1tl, 

u ~ri 'J11:a t'l 'J 1l-l~~ L n mLn:, VI 'JV<l1U1 VI~ 1fl. 
A'°" ~A. .!l. L.o\ 
'1f tl L tHJ-.!'lltl-.1 L '111 L fl L t'itl-.1 Z,tl L Ufl'Jl'1JUU l nJ, , 

"It,.;..., I" "...... It,.; 
Ut'1:L'll7 tfl1Ufrl!J111LtJU flt'1ULLWVlU~ 

, V 

~l lflt"1tl" l f!U~, n1 Vlfl '111f1Y 1 ft~ 1 
' ...... ,, ,l '-''"' ~ 

L~l-ltl nu11-1111:1rrn w1:1,1ur.iu,ru r11n1 

...... "I" " JI\ 
~11-Jqj'l1U, un: tl-J'l1l: L!JUU1Ul'lV\1~Vl1~ 

~ ,.t "" 
VH'iVl VI 11 fl fl 11-J • L '111 lU U i'l U ~ -.! m ti HJ l-l , 

i~1~~1~1-1un:m1wn1ctj.JtJ j ,;1 "fiu 
.. :u " ' V1t,.; ,.___ I ~ wuumwme.J V1n111n11-1 ivnuu, 

IJ 
t.,,.q,lt..,,o')v " 

Ll";~LtJUr.Jfll l'PIVl7U. 
IJ 

cHHH 'B'Wlfl'1 W.U., v-t.\91., 
'II 'II 

CV c! 
11flff'Wtl 

lip - l'lllJ"'u 

lith- -nu 
4-\ 0 ' loc - l'I, V!Ht11'U..:J 

log - i11>1, wnruu.1 
lumb - Ltl1 

"I 
lute - ntcHJ.:J 

M.S. (Minn.) 

0 'l., 
ly - m mttcil'l, m;mt.1 

1/' 
lymph- U1 

macr - tin, ln~ 



~ '"' .. tl .. ma 1- tlJ\91, N\91 '.if111 

malac - UlJ . ., 
mamm - 11ll'W:JJ 

<\ 
man - lJtl ., 
mast. L1ll'WlJ 

medi. mm 

mega-, megal- 'hr~, ii>! 
mel - H'lJU'Ul 

melan ~l 
<\ 

men - L\oltlU 
• -'I 

memng ltJtl .. 
ment - 111>! 

' mer - cr1u 
mes - mn-3 

., .. <i 
met-, meta - ml'lttM, Lnu, ln1HJ 

I 
rnetr -

2 
metr -

d, 

micr - rnn 
' miss-, - mittent 'ff.;i 

0 

mne - 111 
<I "' man - L<jjt'J'J, L\9lt'J1 

morph- nJ11-3 
" -,\ 

mot- lfHlilUi111 
., '1!\ 

my - fl m :i,H irn 

- myces, myc (et) - 'il 
!!\ 

myel - Lliil!U 
-'I 

myx - LlJilfl, ~fl 

narc - fl1Ul'lll 

nas • 1llJfl 
V 

ne - 111J, eieiu ( 1"'t'l) 

necr - f'!1'1 

nephr -. 111>! 

neur - U'.ita'l\1 
-'I 

nod - UlJ, L-:1 tl'U 
-\ 

nom - fl~, 1i'l'.ilJl't.WlJ 

nos- 1m 
d 

nude - llJ<jj1u 

unru flt 
' ~ n utr i - 11'1tl1"1tHI 

ocul - \Jll 

l 
- ode 

2 
-ode 

fll-3 

ot 
odont- YfW 

- odyn - mrntl1\?l, i>.immi 
- aid 1tlmi"rn 

V r ., 
-al, ale- 1.Jl:IJU 

I. ,, d, 

o 1g- 'Utlt'J, leifl 
-'I 

omphal - 'ff~~tl 

" one - fltl'l-1, lJ1'1 
d, 

onych- mu 

00 • !'U 
., ,J 

ophthalm - 1-W'U\Jll 

or - urn 
orb - 1-:J 

or chi - tJ"'ru'o/lt 
~ -il4 4 sr 

organ - Lflrn-3lJtl, tf!HN!'lf 

orth - \>l'.i-:J, t;lfl, urn_; 
oss -, ast ( e )- m&I-Jfl 

ot- l1 
" 

ov - '1~ 
oxy - LL 11'1:JJ 

pachy ( n) - nin 
l t ,1 

par- '11\lfl'.iHl, fl'1tl\9l 

2 ., 
par- 'UH 1 , Utlfl ., 
para- '\li-:1 1, 1-Hlfl 

t " part- \Jl·lfl'l'.ifl, fli:'ltll'l 

path- 1m 
d 

ped - l<jjfl 

• pellent 'li"U ., 
pen - 'lll\9lU'f11:'IU, r.eHflU ., 
pend - 1--ttlt'J 

' peps -, pept - UtlfJ 

' per - m;~'1ill'l, Nll-Hlfl\91 
~ ""' 

pex - WIH, fl\91 

pha- ~\91 

111 



112 

... 
phag- flU 

pharmac - m ( fninl lrl) 

pharyng - rl'fllitltl 

phen - U'ff<11,:i, Ullfl{l 

pher - UlJfl, 'l'fl'3l.,1J 

phil ,rnu, ;,:i~\P'I 
~ 0 

phleb- l1'i;'l'fl\P1Ln'fl'11\ill " ., ., 
phleg -, phlog- U1lJ, flfllffU 

phob- fl'i;'l1 
... 

phon - l'fftH 

phor - UlJfl, rn.:ii'u 
p hos ., phot - Uff-3 

t 
phrag, phrax flU 

phren - ~\11 

h h. I Al -4 
p t 1 - L'l-ilLU'flU, Lfff.lllff'i;'llU 

... 
phyl. wnru, ,m\P'I 

- phyll 1u'1il ., ., 
phylae - mrnu • ~ •I 1 ,, •I 
phys ( a)-, physo - un, LlJl l1 fo-3 
pil - t-rn, 'll'W 

I 

plas - LLUUlHHl ,, 
platy- uuu, fl1H 

.., "' plet- Ll'llJLl'lJJ 
.,i ., 

pleur - '!l!rll-3, 'l!H '1 
pl ic - vtu, Vlumiu 
pne - mrn11:J1'il 

pneum (at)- illfllfl, 'i;'IJJl11t.1h 

pneurno ( n ) - U'fl\P'I 

pod - LITT 

0 " po1e - Vil, 'ffl H 

poly - JJlfl, m'lltJ 

posit- 1N 
., " ., 

post- f11Ul1"1:1.:J, 'lJHl1'i;'l-l 
I 11 9/ 

pre - flel'W, '4.1Nl1'Ul 
., 

press - fl\Pl, \Pl W 
9' 9/ I 

pro - 'llNtt'Wl, '11-H!Ul 
., 

proct - V111ll1'Ufl 

pseud - L~tJJJ, tuh 

.., 
psych - 'ill>l ., 
pto - l'lfl, um.1 

., "' ., 
pub - NL~:inu 

,, ti Q ... 

puber - NLl'llJ1U 
~ 

pulmo ( n) - U'fl\P'I 

puls - 'lru, 11.:i 

punct- L'illt, UlN 

pur ., PY - tt'W'fl-3 
I I .._ 

pyel - rn,:i, Uf.l-3, mt~m'l5.:imm 

pyl- Ultl'l, Ulfl~'fl-3 
u 

pyr - '1w 
.,i 

quadr - ff . ., 
qumque - ttl 

rachi- ftlt\P'lmtuttn~ . 
• c,,c,:\ QI~ 

r ad1 - lrUJ, Hff 
., ... 

re - fl'i;'llJ, 'flfl 

ren - 1\11 

' ret - \Jll'l.llt.l 
., 

retro - fl'flUtt'i;'l-3 
... 

rhag- !Ll'lfl,ltLUIPI 
,:/, ,:/, 

rhaph 1mmm, l')g:L'IJU 

rhe- 111"1:I 
... 

r hex - U\Jlfl, 1g:L1J'11 

r hin - 'illJfl 
~ 

rub ( r ) · U\P1'1 

salping - l1il'fl'11, !L\JIH'fl'U 
a\ 

sangum - rn'fl\Pl 
?i\ 

sarc- L'Wel 

schis - LlUfl, !Ll'lfl'flelfl 
d 

scler - U'lhl 

scop - JJeJ,:i,f ~ 
., 

sect - \Jl'11 

semi.-
"~ QI " sens - lfffl, lU'l 
~ ill ~ 

sep - L'Wl, lUtlU 

lt t ... ~1 
sept - 11, mmu.:i, U\Pl 

2 ,:/, 
sept- 1,ivi 



f 
ser - tn1ff j 

sex - lffl 
f 

sial - 1-mrn.1 
sit- vnm 

• i" . I ' solut-, sol vent t1g:mtJ, 1'l7 '111-'ffl~, 1HHlll 
' ' somat-, some lHmtJ 

-'I t: 
spas - fl.:!, H 

spectr - .mw, ~<IUllflfJ 
d, 

sperm ( at) tJJm>lwnru 

spers - mg:,11u 

spher - '1flfl'1lJ 
~ ., " 

sphygm - fllll\!l'U'lfl-1'1<1 

spin - mg:~flff.,U'HTI<I 
. ~ 

spir at - mu1'1 

splanchn. Lfl~eJ<l'lu, €J1U1tmt.t1u ., 
splen- lJlJJ 

d, 

spor - tlJ'1\'l'Wn ru 
d, 

squam - Lfl'cll'l 
., 

sta - 'U ll'HUl'I • 
s ta 1- ff .:J 
stear -. steat - l'Uti'u 

"' sten - HfllJ, flfllJll 
,l • 

ster - U'U<I 

sterc - J;/TI, ~fl 

sthen - ~,ii'.:i 
stol - ff.:J 
stom (at) Ulfl, Ulfl~'fl.:J 

unrufit 
., 

test - 'fltll.'l'lt 
.,I 

tetra- a 
0,, ,, ~ 

the - 1H, 1l~L'Ull'l 
-<i d, 

thee - U'cl'flfl, 'l'llfllJ 

thel- l-r°'1WJ 

ther ap - mn"'fl'.~111 lfl 

" therm - !'l'lltll-'fJU 

thor ac - flfl , 
" ... thromb - fl'fJU, fltl 

thyr - 1~ 
toe - flllfl{l'fJ\Jl 

., 
tom - \!l\Jl 

◄ -'I -'I 
ton - \Jl<I, \9'1.:1\!l>I 

-l O ' 

top - YI, \!1111'11'1-l<I 
... 

tors - U\Jl 
... .... 

tox - 'l'fel, 'tHlr'll 

tr ache - '11'cleJ\9lfllJflfl 

tr achel ~ fl'f) 
-'I 

tr act - \9'1.:1, 'cllfl 

traumat - Ul\9lLlN'cl 

tri - 'ff1lJ 

trich - Ntl, '\JU 

tro - 'i'IJJU, 1~ 
' ~ 

troph - L'cltt.:J\91 
~ •I 

tuber - U'ltl, l{JJ 
.... 

typ - 'b'U\91, H'Llll 
~ 

un- nu.:i -'1-'I s\ ojOld._( 
strict - stringent- I-HM, 1111, '1'11 H1'i1Uu11'1 

' ~ ~ ~ . 

... 
ur - 111nn1t 

struct - \!l.:J'll'U, fl'fJ.:J'll'U 
. ., ¾ ., 

sub., suf, sup - 1~, LUtN'l\!l 
!!\ <I "" 

super - L'JJ0.:JU'U, L'Hl.!0, Lfl'U, "!.:!~\JI 
,, ~ 1 0,, 

sy ., syn., ayl - sym - \9!'Jt.lflU, 11lJfll-t ., 
ta ct - H\!l:l:\Jl'fl.:J 

., -4 
tax - '\ll'll:l:llH.llJ 

tect -, teg - fl~tl 

tel - tlmu 
tele - in" ., 
tempor - nm, ,i°"wnm, 'UJJlJ 

., <\ 

ten (out) - t'ft'U\!l.:J 
-'I -'I 

tens - l'l.:J11.:J 

p 

o, CV <\ 
vacc 11\11111Jtt · 

vagin- tl-avn 
Va S • 11i:lel\91 

vers-,vert- m~u,ttu· 
vesic - mtLW1t 

. """" v1t~ 'll'1\!l . 

""' -vuls - 191.:J, 1n&:11n 
"I • 

xanth - i'I-HHJ-3 
<\"" ., ,! 

zo. 'lf1 \>I, ffvl1 . ' zym - ffl)mtrnu 

113 

t).f). 



CLINICO-PATHOLOGICAL CONFERENCE* 

Edited by Sompop Ruangtrakool, M.B., 

Rungsun Pushpakom, M.B., 

Sararat Yongcha{yudha, M.B., 
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Case 8- 1965 
Presentation of Case 

Dr. Merani Thianprasit : ** This 14~ 

year old girl was admitted into the 
hospital on November 12th, 1965. 

The illness began one month 
earlier, with high fever, muscle and 
joint pains, and non-itching· rashes 
on the face. All symptoms disappeared 
3 or 4 days later, but the rashes 
darkened, and soon spread over the 

chest and extremities. There were 
also dryness and loss of hair. Five 
days before admission, the lips and 
buccal mucosa became swollen and 
sore. There were loss of appetite and 
marked weakness. A herbal infusion 
and an ointment were used without 
avail. Ther~ was no history of taking 
any pill. Family history and past 
history were not contributory. 

On admission, the body tempera­
ture was 36.5°C., pulse rate 92 per 
min., respiration rate 20 per minute, 
and blood pressure I 00;60 mm.Hg .. 
The patient' appeared pale and exhaus­
ted. Therei was slight pitting edema 
over both legs. Lips and bucca1 
mucosa were s~ollen, crusted,· and 
covered with slough and old bleeding. 
Petcchial hemorrhages were noted 
over the palm of hand and sole of 
feet, more at · the digital tips. The 

pulmonic second sound was accen­
tuated. No other abnormalities were 
detected. 

The skin lesions were as follows : 
On the face, the butterfly-shaped 
eruption was erythematous and hyper­
pigmented without being atrophic or 
scaly ; multiform erythema was noted 
on the chest and extremities. There 
was diffused alopaecia. The hair was 
hypopigmented and dry. 

Laboratory data : Hemoglobin con­

centration was 5.2 gm. per cent ; 
hematocrit 16 per cent ; red cells 
1.77 million per c.mm. ; reticulocytes 
3.2 per cent ; leukocytes 3,900 per 
c.mm., with 80 per cent neutrophils and 
20 per cent lymphocytes ; platelets 
2,500 per c.mm. ; blood· albumin 1.7 gm. 
per· cent ; globulin 7.1 gm. per c~nt; 
NPN 23 mg. per cent, creatinine 1. 1 
mg. per cent, cholesterol 118 mg. per 
cent,· fasting blood sugar 129 mg. per 
cent; serum sodium 142 mEqtL., potas­
sium 4.6 mEqtL., chloride 118 mEqtL., 
carbon dioxide-combining power 24 
mEqtL. ; urobilinogen 1 : 160 ; VDRL 
was non-reactive; Coomb's test and 

rheumatoid factor were _negative. 
Urinalysis revealed no abnormal 
findings. L.E. clot test showed numerous 

LE. ,cells. Skin biop~y of the face 

* Under participation of the Dept. of Internal Medicine (Head of Dept.: Prof. 
Dr. Chitt Tuchinda) and the Dept. of Pathology (Head of Dept.: Prof. 

Dr. Pradit Tansurat). 
n Instructor, Div. of Dermatol., Dept. of Int. Med . . 
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suggested S.L.E. Serum electrophoretic 
values were 74 per cent for gamma­
globulin, 7 per cent for beta-globulin, 
5 per cent for alpha- I -globulin, 3 per 
cent for alpha-2-globulin, and 11 per 
cent for albumin. 

Chest radiograph showed slight 
cardiac enlargement with small amount 
•of pleural effusion and pleural reaction 
at the right base. 

Progress. Administration of tetra­

cycline (Ambramycin(R)) 1.5 gm./day, 

prednisolo~e (Predcortin(R)) 60 mg./ 
day and . hydrochlorothiazide (Dichlo-

tride(R)) by mouth ; and Neomycin­

Prednisolone Cream (Predex(R)) for 

the face were prescribed from the 

first day. The patient was much 
improved in the second week ; gained 
weight and resumed strength ; edema 
subsided and the erythematous erup­

tions disappeared, leaving hyperpig­
mentation. On November 25tk two 
days before death, s~e became 
dyspneic; the body temperature rose 
to 40.6~ C., the edema reappeared, and 

• her' abdomen was markedly distended 
but not tender. Coarse crepitations 
were heard over lung bases ; , blood 
count revealed leukocytes 25,000/c.mm., 
with 93 per cent neutrophils and 7 
per cent lymi:,hocyt.es ; serum sodium 
was 124 mEq/L. ; serum potassium 3.7 
mEq/L.; plasma chloride 93 mEqtL; 
carbon dioxide-combining power 24 
mEq/L. ; fas ting blood sugar 63 mg. 
per cent; hematocrit 11 per cent; and 
urobilinogen I : 160. On November 
26th, a unit of· packed red cells and . 

* Assoc., Dept. of Radial. 

intravenous dexamethasone were given. 
The· patient's condition progressively 
deteriorated and· she lapsed into coma 

and expired. The hospital course was 
15 days. • 

Clinical Discussion 

Dr. Priya Khanjanasthiti * referring 
to the chest radiograph taken on the 
day of admission mentioned that there 
were elevation of both domes of dia­
phragm. small amount of pleural 
effusion with, a pleural reaction at the 
rig ht base, and slight cardiac 
enlar.,gement. 

Dr. Supa Na-Nakorn** remarked 
that i:he findings of marked anemia 
with slight reticulocytosis and increas­
ed urobilinogen suggested hemolytic 
anemia, and this and thrombocytopenia 
were compatible with S.L.E.. Dr. 
Prawase Wasi *** added that the 
increase in gamma-globulin supported 
this diagnosis. 

Dr. Thianprasit concluded that in 
the presence of : ( i) striking changes 
in the skin, (ii) intermittent fever 
associated with myalgia and polyar­
thralgia, (iii) an increas-e in plasma 
gamma-globulin, and (iv) positive 
L.E. phenomenon, S.L.E. wa~ the most 
probable diagno3is. Differential diag­
nosis in this case included discoid 
L.E.. Stevens -Johnson syndro~e. 
periarteritis nodosa, and dermatomyo­
s1t1s. Considering the skin lesions, 
discoid LE. was unlikely for one 
might expect to find atrophy of the 
skin or follicular hyperkeratosis with 
d~pigmentation. In the absence of 

conjunctivitis and inflammation of the 

** Assoc. Prof., Chief of Hematol. Div., Dept. of Int. Med. 
*** Assist. Prof., Div. of Hematol., Dept. of Int. Med. 
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genital organs such as balanitis and 

vagm1tls, Stevens-Johnson syndrome 
was ruled out, and so also periarteritis 
nodosa, for lack of demonstrable 
subcutaneous nodules, 
and renal involvement. 

eosinophilia, 

In derma-
tomyositis, creatinuria is commonly 
present. In this case, the skin biopsy 
suggested S.L.E.. Hypopotassemia was 
probably the cause of marked abdo­
minal distension during the last days. 
The findings of soft and non - tender 
abdomen and the presence of gurgling 
sounds excluded peritonitis. 

Pathological Discussion 

Dr. Natth Bhamarapravati: * This 

case 1s not straightforward. The 
purpose of presentation is to correlate 
clinical data with histologic findings, 
and to clarify certain questions. 

Gross F iodings: The body was 

thin and markedly anemic. Petechial 
hemorrhages were noted in kidneys, 
liver, small intestine, and the endocar­
dium of left ventricle. 

The heart was slightly enlarged and 
weighed 320 gm.. There was diffused 
hypertrophy of both ventricles without 
dilatation. The left ventricular wall 
was 12 mm. thick. Few small foci of 
fibrinous pericarditis were observed. 
The endocardium and valves appeared 
normal. 

Each kidney weighed 150 gm. and 

was edematous. There were few small 
subcapsular petechial hemorrhag·es. 

The liver weighed 900 gm. which 
1s about 400 gm. less than the average 
normal weight. The surface was 

coarsely nodular and there were few 
subcapsular hemorrhages. The appea-

• Assist. Prof., Dept. of Pathology. 

ranee was that of postnecrotic cirrhosis. 

The spleen was enlarged and weig­
hed 350 gm .. On section, the substance 
was congested and showed increased 
resistance to cutting. 

Both adrenal glands weighed 20 gm., 
about the average weight. 

In the pleural ca vi ties, few fibrinous 
adhesions with small amount of fluid 
were noted. The peritoneal cavity 
contained 900 ml. of serous fluid. There 
was no evidence of obstruction of the 
portal system. 

Microscopic Findings: There was 

no significant change in the epidermis. 
The dermis appeared more basophilic 
than usual and there was evidence of 
mucoid degeneration. Fibrinoid ne­
crosis of small blood vessels and 
increased perivascular cellular infiltra-• 
tion were also noted. These findings 
are compatible with S.L.E. 

The normal architecture of the 
liver was replaced by regenerating 
liver nodules of various sizes. Fibrous 
septa were seen between the nodules. 
Some nodules contained intact lobules, 
while other lobules were completely 
destroyed. Foci of degeneration of liver 
cells, proliferation of ductules, and 
cellular infiltration, mostly plasma cells, 
in fibrous tissue were noted. The 
findings suggested that the cirrhotic 
process was a chronic one, at least a 
few months in duration. 

In the spleen, periarterial fibrosis 

of arterioles, commonly present in 
S.L.E., was noted. There was much 
depletion of lymphoid tissue in the 
white pulp. This was also noted in the 
lymph node. The finding was somewhat 

different from that in a typical case 
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of S.L.E. in which the lymphoid tissue 

is prominent." However. prolonged use 
of steroids may account for the aty­
pical appearance. The red pulp was 
congested, and slight fibrosis of the 
cord was seen. There was no evidence 
of erythrophagocytosis. Histologically, 
the features were those of S.L.E. and 
fibrocongestive splenomegaly which 
could be found in any case of cirrhosis. 

There was only slight iron deposit 
in the connective tissue of Malpighian 
bodies, and none elsewhere. This 
finding contradicts the clinical history 
of recent hemolysis, and additional 
evidence is needed to clarify this 
situation. 

The section of bone marrow reveal­
ed hypoplastic change with depletion 
of all cellular elements. 

The kidneys showed only some 
degeneration of tubules but no hydropic 
vacuoles which would suggest hypoka­
lemic nephropathy. Wire loop lesion 
and fibrinoid necrosis of arterioles 
were not observed. Glomeruli appeared 
slightly enlarged, and the mesangial 
part of the glomerular capillary was 
slightly thickened. 

The zona fasciculata and zona 
reticularis of adrenal glands showed 
atrophic change, but the zona glomeru­
losa was much thicker than normal. 

Both lungs were congested and 
edematous with hemorrhage into the 
a veolar spaces. 

In summary, the histologic findings 
in the skin and spleen suggested 
S.L.E .. The ch~nge in the kidneys was 
not characteristic but was similar to· 
what is called 'hepatic glomeruloscle­
rosis' in chronic liver diseases, In the 
liver, besides the picture of postnecrotic 

cirrhosis, there was a remarkable 

increase of plasma cells. There has 
never been a report of S.L.E. and 
postnecrotic cirrhosis 'being present in 
the same patient. Whether our case 
was the result of a mere,coincidence, or 
whether the two conditions were caused 
by the same autoimmune mechanism, 
remains unclarified. 

Anatomical Diagnoses 

l. Systemic lupus erythematosus. 
2. Postnecrotic cirrhosis. 
3. Hepatic glomerulosclerosis. 
4. FibrocongP-stive splenomegaly. 
5. Fibrinous pericarditis. 
6. Adhesive fibrinous pleuritis, 

bilateral. 

7. Ascites, 900 ml. 

Final Remarks 

Dr. Na-Nakorn commented that 
th~ histologic picture of bone marrow 
was quite unusual, and differed from 
that seen in the hemolytic anemias, in 
which erythroid hyperplasia, is promi­
nent, and in thrombocytopenia from 
S.L.E. or I.T.P. in which immature 
megakaryocytes are increased. 

Professor Dr. Rachit Buri* com­
mented upon hepatic glomerulosclerosis 
as described in a number of studies; 

Slight increase in the width of zona 
glomerulosa was probably due to 
secondary aldosteronism stimulated by 

hypovolemia. 

Dr. Sunthorn Tandhanand** remark­
ed that prolonged use of corticosteroids 
would inhibit ACTH secretion; and as 
a result, the zona fasciculata and zona 
reticularis of adrenal glands would 
become atrophic as they are wholly 

* Prof. of Med., Chief of Nephrol. Div., Dept. of Int. Med. 
** Assoc. Prof., Chief of Endocrinol. & Metab. Dis. Div., Dept. of lot. Med. 
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under control of ACTH, while the zona 
glomerulosa should show only slight 
or no change for its 'function depends 
on other factors, viz., blood volume, 
angiotensin, high potassium and low 
sodium, and glomerulotropin from pineal 
body. 

Commenting upon the profound 
anemia without overt hemolysis, and 
the very small amounJ: of tissue iron, 

Dr. Wasi opined that the patient might 

have had iron deficiency before admis­
s10n, either from hook-worm infestation 
or obscure gastro-intestinal bleeding. 

Dr. Vi chit Panich'* enumerated 
the common causes of death in S.L.E., 
namely, renal failure, intercurrent 
infection, and massive hemorrhage, 

resp~ctively. ln this case the pathologist 
suggested congestive heart failure on 
the evidences of cardiac enlargement 
and pulmonary congestion and edema. 

* Assist. Prof., Div. of DerinatoL, Dept. of Int. Med. 
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