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Electrocard iogram (EKG) is part of the ca rdi c r isk study. Joe Marks, sc ience news 
director for the Agri ultural Ex perim ent Station, is b ing tested. 

Health 
Research 

for 
Humans 

I Want Your Body! In 1970, nu­
triti ni st Margar t lynn sent out 
word she was looking for male 
vo lunt rs to b "guin a pigs" in a 
co ntinuing study th t wou ld help 
answer s me que tions ab ut the risk 
of h art attack . 

R rwhelming. 

N arl y 1,000 Uni ver ity of Mis uri-
olumbia f culty agreed t regular 

chec ks f their hearts ( Iec tro­
card iogram ), body f t , erum choles­
t rol, and bl od pr ssure. 

" W ' re m king th e men conscious 
of their health ," ay Flynn. " Mo t 

re watching their weight , moking 
Ie' , and g tting m re ex rci e ." 

Offshoots of the projec t, upported 
by th e Mi ssouri Agricultural 

A low percentage of body fat improv s y u r 
odds against G heart attack, M argare t 
Flynn, UMC nu tr itl ona l is t , t 11 5 Gregory 
Brown , forest ry pro f ,ssor. Brow n registered 
less tha n 5 p rcent fa t i n UMC's Wh ole 
Body Coun ter where he had been tes ted 
by Larry Forkn r, re earch tec hn ic i()n. Nor­
mal among males is 15-20 p rcent ; fe mal s, 
20-30. Add 10 perce nt it you're over age 50. 

R suits of EKG are xp la in ed to Will ard 
Summ ers, UMC land sc ap ar c hi tect, by 
David Tran th am, mdical res ident. 

xpcriment Station and the Sch 01 
of Medi ine, ar hav ing a big impact 

n hum an he Ith. 

r example, 140 v luntee rs fr m thi 
tudy rece ntly w nt through an egg-a­

day experim nt to tes t th eft cts 
of eggs on ehole terol. All of th 
in the study had k pt their rum 
ehol sterol level within the n rmal 
range f r five year . N ehang . wer 
made in diets or life styl s. 

Half of the volunt er at an egg 
each day for three mo nth nd 
the other h If ate no eggs. Then at 
the end of the thre months, the 
fir t gr up went ff egg and the other 
went on. Result s showed that egg 
or no egg made no difference in 
th e average choles terol in these m en 
who had proven genetic ability 10 

control cholesterol . 
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These are the managers of Experiment 
Statio n Chemical Laboratories (ESCL) who 
have earned an international reputation 
for developing fast, automated, precise 
a nalys is procedu res. ESCL is headed by Prof. 
Charles W . Gehrke (right). Larry L. Wall, 
S r . (left) is assistant manager, and Paul R. 
Rexroad is associate manager. 

Ben Londeree , UMC exercise physiologist, is one o f 1,000 UMC faculty participating in a 
cardiac risk study directed by Margaret Flynn. Non-smoking, exercise, and a trim body 
reduce chances of a heart attack. 

Thi ' and other ~tudie how 
p pie ha e 10", ri , k chol 
le""cl. and 'an probably e t egg, 
bu tel'. 'hee . e, ice 'ream . and marbled 
beef without t ar f in rea: ing the 
fI of C )fonary h rt a ttack . . 
Th \\- ho h' e family hi t ry f 
h ' rt di ae , hould do t r 
and be d i: 

In ' nother pr j 'to Flynn d el p d 
a t of . t ' ndard norm ' f r the wa 

hildren gro\\- in Ie' n m fr m 
in . n thn ugh dol . h 
n rm 
di ' no i or the 'm _ h w where 
'hild may ne d further teo t for hidden 
h ' hh problem . 

an 0 f:hoot (f thi 
Rutledg 

lini ~al R nt r. 'md 

two 

Flynn hawed that bab ies will put on 
the . arne a mall n t 0 f I '10 m '} s s 

hether brea . t- or bottl -fell. But 
the bottl -fed infant may put o n 
mor fat if overfed -and the plump 
' hild h tenden y to b co me a 
plump ad les en t a nd an over­
w ight adu lt. 

Bi logical Mark rs in Cancers. An 
d n ed res ar h program i under 

w y in the E per im e nt S ta ti o n 
h mi a l Laborat ry ( S L) to 

d lop and app ly method for the 
dete tion 'md an Iy i f biological 
marker in n er pati nt . h e 
marker h Ip do t r fall w the o ur e 
f malignant disea ' b fore, during 

a nd after th rap ,Th markers al a 
r e. diagno ti tool and provide 

additi na l kn I dge of the bio­
hemi ·tr f a n er. 

Method s deve lop d by ES L ha v 
b e n us d in s re ning 3.000 pati nt . . 
R ' ult have been of grea t valu to 
medi al doctors a nd have b en pub­
li shed in v'l rio us jo urna ls of C'lO cer 
res a rch. 

Fat Is a Family Affair. .. nd 0 

dieting. 

T ha t 's why food sci nti st at U M 
tea med with tho, e at inco ln U ni­
v rs it y in Jefferson it y to dey 1 p 
a weight contr I program that inv o lv 
th e who I family's "be hav io r 
ma nage me nt " from s ho ppin g to 
s toring to . rving. 

T he re ults have b e n amaz ing. 
Family memb rs in the program I t 

we ight a nd red uced the ir fa d bill -
without go ing on a diet! Familie 



concentr t d on g d nu triti n and 
decre sing total intake. With th 
whole family in v Ived, th r wa 
plenty of re inf rcem nt t r the di t r. 

On the aver ge, worn n in the tudy 
10 t ab ut a p und w k for th 
15 week they were in th progr m. 
The program w rks w II , said 
the dieter , becau e it c ncentrat s 
on changing beh vior p tt rn and 
following orne rules that help c ntrol 
weight. 

Fast Method for Protein Analysis. 
A fast , precise , automated method has 
been d vel ped in th Experiment 
Station Chemical Laborat ry (ES L) 
for the an Iy is f tota l prote in 
nitrogen in all kind of agricultural 
product - milk p wder, raw nd 
cooked meat, gg product , wine 

A diet that works is one that involves food 
portion contro l- and a little help from your 
friend s, according to nutritionists Barbara 
Paulson, I ft, of Lincoln University, and Ruth 
Lutz, of UMC. 

grain rat ion 
an be omplet d 

Fast, accur te n Iy es are b com ing 
critic I t world fo d pr duction. 

cienti t all ov r the world rely n 
S L and the m thod s they h ve 

d v I ped . 

The method for naly is of total 
protein nitrogen wa ad pted as 
" fficial first ction" by the A 0 -

ciation f fficial and Analytic I 
hemi t in Oct ber 1975. In add iti n, 

simple automat d meth ds have been 
deve} ped for total nitr ge n in 
£ rtiliz r. Th se method replace the 
long and time co n uming Kjeld ahl 
method. developed in 1883 . 

Infant 's Amino Acid Needed By Adult , 
Too. UM f od sc i ntist have evi­
dence of " n w" ssential cid 
f r ad ult. It 's hi tidine , which had 
been con id red e nti I onl y for 
infant . 

Hi tidine i pre ent in all prote in­
c ntaining food , so d ticiency i n't 
much ofa danger. But it was important 
f f d ctOfS and nutritioni t to kn w 
m r about hi stidine. or exampl , if 
you were fed intravenou Iy for a I ng 
time, you c uld suffer from hi tidine 
deficiency unless y u w re given a 
solution containing the mino ac id . If 
you did h ve the hi tidine deficiency, 
y u would ev ntuall.y uffer from 
anemia nd would n t be s effi ien t 
in u ing nitrogen in pI' te in. 
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Finding W ill Stop Killer Stress 
Oi ea c. U M sc ienti sts hl ame a 
ge netic uefl.: c l for a s tr S ~ di sease 
Ih 'lt ca uses it ~ vic tim s to " s 11'­
cook" and kill s hunurcu s of human s 
anu th ousanu s of hrm anima ls 
eac h yea r. he ir findings wi ll h Ip 
put an cnu to thi s kill r di seasl:. 

Soon th y ex p c t te pinpoint the 
sp cific de fccti enzyme th 'lt cau ' e~ 

malignant hyp rth rmia which kill s 
70 p rcent of the humans who uevelop 
the di s el se sy ndrom . And they' ll 
virtu ally liminal th porcin tress 
sy ndr lm (PS), thu s knocking out 
'\ di s e a se t hat kill ' 0 v e r $ 2 5 0 
million worth of U.S . pigs eac h yea r. 

I n hum ans, the ge netic defec t is ' I 

dominant hancte ri s ti and see ms to 
St'lY within c rtain famil y linl.: s . 
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There's (\ famil y in Nebraska, for 
examp le. that is affcc teu so bau ly 
th at hmi ly mcmhers deve lop ' I feve r 
anu mu sc l stiffness ju st from riding 
in ' I ca r . Man y me mbe rs of thi s 
famil y h'lve di ed at an ea rl y age. By 
knowing the nzy m defec t that is 
res ponsibl , some form s of a rl y 
the rapy can b app li ed to humans. 

I n th e case of pigs, where PSS r'lnks 
as th e m ·t . riou s di sease a f~ c ting 
tll'lt ' tnimal. g netic se lect ion wi ll 
take ca re of the matte r. E.ven though 
the defec t is dominant , sc i nti sts 
be li eve that th ey -h uld virtua ll y 
lim inate it within th e nex t fi ve to 

10 yea rs. 

Blood tes t for a lco ll o l is administ red by 
Mike Tumbl son who heads up alco ho lism 
resea rch a t th e Unive rs ity o f Mi sso uri 's 
Compa rativ M edi c in e R searc h Farm. 
Pi gs, beca us th ey are so bio log ica lly li ke 
hum ans , are va lua bl e for studyin g agi ng 
and chro ni c disea es like alcoh o li sm. 



This hog takes a refreshing drink during a 
heat stress experiment. 

Health 
Research 

for 
Animals 

Hormone Cure for Cystic Ovaries. 
UM ci nti ts ha ve shown the 
eff c tivene far lativ Iy in xp n­
siv tr atment for y tic ovaries in 
c ws that will hav no "carryover 
ff ct" n th animals. Th likely 

tr atment will be n intramu scular 
InJec ti n f g nad tr pin rel e ing 
horm ne (GnRH). 

In UM trial , 80 percent f th 
cows given optimum dose of hor­
m nes responded tone tr atment. 
Mo t f the e cow came int heat 
18 t 24 days later. Of the cows 
responding to tre tment, nearly 80 
percent became pregnant, veraging 
1.7 ervice per concepti n. 

Can Hot Hogs Take It? U Me research 
shows it pay to keep hogs cool­
if you ju t w nt t g t them t market 

Sheep that graze posture low in copper 
give birth to lambs with "swayback" . nd 
. taxia r stumbling gait. While these copper 
deficiencies are not common in America. 
UMC researchers did find thern in Austrnlia. 
And, in studying the neurological disorder, 
they found that it resembles Parkinson's 
disease. 

The sh ep disease c n be corrected by 
supplement ing diets with copper. And the 
copp r-deficient l ambs can be used as 
mode ls in studyin g Par ldnson 's disease. 
That's import nt to med ical doctors who 
need "guinea pigs" for exp rimentation. 

fa t with a go d growth rate. But 
if fe d ffici e n cy i y ur only 
concern, y u m y n t have t g 
far. 

U M agricultural ngin er put h g 
thr ugh different I v I of heat str s . 

ne group was kept at 73 degree , 
one at a c n tant 86 d gre , .nother 
at a con t nt 92 degr s, another at 
c nstant 97 degree, another with 
"normal day" fluctuation from 72 to 
100 degrees. The be t grower were 
tho e kept t 73 d grees. Bu t those 
with the b t feed effici ncy were 
th e kept at a constant 86 degree . 

An th r thing: I' earch show d that 
heat tre s d animals do have th 
ability to compen ate-to fec vel' 
weight 10 s s under tres -if giv n 
a rea onable time to c 01 down . For 
example, tho e h at tressed to 86 
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degrees we ighed 10 pounds Ie than 
the c ntrol group t the end of 17 
da y s f tress . But th ey fully 
recovered in 11 d ay a t 73 degree . 

The re i a threshold be yond whic h 
the nimal s don ' t rec ve r , however. 
Tho e s tre sed at 97 degrees we ighed 
32 pounds less than the control group 
at the end of 17 day . And they 
neve r fully recove red. 

The bility to c mpe nsate and the 
hea t tre threshold are c mmon 
to both tee rs and pigs . Obviou ly , 
it' s worth the time nd trouble to 
cool down anima ls s uffering from 
high heat over a long time . But 
UM C researche r a re finding th t 
nimal s can take muc h more heat­

and r cover from it- th an was once 
beli ev de 
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Fertility Finding . U M C bi che mist 
have de veloped a ba ic re earc h 
technique whic h could ultima te ly 

lve fe rtilit y proble m which plague 
the li ve tock industry. 

U M C scie nti ts de veloped a method 
for i olating spe rm head me mbranes 
which play an importa nt role in 
fe rtilizati n. The method not only 
a ll w s tudy of the me mbrane' 
fun ction , but it also ha wide appli­
ca ti o n in d e te rminin g how pe rm 
e nzymes partic ipate in fertilization. 

Cow Needs " Fine-Tuning." A cow ' 
max imum produ c tive e ffi c ie nc y 
should be about 50 percent. She 
hould be able to produce milk a t a 

ra te equa l to one h If the tota l 
e nergy she con urnes . For ex mple, 
a 1700-pound cow should produce 

T he b i rd o n t he left suffers f rom z in c 
defi c iency. UMC biochemists have shown 
poult ry feeds containing phytin , which is 
found in all seeds like corn and soybeans, 
requi re zinc supp lementation . The zinc has 
a d ra mati c effect on g rowth rate and health 
i n chicks and saves th e broi ler indu stry 
thousands of do ll ars each yea r. 

50,000 pound s of milk and 2,000 
pounds of butterfat. 

The re are ways to go beyond the 
cow ' limits with hormones , like 
th yrox ine . 

But U MC scie nti s ts a re concerned 
th t ccele ra ting bos yover nd above 
her n turallimits would o nly cau e he r 
to " burn out" sooner than he would 
normally. Severa l studies are under 
wa y to trike a balance be tween law 
of na ture and what man can do to 
in c rease milk produ c tion by fin e­
tuning the da iry cow. 



Health 
Research 

for 
Plants 

Thi s tow er In th e tre tops gives UM C 
sc ientists a bi rds-eye view of envi ronmental 
effects on fores t growth . The crown is one of 
the two most important paints for sc ientists 
to study trees (th e other is t ground 
leve l- in and around th e roo t system) , 
becau se it revea ls such things as photo­
synthetic effic iency. 

A tree 's respon se to injury is examined in UMC forestry lab. Sc ientists there analyze ce ll 
structure in the area where the tree grew around a man-made wound. Comparisons are made 
between th e injured and uninjured area to record the tree's response to inju ry and how these 
injuri es affect wood quality. 

Why Trees Shrink ... and More. 
UM C fore t r are making ex tensive 
studie ftree behavior under different 
environment I c nditi n nd putting 
the coli cted information into a com­
put r. For xa pie, fore t r ' can strip 
it o f it s bra nc h s, limin ate it s 
neighb rs, r otherwise manipulate it 
in c mputer. Then they can check 
the re ult , in the fi eld. 

One part of the research include 
reporting the tree hrink ge by 

bserving changes in tree stem size . 
The tree trunk , which is about 64 to 
78 percent water , is econd nly to s il 
as a re ervoir f r a tree's water. 
Information like this helps scientist 
pinpoint trees' critical water level. 
Knowing thi point, f re ter can now 
advi e tree growers of the be t tim to 
irrigat without was ting water. 

In-furrow Treatment Best for Soybean 
Disease . In-furrow treatment is th 
best way to apply fungicide t oy­
beans, say UM C plant pathol gist. 

Re earch shows in-furrow tr tments 
w rk better becau e farmer can 
apply about fiv e times a much 
fungicide; the trea tment las ts I ng r; 
and the s ed gets more prot ctione 

Fast Method for FiruJing Rust 
Resistant Wheat. UM C plant path 1-

gist have devel ped a fa t method 
f r determinin g the gene th at 
give wheat varieties res i tance to stem 
rust fungu . 

The new m thod take only 2 t 3 
month in tead of the I to 2 y ar 
that had been requir de 
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Th is cabbage looper larva is about to finish 
off a soybean leaf. Research shows the pest 
can defo liate soybeans by as mucl, as 40 
percent early in the season without 
decreasing yields even one-ha lf busllel per 
acre. If defol iation occurs later, when pods 
are beginn in g to fill , yield losses may drop 15 
percent . 

Fireblight Toxin in a Test Tube. 
U MC plant pathol gi t can now 
produce fi reb ligh t to xin in a test 
tube. 

That means pear a nd apple breeders 
can have the tox in when they need 
it to tes t potentia l new vari eties for 
re i tance to the fire blight disea e , 
U ntil the U M C re earc her were able 
to accomplish thi s , toxin could only 
b e produ ced from gree n a pple 
fruit va il ble only at cert in time of 
the y ar , thu lowing the proce 

f breeding re ista nt vari ties . 

Toxic Metals Found on Southeast 
Missouri Crops. Heavy c oncentration 
f toxic me tals have bee n found on 

vegetable and forage gra e growing 
in the lead mining rea of Southeas t 
Mi ssouri. 
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T he da nge r to human i n ' t grea t , 
as long a peop l are awa re o f the 
heavy meta l . Ju st w shing the vege­
ta ble ' be fore they are eaten r mo ves 
a large part of the meta l conta min -
ti on . O th e rwise, the re i a d a nge r 
o f lo ng te rm c hro nic buildup of 
cadmium , for example . 

L ead con ce ntr a tion is a noth e r 
problem , e pec iaIly on forage gr sses . 
T he lead concentrations in orne 
a rea ha ve bee n known to kill 
hor e and may have had mething 
to do with some cattle death . Tn 
those area , farmers can only keep 
their a nima ls aw y from crop that 
have been contaminated. 

T he U M C Agricultural Experiment 
S tation Ie d an effort to measure 
concentra tions of lead , cadium , zinc, 

a nd copper o n food consumed by 
man and bea t. Be ides the forage 
gr s e , highe t concentrations are 
found on leafy vegetable . Al 0, o me 
root c ro ps (like radi he ) will take 
them up fro m the soil. This may be 
a pro ble m where sewage lud ge 
containing hea vy metals prayed 
or spread over the land. 

T he UM C scienti ts re continually 
m nit ring uspec t a reas a nd pa ing 
the inform tion on to people in the 
a rea . Meanwhile, effort are be ing 
made to find and preve nt the occur­
rence of to xic concentration of hea vy 
metal n c rop • 

Gas Blamed for Greenhouse Disasters. 
When plastic greenhou e c me on the 
sc ne , fl o ri s t u in g e th yle ne ga 
unit to heat them began to have a lot 



of troubl . Th gr nhou w r 
so air-ti ght th ey weren't ge tting 
complet combu stion of the gas . 
Re ult: complet failures f mum , 
poin etti a , and as ter lili s . 

U M C flori culturi sts found that as 
little a I to 2 parts per million of 
thyl n ga in the atmosph re k ps 

short-day plants from flowering. 
Immediate ly , they en t warning to 
green house growers, and they mad a 
complete check-Ii t for diagno ing the 
probl m and co rrec ting it. That 
information is 0 important that 
grow rs from a ll ov r th ountry 
still call U M for thi s information. 

Nursery Stock Certified Virus Free. 
UMC pi nt path logists d ve lop d a 
nur e ry viru certification program 

Plant disease attack is measured by Dr. Anton 
Novacky, UMC plan t pathologist. He dev l­
oped this technique for fast , acc urate 
det ction of plant disease development. If 
th e t iss ue is diseased , such as a ro ot 
infec ted with a nematod e, an electrica l 
impul se in the ce ll membrane can be detected 
(below) . Ca lled electrophysio logy, it enab les 
pathologists to study, almost immed iate ly, 
the first response of a plant to a disease 
invas ion. 

c 
-ISOI mV ~ 
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which i th e fir In th e 
tate and th model for imil ar 

program ar und th world. 

I n effect, thi s pr gram certifi es viru s­
fr nur ery tock. Rutin periodic 
tes ting has result d in 20 to 50 p rcent 
m re useabl e nurs ry tre s and more 
uniformity . Nur erymen have been 
able to save costly grading and have 
virtu all y limin at d viru -inf c ted 
di sca rds from their st ck • 

"Defense Systems" Found in .Plants. 
U MC plant pathologists have di s­
covered new " defense sy t m" in 
plant . And they hope to find ways to 
trigg r that sy tern 0 the plant wi ll 
protect themselve again t di sease . 

Rese rchers found that orne plant , 

Plant defense system- (Top) Pathogenic 
bacteria are enveloped by a thi ck membrane 
and seem to be disin teg rating between two 
plant ce ll s. (Bottom) Three harmless bacteria 
have not caused the plant to mount thi s 
" enveloping " defense reac ti on. Magn ifi ca­
tion : 25,000 X) . 

111 ffec t , pr du ce agg lutinin s 
(antibody-lik co mp lind) again t 
invading di ase-causing organi ms. 
Thi defen e ystem li mit the number 
of di s a e-causing organi sms harming 
the plant. That explain why om 
bact rial di ase can kill on kind 
of plant and won ' t hurt another at 
all. 

Here' how the defe ns y tem 
operates: as pot nti a l di sea e­
cau ing organism ent r the plant , 
bacteria are "caught" (agglutinated) 
at the point of entry in the va cular 
stream of the plant. I n other words, 
plant bacteria ar h Id at or near th e 
point of entry. Thi clump f bacteria 

LIb , eqLlen tly di sint grates, and infec­
tion i topped. 
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