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INTRODUCTION: Cell-mediated immunity ( CMi)  plays an important role in determining the outcome o f  
infections characterized by intracellular parasitism. Included among these infections are tuberculosis, 
moniliasis, herpes simplex, chicken pox, and measles, and these pathogens may produce unusually severe 
morbidity and mortal i ty in  malnourished individuals. Several investigators have recently reported defective 
CMi in  Afr ican and Indian children with protein-calorie malnutrition (PCM). The possibility thus arises 
that a defective CMi response may be one immunological mechanism accounting fo r  the severity o f  these 
selected infections. 

One test commonly employed for  assessing cell-mediated immunity i s  the delayed cutaneous hypersensitivity 
(DCH) reaction. According to current immunological concepts, DCH i s  a multistep rea i t ion  composed o f  
a t  least 3 separate components (Figure 1 ). The sensitization (a f f e ren t )  limb entails immunization o f  
thymic-derived ( T I  lymphocytes against a macrophage-processed antigen. The recognition (e f fe rent )  
limb is characterized by lymphokine production by sensitized T-lymphocytes a f te r  they recognize and 
interact with the antigen deposited in the skin. The inflammatory reaction, probably induced by lymphokines 
released a t  the skin site, i s  ultimately read as a positive DCH skin test. An intact inflammatory response 
i s  thus required fo r  fu l l  expression o f  DCH, but i t  i s  not immunologically specific In that many irritants 
other than lymphokines can induce it. A defect i n  any one o f  the three components o f  DCH depicted in  
Figure 1 may account for the impaired skin test responses previously reported i n  PCM patients. The present 
study was designed to  elucidate which o f  these three mechanisms was impaired i n  children with PCM, and 
to measure immunological recovery during hospitalization and treatment. 

MATERIALS A N D  METHODS : 

Malnourished Patients: The patients, 1 to 5 years o f  age, were admitted to the research ward o f  the 
Anemia and Malnutr i t ion Research Center in  Chiangmai, Thailand, where they remained throughout the 70 day 
study period. O n  admission the patients were diagnosed as having marasmus (M), marasmus-kwashiorkor 
( M  - K ), or kwashiorkor ( K) ,  using accepted criteria. Children admitted to the study had primary malnutrition 
and weighed between 3.0 and 12.0 Kg. Al l  patients were treated for f lu id and electrolyte imbalance 
during the f irst 7 hospital days and received supplemental vitamins and minerals. v i r tua l ly  a l l  patients on 
admission had bacterial infections and received appropriate antibiotic therapy unti l  the infections cleared. 
Children were placed on gradually increasing calorie and protein milk- base formula diets, t o  a maximum 
intake of 175 calories- 4 gm. protein/kg/day, which was started by hospital day 30 fo r  a l l  patients. 
Nutr i t ional  repair  was iudged complete when the clinical stigmata o f  PCM had disappeared, and the 
abnormal laboratory tests, such us low serum albumin, had returned to normal levels. Virtual ly a l l  patients 
in this study had clinically recovered by 4 to 8 weeks after admission. 

Dinitrofluorobenzene Skin Tests : 2,4 - Dinitrofluorobenzene ( DNFB), a potent skin irr i tant and contact 
allergen, was di luted in  9 0 %  acetone. A sensitizing and inflammatory dose o f  2000 ,ug was applied to  the 
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