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RENAL AND CE LLULAR RESPON SES TO ACU TE AND CH RON IC RES P I RATORY ACIDOS I S . NORMAN 
w. CAR TER , DONA LD w. S ELDI N, AND H. c. TENG . 

RENA L AND CE LL ULAR COMPENSAT I ONS FOR RESP I RATORY AC I DOS IS WERE STUDIED IN 
TUBE - FED RATS KEP T I N A METABOL IC CAG E CON STRUCTE D TO MA INTAIN A GI VEN ATMOS­
PHER IC CQ2 TE NS I ON CONSTANT. BLOOD AND URINE ELEC TROLYTES AND ACID- BASE 
PATTERNS WER E ME~SURED ; RENA L CARBON IC ANH YDRA SE AND GL UTAM I NASE ACTIV I TIES 
WERE ASSA YE D. R~TS WERE SA CRIF I CED I N GR OU PS AT INTERVA LS FROM ONE HOUR TO 14 
DAYS TO DI ST I NGU I SH ACU TE AND CHR ON IC EFFEC TS . 

AFT ER ONE HOUR IN 10 PER CEN T C02 THERE WAS A R I SE I N PLASMA PC02 (35.4± 
2.6 MM. HG TO 9 1.4±3. 1 MM . HG) AND C02 CONTEN T ( 24 . 7±1 .8 MEQ. PER L . TO 34.4± 
I .8 MEQ. PERL.) WH I LE THER E WA S A FALL I N PLASMA CHL OR I DE (1 08.8±2 . 8 MEQ. PER 
L. TO 96 . 0 ±2 . 5 MEQ. PER L.) AND BLOOD PH ( 7 .4 ) ±o .02 TO 7 .1 7±o . 04) . BY 24 HOURS, 
AT THE SAME PLASMA PCOg , C02 CON TE NT ROS E TO 4 2.0±3.0 MEQ. PERl . WH I LE PLASMA 
CHLOR I DE FELL TO 88. 1±1J: . 0 MEQ. PER L. No FURT HE R S I GNIF ICANT CHANGES SUPER- -I_..1 -

VEN ED THEREA FT ER . 

UR INE AMMON IA, T IT RA TAB LE ACI D AND CHLOR I DE EXC RE T I ON WERE I NCREASED DUR­
ING THE FI RST DAY ON LY, WH I LE POTA SS IUM EXCRETI ON RE MA I NED ELE VA TED THROUGHOUT. 
SOD I UM EXCRET I ON WA S UNCHAN GE D. DESP IT E PROFO UND ACI DtiS tS , ACTIV i T IES OF RENAL 
GLUTAMINAS E AND CARBON I C ANH YDRA SE DI D NOT. I NCREA SE. MUSCL E ANA LvS I S DIS­
CLOSED SLI GHT , BUT S I GN IF ICAN T, DECREASE I N POTASS I UM AND A MORE MARKED DE­
CREASE I N SOD I UM . ACE TAZO LAM I DE ( DIAMOX ) ADM I NI St RA T ION , SUFFIC I ENT TO 
SUPPRESS MEASUR8 BLE . RENA L CARBON I C ANHY DRA SE ACTI VITY COMP LETE LY, RESULTED IN 
HIGH PLASMA . PC02 (1 8o.7~31'. 8 MM . HG) AN D A C02 CONTENT OF 5 1 ~ 3±4.40 · MEQ . PER 
L. 

' 
fROM ~ THESE STUD I ES IT I S CONCLUDED THA T: J) ELEVAT I ON OF BICARBONATE 

AND RED tJ<lHI ON OF CH LOR I DE IN PLASMA I S MAX IMA L AT 24 HOURs ; n · - sE CHANGES ARE 
PRINCIPALLY A CONS EQU ENCE OF CELL ULAR BUF FER I NG. 2 ) RENA L GLVTAMINASE AND 
CARBON I C ANHYDRASE AR E NOT AC TI VA TE D BY I NTRACE LL ULAR AC I DOS IS • . 3) I NCREASED 

·£!CARBONAT E REABSORPT i ON CAN OC CUR AS A RESULT OF HYP ERCAPNEA IN COMP LETE AB ­
SENCE OF RENAL CARBON I C AN M¥0RA SE ACTI VIT Y. 

LEFT VENTRIC ULAR FuNCT I ON AT REsT AND Du RI NG ExERCISE. CAR LE TON B. CHAPMAN, 
OR LAND BAK ER AND JE RE H. MITCHEL L. 

S IMU L.ThxNEOUS LEFT VENTRiCU LAR VOLUM E AND PR ESSURE CURVES WERE RECORDED IN 
FIVE ANESTHE TI ZED DOGS AT REST AND DURI NG EXERC I SE, USI NG A BI PLANE CINEF LUORO­
GRAPHIC TECHN IQUE AT 30 FRAMES PER SECOND. VOLUM E WA S CA LCU LATED FROM THJ43.S.'E 
TRACINGS FROM EACH PA I R OF FRAMES USING A MOD IFICAT I ON OF S IMPSON 1S PARABOLIC 
RULE • . THE ERROR OF THE METHOD , AS DETE RM I NED FROM VENTRICULAR MOD EL EXPERI ­
MEN TS , IS LESS THAN 10 PER CENT. 



RES TING END~D I ASTO LI C VOLUME WAS 76. 1±7 CC. AND THA T DUR I NG (NOT AFTER) 
EXERCISE WAS 64.8±? CC. THE DIFFERENCE WAS CONSISTENT THROUG HOUT THE STUDIES 
AND IS STA TI ST ICALL Y SiGNJ F I CA NT. 

EXERCISE PRODUCED SLI GHT I NCREASE i N STR OKE WORK BUT TOTAL POWER PRODUC­
T ION PER Mi NU TE ROSE FROM 37±8 TO 55±o.6 THOUSAND GM.~CM. PER KG. KI NET i C 
ENERGY 1 CALCU LATED FROM EJ ECT ION AND VE l OCI TY CURVES~ WAS 2 PER CENT OF TOTAL 
WORK ( REST I NG) AND 4· PER CEN T DURI NG EXERC ISE . THE UNDEREST IMATE OF P0TEN­
TIAL (PV) WORK AS A RES ULT OF USI NG MEAN I NSTEAD OF INTE GRATED V8LU ES WAS 
NEG LI GIB LE AT REST BU T WAS 13 PER CENT OUR! NG EXERCISE . THE COR RESPOND I NG 
FIGURES FOR KI NE TIC ENERGY WERE 35 AND 51 PER CE NT» RES PECTiVElY . 

VAR IAT I ON IN THE HEART 1S APP LICAT I ON OF FORCE FROM STROKE TO STROKE~ AND 
THE DYNAM IC EFFECT OF Bi GEM I NY AND BRAD YCARD IA» ARE EAS ILY DiSCERN IBLE I N THE 
VOLUME-PRESSURE RECORDS. 

' THE STU DY DEMONSTRATES TI-E VALUE OF BIPLANE Cl NEF LU OROGRAPH I C METHODS , ........... -~'.....-5i 
FOR OBTAIN I NG " I NSTANTANEOus" VENTRICULAR VOL UM E CU RVES. iT SHOWS CONCLUS- / 
IVELY THAT VENTR IC ULAR END- DIASTOLIC VO LUME DECREASES DURI NG EXERC I SE~ THAT 

.FAI LURE TO CALCU LATE KI NE TIC ENERGY AT HIG H F LOWS MAY LE AD TO SIGN I F ICANT 
ERROR~ AND THA T USE OF MEA~ VA LUE S FOR CALCUlATING VENTRI CULAR POWER PRODUC­
TION I S I NADM ISSI BlE WH ERE HIGH F LOWS ARE I NV OL VED. 

HEMOLYSIS I N UREM IA: PREVENTION OF I NTRA CORP USCULAR DE FECT BY RENA L TiSSUE • 
E. E. MU I RHEAD AND J . A. ST I RMAN. 

. 

' UNDER CER TAI N CO NDI TIONS, A HEMOLYTIC COMPONE NT MAY CONTRI BU TE GREATLY 
TO THE ANEM IA ASSOCI ATE D WITH RENAL DI SEASE AND UREM IA. HE MO LYSIS HAS BEEN 
STUD IE D IN UREM IA. 

ERYTHROC YTES OBTAINED FOUR DA YS FO LLOWI NG BI LATERAL NEPHRECTOMY OF THE 
DOG WERE TRANSF USE D INTO RECI P IE NTS COMPAT IBLE BY THE ANT I GLOBU LI N TECHN IQUE 
AND THE LIFE SPAN WA S MEAS URED S i MU LTANEO USLY BY THE ASHBY AND RAD IOC HROMIUM 
ME THODS. COMPARAB LE RES ULTS IND ICATi NG A SHORTENE D LIFE SPAN WERE OBTAINED 
BY THE TWO METH ODS. THI S APPROACH SUPPORTED TH E USE OF TH E RADIOCHROMIUM 
METHOD UNDER THESE COND ITIONS. 

ERYTHROCYTE S OBTAINED FOUR DAYS FOLLOWI NG BILATERA L NEPHRECT.9MY OF DOGS 
WERE TRANSFUSiD I NTO NORMA L REC IP I ENTS ON 30 OCCAS iONS. A PROM I NE~T LY SHORT­
ENED LI FE SPAN WAS DE TE RM INED. THE RESU LTS DIF FERED S I GN IF I CANTLY FROM THOSE 
OBTAINED WH EN THE ERY THROCYTE S OF NORMAL DOGS WERE RE INTRODUCED INTO THEIR 
NORMAL ENV I RONMENT OR WHEN THESE CE LL S WERE TRANSFUSED I NTO NORMA L RECIPIENTS. 
IN SEVEN EXPER I EMTNS THE SAME SHORTENE D LIF E SPAN WAS OBSERVED I N THE NEPH~ ' 
RECTOM IZED DOG AS IN THE NORMA L REC IP I ENT . THESE FINDI NG S INDICATED AN INTRA~ 
CORPUSCU LAR DEFECT . BY THIS ME THOD TH I S DEF ECT REACHED A MAX IMUM 24 HO URS 
F0LLOWING NEPHR ECTOMY. 



IN FiVE EXPER IMENTS THE URE TER WAS CONNECTED TO THE VENA CAVA AND THE OP­
POSITE KI DNEY WAS REMOVED. FOUR DAYS LATER, THE ERYTHROCYTES FROM THESE ANIMALS 
WERE TRANSFUSED I NTO NORMAL REC I P I ENTS. THE LiFE SPAN APPROACHED NORMA L VA L1t!-ES. 
THERE WAS A SIGN IF I CANT Di FFERENCE BE TW EEN THE LI FE SPAN CURVES FOLLOW I NG NEPH~ 
RECTOMY AND THOSE FO LLOWI NG URETEROCAVA L ANASTOMOS I S. 

THE RESU LT S i ND I CATED RAP I D DEVE LOPMENT OF AN I NTRACORPUSCU LAR DEFECT FOL­
LOWING NEPHRECT OMY. UNDER THE SAME DEGREE OF EXCRETORY RENA L INSUFFIC I ENCY 
(UREMIA) PROTEC TI ON AGA I NST SUCH A DEFECT BY I NTA CT RENA L T IS SUE WAS DEMON~ ­
STRATED. THUS THE STAB ili TY OF THE ERYTHROCY TE I N TH E C I RCU LAT I ON OF THE DOG 
APPEARS TO BE DUE I N PART TO NON~XCRE TORY RENA L FUNCT I ON ( s). 

THE MECHANISM OF THE PRO TE I N-SPARING EFFECT OF GLUC OSE. J EAN D. WILSON AND 
MARV I N D. S ! PERSTE ! N. 

THE MECHAN ISMS BY WH I CH GLUCOSE ADM I NI STRA T i ON DUR I NG STARVATION SPARES 
PROTE I N ARE UNKNOWN. PREV i OUS STUD I ES I N OUR LABORAiORY DE~ONSTRATE THAT 
GLUCOSE OX I OAT I ON C.AN CONTRO L lI POGENESIS BY GEN ERAT I NG RATE~L I MI T I NG COFACTOR-S ·~ 
PART I CU LARLY DUR i NG THE OPERAT I ON OF THE HEXOSEMONOPHOSPHATE SHUNT. THE PRES­
ENT STUDY WAS UNDERTAKEN TO I NVEST I GATE THE RE LAT I ONSH I P BETWEEN PROTEIN SYN­
THESIS AND THE COFAC TORS GENERATED DUR I NG GLYCOLYS I S~~TPNH~ DPNH ~ AND ATP. 

THE I~FLUENC E OF COFACTORS AND SUBSTRA TES ON PROTE I N SYNTHESIS FROM 
ACETATE~GI~ WAS STUDI ED I N CELL=FREE HOMOGENATES ' oF RAT L I VER. ADD ITI ON OF 
TPN PLUS GLUCOSE-6~P HOSPHATE (G~6=P) TO HOMOGENA TES INCREASED PROTEIN SYNTHESIS 
THREE - TO SEVENFO LD; ADD ITI ON OF DPN PLUS G-6~P STI MU~ATED PROTEIN SYNTHESIS-
TG A LESSER EXTENT. ADD ITI ON OF AN ATP-~ENERATING SYSTEM ( CREAT I NE PHOSPHAT~ 
PLUS ATP) ALS O ACCELERATED PROTE I N SYNTHES I S MARKED LY . HOWEVER, WHEN PROTEIN 
SYNTHESIS WAS MAX IMA LLY ST IMU LATED ~y THE ATP=GENERA TI NG SYSTEM ALONE ~ ADDITION 
OF TPN PLUS G-6-P CAUSES FUR THER PROTEI N SYNT~ESIS UP TO THREEFOLD; AGAIN, THE 
EFFECT OF DPN PLUS G=6 =P WAS USUALLY LE SS. FURTHERMORE, TO ESTABLISH THAT PY-

'-RIDINE NUCLEOT I DES GENERA
4
TED DURING GLYCO LYSIS ARE , I N FACT, LIMITING IN PRO~ 

TEIN SYNTHESIS , VAL I NE=Ci I NCOR PORAT IO N WAS STUDIED. AGA I N, TPN AND DPN WERE 
FOUND TO STIMULATE PROTE I N SYNTHESIS ABOVE LE VELS ATTAINABLE WITH MAX IMAL ATP 
GENERAT ION ALO NE. 

iT IS NO TE WOR THY THA T PYR I DI NE NUC LEOTIDES CAN REG ULATE PROTE IN SYNTHESIS, 
SINCE THE ON LY REACT I ON I N MAMMA LS RESULTING I N NET AMiNO AC I D SYNTHESIS 
(A-KETOGLUTARATE TO GLUT AMA TE ) REQU I RES PYR I DI NE NU CLEOT I DE. THUS , THE RATE OF 
AMINO ACID IS PROBAB LY RATE- LI MITING IN PROTE I N SYNTHESIS. THE CONCLUSION MAY 
ALSO BE DRAWN THAT THE GENERAT I ON DUR I NG GLYCO LYS I S OF THE COFACTORS ~ TPNH, 
DPNH~ AND ATP = MAY ACCOUNT FOR THE PROTE I N-SPARI~G EFFEC T OF GLUCOSE. iN 
ADDITION, THE FINDING THAT TPNH IS MORE LIMITING THAN DPNH SUGGESTS THAT THE 
GLUCOSE OXIDIZED VIA THE MEX OSEMONOPHOSPHATE SHUNT MAY BE OF PARTICULAR IMPOR­
TANCE I N THE SPAR ING OF PR OTE I N BY GLYCO LYS I S. 


